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PREFACE 

Thi s account of the lead and zinc deposits of Canada is ba-cd on such 
information as \ms arn il able before the close of 1928. ::'-.Iost of the deposits 
mentioned can ncYcr be f'Ou rccs of zinc or lead, but the aYai lablc informa
tion regarding them is, in many cases, more detailed or more nearly com
plete than in the case of important sources of the metals. Th e informa
tion rega rdin g indi vid ual deposits, as herein presented, is, therefore, very 
unequ al and th is is particularly so in the case of the deposits of Bri tish 
Columbia. In t hat proYincc there arc hundreds of cla ims on \rhich zinc 
and lead minerals occu r nnd to t reat the m in the same \my ns the occur
rences of cnstern Ca nada \YaS not found possible under existing conditions. 

vii 





Zinc and Lead Deposits of Canada 

CHAPTER I 

INTRODUCTION 

H I 'TORICAL SKETCH 

Lead has b een known from the begin ning of hi"tor_\-. The use of zinc, 
on the other hand, is of comparnti\·cly recent chtc. That zinc w:1s k nown 
in ancient times is p ro\'Ccl by a zinc idol discoYcrcd in a prehi stori c settle
men t a t D ord osch, Transylvania , and by two brncclcls fill ed ll'ith zin c 
fo und in t he rnin :: of Came ro::, 11·hich \YaS destroy ed, 500 B.C., but prob 
a bl.\- such kn o1Ylcclgc 1rns only local. An alloy of zinc, brass, was known 
to t he anci ents, bu t they \\'Crc 11nn11·rn c t hat it co nta in ed any other metal 
beside;:; copper. Ari;:; totlc in the fou r th century J3.C. mentions the prepara
tion of \1·hat 1rns appa rently bra:' s under the na me of 1\ f os8in~cia n cop
per, " ·hi ch he describes a" being bright and l igh t coloured, not produced 
by the addition of tin bu t by being m elted 1r ith a peculiar earth fo und on 
the shore:: of the Black sea. Th ere i" no el' id cncc, ho1YC\'Cr, of the com 
m on u~c of bra"s un ti 1 the cla,\'~ of t he R oman cm pi re. In the t im e of 
Au gustus the R oma n:: di::coYcrccl that by melting copper wi th a certain 
ore. srn it h, onitc, a ycllo11· a ll oy of a more golde n colour than bron ze could 
be ob tai ned, and fro m then on brnss 1rn" rcgul:wly u::ccl in m aking R oman 
corns . 

The Ch in c::c arc crcclitccl 1Yith haYing been acquaintccl 1Yith lead as 
early as 2000 B.C. nncl 11·ith ha1·ing used fl attened pirccs of i t a" m oney . 
Th ey abo u sed it for clebnsing more ,-aluablc coinngc . Pli n.\-, hmYcvcr, 
states th a t lead \1·as discoYc rccl by :\ l idas, King of Phr.1·gia in Asia 1\linor, 
a rnther ll'gendary monarch who li1·cd over a thou::;cnd ye;crs B. C. L ead 
is mentioned in the Old T estament. A fte r the destruction of the ::\iidian 
itcs (Kumbcrs XXXI ) l\[o::cs commandccl the I sraelites to purify leacl and 
other mctnls bv fire. No exact cli"tinc tion \ms nrndc between lead and 
t in, so it i,.: un~crtn in ll'hich i ~ rc:tlly m eant in some of the an cient writ 
ing;:. Th e ancient,;; 1rnrkecl o:ih·er- lcacl ores in Assyria, C haldca, Phocnicia, 
Ara bia , P ersia, I ndia , Chinn, Tuni ~, and Al ge ri a. Th e Ph oeni cian;; worked 
lead mines in the sixteent h cen tury B.C. , in Cypru;: and Th asos . 

Th e u ;:c;;: of lead \\'Crc numerous. R efcrcnec ha,.: been rn nclc to its u se 
in coin" by the Chinese. Th e Egypti an:: employed i t fo r glazing po tter.\- , 
for m aking so lder , and for making amulels and other article='. The 
Phocni cians u,.:ccl it for filling \YOoclcn anchorf'. 1n India it \Yas med as a, 

charm and for m aking 1rcaYcr's \YCigh ts; reel lead was used ns a, cosmetic 



2 

and fo r medicinal purposes. Lead pipes \\·e re used in A:::ia . Lead 1nts 
used in the man u farturc of many ancient bronzes. \Yhitc lead was used 
as an ointment by the Egyptiam. 

In Europe, the mining of lead began at an ea rly elate. It is thought 
that the Laurium clcpo;:its in Greece 1rcrc 1rorkccl as early as the T rojan 
wars, or about 1200 B.C. Durin g the sixth and fifth centuries B.C. they 
1\·crc \YOrkcd on a con;;:idcrn blc scale, and to a lesser extent do\\·n to the 
beginning of the present era. )Iany uses 1rcrc made of the metal. The 
bronze coins from 500 B .C. to 50 B.C. contain from 3 to 30 per cent of 
lead. It 1\·as used for mnking such objects as ornaments, \\·eights, and bul
lets fo r sling;:, and it 1\·as also made into pipes. Vlhitc lead, proba bly a 
mixture of the carbonate and acetate, 1ras manufactured in Rhodes, at 
Corinth, and in Laccdomonia for me as an ointment or cosmetic. 

Jn Spain lead nncl othe r ores were mined by the Phocnicinns or by 
the nntins 1\·ith 1\·hom the~- traded. Th e fo rmer aim mined or encouraged 
the mining of lead in Sardinia a nd probably also in northern Spain, in 
France, and in SicilY. L nte r, thei r succcs:::ors, lhc Carthnginians, cngngccl 
in mining in these cou ntries. T hey 1\·erc in turn succeeded by the Romans, 
\\·ho mined lend on a large scale in Spain, Sardinia, and Africa. The 
R omans used the metal for much the :::a rn e purpo~cs as the Greeks, in 
masJnry, in hoops fo r casks, for buckets, and even kettles, for vases and 
coffiM. \V atcr-pipc;::, some \\·ith a diameter as much ns 30 in ches, IYCrc 
used extcnsinly. After the R oma n period mining languished for centuries. 

Du ring the 1\Iicldlc Ages, lead ores \\"C rc mined at many place;; in 
Europe. In France, fo r the fir;: t time since the days of the Romans , lead 
mining 1rns resumed during the time of Charlemagne, about 800 A.D . 
T he 1\Ioors operated lead mines in the French Pyrcnccs and in different 
par t;: of ::::\pain. In Germany, the earliest kn own lead mine \\" as in the H arz 
mountain5 in the tenth ccntur>-. In the b\·clfth century mining nt Frei
berg in Saxon>" began . Tn Silesia the production of lead in the t hirteenth 
centu ry \\·as an important industry. There \\"U S a decline after th is for a 
couple of hundred years, but in the fifteenth and sixteenth centuries, t he 
properties \Wrc reopened and the re has been a continuous production ever 
since . 7ii11c and lend ores \\"ere mined in Belgiu m from ea rly times. In 
Eungary lead mining 1rns begu n at Pribram in t he nin th century and at 
)l ies before the year 1100. I n Russia, the lead deposits in the province of 
Irku tsk were fo und in l 691. In P oland la rge quantitie. of lead ore were 
mined in the sixteenth and senntccnth centuries. Th e lead deposits of 
Sala in Rll"cclcn arc reported to haYc been \\"Orkcd as early as the sixth 
centur:-· and \\·e re certain]~, \\"Orkcd by 1280. 

In Great Britain it is po~sible that rnme of the deposits of Carcligan
slii rc and other eoun tic;:; \\·e re \\"Orkccl by the ancient Bri tons; the R omans, 
ho1Yc\·cr, ccrtainh· conducted operations on a comiclcrablc scale. \Yaste 
nncl slag heaps, old furnace remain~, coins, tools . etc .. arc found in North 
\\"ales, ) forth um hcrl nncl. Dmh am, Cum bcrl and, York shi re, Flin tshirc, 
Romcrsetshirc, and the ls!e of ::\[an. \\"ith the \rithdra\rnl of the R omans, 
the indu~try ll":tned, though ~e,·cral mines in Dcrby ~h irc \\"e re opcrntcd by 
the Saxons and D :tnc::; before the Xorman conquest. T he deposits in Car
diganshirc \Yerc extcnsinly \\·orked duri ng the reign of Eliznbeth. I n gen-
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cntl, during the sixteenth, :=:cnntccnth, and eighteenth centuries lead min
ing \\·as of great importance in England and l~ugc amounts \\·ere produced 
and exported. 

Th e ,,·ord zinc appears to ban been first mcd by Basil Valentine in 
the fi ftccnth ccntur>-, but he docs not refer to it especially as a metal nor 
doc~ he appear to haYc been acquainted \\·ith its properties. P aracclsus 
( 1493-J 541) mention~ it SC\'Cral time;:; and cfoc u :::~c~ some of its properties. 
Agricolla in hi;:; ·'De Re ::\Ictallica,'' 1556, describes the metal bu t makes 
no mention of the method of extracting it from it::: ores. \\" ho first isolated 
it a::: a metal i::: not kno\rn bu t probably it \YaS first produced in the east. 
In the sixteenth nncl :=:eventccnth centuries zinc \\"US imported into Europe 
from East Indi a and Chi na. 

The prodLiction of zinc in Europe on a commercial scale \\"US first 
begun in J 740 near Bri:=:tol, England. It is stated that the method employed 
,,·as Chinese, introduccc! by Dr. I saac La1,·rnn who had some years prc
Yiously journeyed to China in order to study the process. Towards the 
end of the century, Joh ann Rubbcrg of Pless, Siles ia, Yi;::itccl England, 
learned the art, and later returned to his nati,·c country to found its zinc
smelting industry. Earl:-· in the nineteenth century a Belgium process 
rc,;u\ted frnm cxpcri1 11ent~ rnrricd out b:-· Abbe Dor:--, and the first zin r 
\YOrks of Belgium ,,·ere establislwcl about 1809 at Liege. It was not until 
about 1820, ho\re,·cr, that the indu~try becam e well cstabli~hcd. 

Lead ore ,,·a:=: mince! in South America before the coming of the Spani 
ards. Articles of lead haYe been found in the grans of the native Peru
vians. The sih·er-lead rni1ws of P eru were worked by the P ortuguese, and 
after JG30 operation~ 11·c re carried out on a con:'iclcrable scale. Jn B olivia 
the ;:;ilYcr minr::: \rcre d iscovered in J.545 and \Yere \Yorkccl from then into 
the ~c,·cnlcenth century. I n Chile lead mining operations began about 
the beginning of the eighteenth century. 

In ::\'orth America the earlie~t lead mining took place in ::\Icxico. Sil
nr anrl lead c!cpo;:;its \Yerc \rorked by the Aztec;;. Th e Spaniards worked 
mines as ear ly as 1520, but the most actin~ period \Yas a round 1700. 

In the United States lcacl \ms mined in a fc\Y places before the clays 
of the Re,·olution . The cxte nsi,·e ::\Iissouri deposits ,,·ere opened about 
1720 nncl have ginn n continuou~ production e\·er since. The deposits of 
the upper l\1i ;:;::issippi valley ,,·ere not clcnlopccl un til near the close of 
the eighteenth centur:-· . The di:::co,·ery of the lead and sih·er ores of the 
\Yc:::tern states, Utah , ::\'c,·acla, l\l ontana, Colorado, and Idah o, dates from 
the period of 1860 onward. 

Zinc ores occur \\·ith those of lead in many parts of the United States, 
but in the earl:-· days ol" mining they do not seem to have been recognized. 
The fir;:;t rrference to them in the l\ I ississippi Yal!ey is in 1810. The zinc 
dcpo::its of New .Jeffcy \\"Cl"C disco,·erecl in J820. 

The fir:::t production of zinc in the United tatcs ,,·as at the arsenal 
at \\" n~hington in 1838, the ore being zincitc from New J ersey . The pro
cess, hmYeYcr, did not pro,·c to be a commercial succe~s. The New J ersey 
Zin c Compan:-· was organized in 1848 11·itl1 worb at ~e\Yark where zinc 
white "l\"flS manufac tured. In 1860 ,,·orks at B eth leh em, Pennsylvania, 
were erected by the Lehigh Zinc Company. In the upper l\Ii ssis:::ippi 
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valley the zi nc indus try began in 1860 wi th the erection of works at 
l\Iineral P oint and at L a Salle, Ill inois . In ::\Iis. ouri, the first zin c plant 
was erected in 1867 at P otosi and others 11·crc built shortly after . The 
plants at Joplin were not erected un til after 1883. 

In Canada the production of lead is much older tha n that of zinc . 
East and W est K ootcnay districts ha1·c ahrnys been t he grcate t pro
ducers. As early a the cightccn -t11·cntics, India ns and H uclson's Bay 
Company's trappers had d iscovered an ou tcro p of lead ore on the site 
of the present Blue B el l mine on the cast shore of K ootcnay lake, bu t 
it was not until 1865 that active prospecting for lode deposits began. 
In t he cnrly nineties the n,ctivity of the silver-lead-zinc region of the 
Slocan reached its culmin ation a nd a continu ous production has been 
maintained clmrn to the present. time. 

In the early days smelting and refining of Canadian ores was carried 
out by lead smelte rs in the United State~ . Th en followed a period in 
which the H all ::\I inc~ smrlter at Nelson, \\·hich is now no longer oper
ating, and the Canadian Smelting W arks at Trail t rca tee! the ore from 
thi - region, sending t he base bullion for refinement to the United States. 
In 1903 electrolytic refining of lead 1Yas undertaken for t he first time 
by the plan t at T rail. At this time the chief lead-producing property 
was the St. Eugene mine at 1\[oyic. In 1906 thi s mine a nd the Canadian 
Smelting \Y ork s at Trail \Yerc taken over by the Consol idated :\lining 
and Smelting Compn,n1· of Canada, L imited. In 1910 the same com 
pany acquired the S ullivan mine at Kimber ley, which, in 1914, became 
the largest prod ucer of lead in Canada, a positi on it has maintained to 
the p resent. 

Th e Con!"olidatccl 2\Ii ning anrl Smelting Compan>· not on!>· treat at 
Trail t he ores fro m the ir 01rn properties, but also maintain there a flota
tion plflnt \\·ith n, capacity of 600 tons per day to treat cu!"tom ores from 
nther propertie~. Jn 1926, ore" from as many as one hundred prope rties 
in 1Yiclely separated parts of British Col um bia \\·ere treated. 

In easte rn Canada the chief producer of lead at the present time 
is the Kingdon mine at Galetta . Th is 1Yas cliscovercd about forty year· 
ago and some work "\\·a~ clone in 1884 and 1885 b>· J ameR R obertson. 
1t then lay idle until 1914 when the R obertson e~tatc res um ed operations. 
It has been a steady producer eve r si nce. The T etrea ult zinc mi ne at 
Notrc-Damc-dcs-Angcs, Quebec, a lso produces lead concentrate:; . 

The zinc in dust r>· in Canadn, ha~ been of compa ratiYely recent 
deve lopment. N early all the sih·er-l cn,cl ores of Bri tish Columbia carry 
more or less zin c, but since it:; presence was detrimental to the reco1·cry 
of the !"ilvcr and lead in blast furnace:;, the ores were heavily penalized 
for their zinc content. I n 1916, as a re~ult of the demand fo r zinc dur
ing the \\·ar, the Con:::ol icl atcd 2\Iin ing and Smelting Company of Cnnadn, 
und er took to prepare zin c electrolytically. Th e proccs~ "·as perfected 
a nd now zinc concentrates from the Sul livan n,nd other properties ar c 
trentcd at their plant at T ra il, Bri tish Col umbia . At several places old 
mill tailings arc now being treated b» flotation for their zinc conten t, 
a~ fo r example at t he St. Eugene mine at ::\ Ioyic a nd the \\' hite1rntcr 
near K aslo . In eastern Canada the T etreaul t property , discovered in 
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1910, maintnins a steady production. Other properties such as those at 
Calumet island, Quebec, and Long lake, Ontario, han made small sh ip
ments of ore, but arc idle at present. 

USES 

Zinc 

The most important use of zinc is in galvanizing, a process consist
ing in depositing a thin coat of the metal on iron in order to prevent 
rusting. The second rno;;;t important use is in the manu facture of alloys, 
particularly brass. Rolled sheet zinc employee\ for a variet:; of pur
po:::cs, such as roofing, etc ., consumes the next largest amount of the 
zinc produced; the cJtc~ilveriiation of Jc.ad bullion , castings, and other mi s
cellaneous uses account for the remainder of the consumption. 

The alloys of zinc arc numerous and inrlude: (1) those consisting 
of zinc and copper, which form the different types of brass; (2) those of 
copper, zinc, and nickel, forming the " German" or " nickel si lvcl's "; 
(3) those of zinc with tin and other metals, kno11·n as the "anti - friction 
metal;:"; (4) tliosc of zinc 11·ilh aluminium for purpose::: 11·herc ~trcngth 
a nd lightness arc required . Zin c aim fo rms useful allo>·s 11·ith iron and 
11·ith silYCr, and is also added in small quantities to certain alloys such as 
some of the bronzes in order to increase their wearing power. 

Zinc dust, a b:-'-produet from the cfot illatio n process. is commonly 
sold under the name of "Blue Powder". It is used a~ a reducing agent 
in organic chemistry, particularly in the manufacture of aniline d»cs, 
the preparation of indigo and of h_nlrogen, and in the di~tillation indus
tries. It i:; also used for the rcconr>· of gold and sih·er from e>·anidc 
sol uti on. 

The most important compound of r.inc is zinc oxide, largely used 
as a pigment under the name zinc white. It sctTes as a substitute for 
"·hitc lead. Comiderablc quantities arc also u~cd in the rubber manu
facturi ng industry. 

Li thoponc, con"i~ting of a mix ture of zinc sul·phidc and barium sul
phate, is used as a pigment, an d as a filler for rnbbcr goods, linoleum, 
enamel paints, and table oilcloth. 

Zinc is also u:::cd in the form of numerous salts such as the chloride, 
used as a wood p rc~c r vatiYc, and the ::;ulplrn tc employed in medicine 
and in dye and glue manufacture. 

Lead 

Lead, like zinc, is med in the form of the metal, as alloys with other 
metal;;;, and in compounds. The metal i::: used extcnsiYcly as sheeting 
and as piping for 1rntcr and corrosive solutions. Sheet lead is used as 
plntcs for storage batteries, as a protective cove ring for electric cables, 
and as a lining for sink s, acid chambers, and vats for chemical manu
facturing processes, clc. 

Lead is used in a large number of alloy~. Those of most importance 
include type metal, bearing metal, :::hot, solders, casting metals, ce rt ain 
brasses, and fusible alloys u;;;ccl for the protection of electrical apparatus 
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and in au tomatic sprinklers for protecting buildings against fire. These 
alloy ' have a considerable range in composition. The presence of tin in 
lead alloys has the effect of hardening the lead without increasing its 
brittleness or altering its malleability. The presence of antimony imparts 
hardness, but renders the product brittle, rn that \\·here the content 
exceed 24 per cent, a third metal, commonly tin, is used to counteract 
this effect. Battery plates common!~, contain 94 per cent lead and 6 
per cent antimony; cngraYing plates 60 per cent lead and 40 per cent 
antimony \Yith usually a little tin; type metal 82 per cent lead, 15 per 
cent antimony, and 3 per cent tin; and buHcts 6 per cent antimony \Yith 
small amounts of arsenic. Beari ng metals consist of lead and a ntimony 
with or without the addition of copper, tin, or zinc. Solder is commonly 
an alloy of tin and lead, but sometimes other metals arc added. Bc~ides 
solder, lead- tin alloys arc used for pewter, toys, and organ pipe~ . Fusible 
alloys for electric ci rcuits and automatic sprinklers arc composed of 
lead, tin, cadmium, and bismuth in various proportion~. The presence 
of these other metals with lead lowers the melting point below the boil
ing point of water. 

The chief uses of lead compou nds arc for the manufacture of pig
ments, of which the mo~t important is ,,·hitc lead, ,,·ith red lead rank
ing second. Others include lead chromcs, orange lead, and several of 
minor importance. 

\\' bite lead is a bnsic lead carbonate 2(PbC03 )Pb(OH) 2 . It is 
used either alone or mixed \Yith zinc oxide and baritcs. Red lead (Pb3 0.;) 
is used for painting structural steel, as a pipe-joint cement, and in making 
glass. Lithargc (PbO) i::- used in assaying as a flux, in ru1bbcr manufacture, 
and in making glass. The carbonate, acetate, and other compounds of 
lead arc used in medicine. 

The use of lead has stead ily increased during the past few years. The 
manufacture of storage batteries for automobilcs has been the main factor 
causing this increase, and greater demands haYc also been made by the 
cable business, the building industry, and the paint trade. 

l\IINERALS 

N ei thcr zinc nor lead is mined as the metal, since both oxidize and 
also combine \Yith other substances common in the earth's crust . Both 
occur in a large number of minera ls which a rc listed in the succcccling chap
ter, but the important ores are fc\\'. Of the lead ores the three most import
ant arc galena, ccrussite, and anglcsite. Galena is lead sulphide, contain
ing 86 ·6 per cent lead and 13 ·4 sulphur. I n many cases it bears silver 
and is commonly mined for its content of that metal. It is much the 
most important ore of lead. Ccrussitc, also known as "·bite lead ore or 
carbonate ore, contains 77· 5 per cent lead and 22 ·5 per cent carbon dioxide 
and oxygen . It is formed by carbonated \Yaters acting on galena and other 
lead compounds. Anglcsitc is the sulphate of lead. It contains 68 ·31 per 
cent lead and is formed by the oxidation of galena. 

T he chief zinc minerals arc splrnlcritc, smithsonite, calamine, frank
linite , zincite, and willcm ite. Spha leritc, which is the most important, is 
also known as blende, and when it contains a considerable impurity of 
iron, as black jack. Its composition is zinc sulphide, containing 67 per 
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cent zinc and 33 per cent sulphur. Srni thsonitc is zinc carbonate and con
tains 51 ·9 per cent zinc. It is formed by the action of car1bonated waters 
on other zinc minerals. Cala mi ne is hydrated zinc silicate and contains 
54 · 2 per cent zinc. Franklinitc is an oxide of iron, m a nganese, and zinc 
and contains from 16 to 20 per cent zinc. Zincite i:o zinc oxide containing 
80·3 per cent zinc. \\' illemite is zinc :-< i licate co ntain ing 58·5 pe r cent 
Zlt1C. 

PRICES 

Zin c 

The price of zrnc during the pa"t fi fteen years has Yaried from 
5 ce nts a pound to onr 21 ccnh a pound. It r eached a peak in 1915 owing 
to the great demand fo r 1rnr ma te rial ~, the average price fo r Jun e of that 
year being 20·038 cents 11·ith an anrage price for t he yea r of 13·054 cents. 
In succeeding year~, the price flu ctuated greatl:• de pending on the supply 
and demand and reached its !01rest level in 1921 1Yhen the anrage pri ce 
11· a::; 4 · 655 cen ts a pound. :From 1923 to 1928 it ~we raged over 6 cent". 

Lead 

From 1900 to 1913 the price of lead varied from 3 · 5 cents a pound 
to 6·35, the average of the period bei ng 4·55 per pound. With the war 
came a nc11· demand fo r lead along 1rith other metal~. A high was reached 
in 1917, when the average price at ::-Iontreal for June 1rn;; 14·62 cents, 
wi th an a1·eragc for the year of 11·137 cents. In succeeding years the 
pri ce fluc tuated great ly , reaching a low during the period of industrial 
depression in 1921, when the average price at M ontreal for the yea r was 
5 ·81 cent:o. 

PRODUCTION 

\Yi thin recent Years Canada has taken an important place among the 
1rnrld's producers ~f zinc and lead. I n 1927 it ra nked fo m th as a lead 
producer, being exceeded by United States. 1\Iexico, and Australia; and 
sixth as a zin c producer, being exceeded by United Slates, B elgium , Upper 
Silc~ia , Germany, and France. Thi s increased prod uc tion of the t1rn metals 
i~ largely clue to the Consolidated 1\Iin ing and Smrlting Com pany of Can
ada which perfected at its smel te r at Trai l a process fo r treati ng the com
pl ex zinc- lead ores of i ts Sullivan property at Kimberley , and \\·hich also 
provided a custom mill that has enabled a large number of smaller proper
ties of the Slocan and other mining distri cts of Bri tish Col umbia to get 
their ores t reated . Th e silnr-l ead ores of 1\Iayo district, Yukon, supply 
the rema inder of the lead production of western Canada outside of British 
Columbia. In eastern Canada the K ingdon mine at G aletta, Ontario , has 
m aintai ned a steady production of lead si nce l 914 ; at t he lo1Yer levels 
zinc ore also occu rs ; zinc concentrates are separated and stored un ti l a 
sufficien t supply is obtained to make an export sh ipment. Small quanti ties 
of leacJ arc recovered from the si h·er- lead-bismuth bullion expor ted by the 
Onta ri o smelters t ha t handl e the ores of Cobalt region. Th e T etreaul t 
mine at Not re-Damc-cles-Anges, Quebec, is a source of zinc a nd some lead . 

Statistics for the production of zinc and lead in Canada arc given in 
Chapter VII. 
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CHAPTER II 

MINEHALOGY OF ZINC AND LEAD 

ZINC 

GENERAL 

Th ere nrc nry fc11· prirn a r~· zinc ore mincrnl ::: . By fnr the mo t import 
a nt is the rnlphidc , sphalc ri tc or zinc blend c. It is al m ost akays p resent 
in greater or lc~~cr nmo un ts in ~ulphide orc:o the "·oriel 01·er and occur~ 
in depo~ils ranging in origin from l hosc formed under condition~ of high 
te mpera ture to tho~c formed prnrtically a t the surfncc. \Vurtzitc , \rhi ch 
ha~ the sa me compo;:ition bu t 1rhich crysta llizes in t he hexagona l ~>·stem, 
i" rare and its primnr:1· origin is doubtful. Th e oxide~ zincite a nd frank
linite, the si lica tes 1r illc rnil c nncl troostite, \Yith scYera ! rarer silica te Ynrie
tie, , arc confined practicnlly entirely to the deposits at Franklin Furnace, 
"Xc11· .Jeroey . Gahnitc, or zinc ,opine!, in some ca~es i ~ present in clcpo:oits 
fo rm ed u nder conditions of hi gh temperature, but is of no economic 
importance. 

Th e common seconda ry ore mineral s formed by the oxidation of 
p rim ar>' ones by the actio 1~ of ~urfacc so lu tio ns incl~1cle: smi thsonite, the 
rn rbonnte; r:-ilarninc, the silicntc ; and hydrozincite, nn hydrated zinc cnr
uonntc . \\' ill cmi te i" :-il~o probabl>· fo rm ed during oxid:-ition . Vnrious 
othe r ar~c n atc~, Yan:1datcs, sulph ate", nncl cnrbonates :-ire less common. 

SOLliBl Ll 'l'IES OF zrxc CO:l lPO'Ci'\ DS 

Th e solubiliti es of fo m zinc s:-i lts as determined bY E:ohlrnu sh nre 
giYen below. Th e upper number in ench column r cprcsei; ts the num ber of 
g rammes of the nnhydrou ~ ~alt held in solution in n li t re of wnter at n 
tcmpernture of 18 degrees C.; t he lower number sho1rs the molnr ;;:olu
bili ty or lhe number of mols 1 contnined in a litre of th e saturated solution. 

ZnRO ., 

53 1 ·2 
3 · l 

P bRO, 

0·0·11 
0·000l3 

Table of Solubility 

ZnC' i2 

2 ·039 
9·2 

J'l;('J , 

1-1·!) 
0·05 

Z in c :-ialts 

Lead Salts 

0·0-1? 
•o. 0003? 

P b ('() , 

0·001 
0·00003 

*H. C'. \\ cl lsgtvc80·000 l7 ('LX Gaol. t:iun· ., !lull. 5-10, p. 107 ) . 

Pb ( :'\O:i), 

I · 178 
-1· 7 

5Jfi. 6 
l ··l 

lT he nu mber of mols is the weight, in gram mes , of di~~oh·cd salt, divided by the molecular weigh t of l hc t:alt. 
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This table sho11·,; ho11· readil.v zinc sulphate, ch loride , and nitrate arc 
so lubl e; the ca rbonate i,; more ;.;olublc than the carbonate of lead . A litre 
of pure 1rntcr rli ,.;soh·e,; at ordinar,1· temperature and p re,:,;urc 0·0000706 
mol o f fre,;hly precipitated zinc su lphide. Th e ,:o lu tion of zin c sulph ide is, 
howc1·cr, slow, and much less important llurn as zi nc sul p hate. Th e latter 
may form from t he ;.;u lphidc by t he action of :-:u lphuri c acid produced 
by t he oxidation of p_1Ti tc or other iron ::;u lph ides and i,.; more readily fo rmed 
in t he prc,:cnce of fer ri <" ,:u lp ha te . \\"h ere p,l"l'itc i,; not pre;.:ent in deposits, 
zinc bl encl c oxid izes more slowh·. Th e ch loride of zin c is cnn more so lubl e 
t ha n the sulph ate a nd it,; ;.:o]id phase i,; not knO\rn in ore depo,.;its. 

The tendency of splrnlerile lo oxidizc in the pre,.;encc of pyrite, and 
the ::;o lubility of the re,.;ulting ferric :- ulpha tc explains 11·h)· zinc blende is 
commonl y leaC' hed out at the surface of sulphide deposit s, 11·hereas t he 
ga lena or lead :-u lphidc remains eithe r onl y s lightl ,1· affected or oxidized to 
ang le:::itc and cerussitc. 

CLASSTFJ C'AT ION OF Z INC :lll .\" EIL\LS 
I. ::\ati1·c C'IC'mt•n l 

'./, in l' (") 
JT. Su lphi d<' ' 

~phal r• rit c ( in<bding rn ri Pli<'', marmalile and priiJramilC'), guada lc::tzarilc, 
\\"llrl ~i le 

11 L Su lpho-,alts 
Xo1w 

l\". Jl aloi d.' 
'.l,in l' iodid t' ("I); z;nc hromid <' ("') 

\" . Oxid"' 
Zincilr, p:ahnil<', aulomolitc, <h ·.- luilr , krci tloni lC', franklin ilc, h cla:rnl itr 

YI. Ox~·µ;r ' n ,a Jh 
( l ) Ca rbon:t I r'' 

:--milh,onilC', mon hr'i milc, hYclrnzincil r, amidrnlc ilc 
(2) Nili('af<'' 

\\ "illl'mi le, troo,l il<'. ca l:11ninr . clin olwdrite , h :ird.1·,fonite, lruco
pl10Pniril<'. IU'Pl" ' ril c, jcf'I'C'r.-;onil <', ,eJwffC'rile 

(3 ) X iohal<'"· l:ml:dalc;-; 
.:\ ()!](' 

( 1) Ph o;;p hatPs, 1 · :rna d: tlr~ 
Ilopl'i ll', larhullil<', d r.-;do ir.il c . adan1il<' 

(5) Boratr;-;, 11rnn:tl<'" 
~t1 :-::-1<'Xilc' 

(6) Sulphal<'>. rhrom:llr<. lcllm:1!C'.' 
Zinkosilr, p:osl:Hile 

( i ) T u nµ;sta ll'" and rnolyhda !C'' 
::-.:0111' 

\" lI. Sall;; of orµ;a n ie :tl'id' 
Xonl' 

(' 11 .\ LUCTEH .\.\"D 0('(' UlHE.\"C I~ OF Z l .\"C :l ll::\EH.\L S 

Zin c. Zinc in the form of hexagonal pri~m;: 1rith tapering ]1,1"rnmid~, 
strongly st ri a ted horizo nLa lly, lrns been p repared a rti fi cia ll ,1". ~ativc zinc 
has been reported from nea r l\[clbourne, Au"trali a; from northea;:lcrn 
Alabama and "·ith ~pha l c r itc from Sha,.;la coun t,\", Cali fo rnia. Its exist
ence in each ca:-:c, ho11·c1·e r, need,; confirmation. 

f!>phalel'ite. Sphalerite (ZnSl is mu ch the rno;:t a bun da nt zinc mineral 
and is very widespread. [t i,; comrnonl:.- knmn1 as zinc b lendc o r simply 

06752- 2 
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blendc and its dark-coloured Yaricty is frequently referred to as black jack. 
It crystallizes in the tetrahedral group of the iso metric system and in many 
cases occurs as tetrahedrons. It is, hO\YCvcr, more com monly massive, 
cleavablc, or coarse to fine gra nular and compact. The cleavage is dodeca
hedral and highly perfect. The hardness varies from 3 · 5 to 4 and the 
specific gra\· ity from 3 · 9 to 4·1. The lustre is resinous to a cl amantine and 
t he streak brown to \\·h itc. The colour shows a great range, from almost 
colourless through shades of light and honey yellow to dark brown :ind 
bl ack . 

Sphalcri tc is formed under a "·idc range of conditions. La rge masses 
occur as contact metamorphic deposits and in veins formed at great or 
moderate depth s. It also forms clcposi ts precipitated from cold solu tions 
in regions remote from igneous rock s. 

i\Iarmatitc is a Y:triety of zinc blcndc containing JO per cent or more 
of iron. It is commonly dense, massiYc, Yarying in colour from dark brown 
to black . The zinc ore of t he Sullivan a nd some other import:int properties 
of Canada consists of t his variety. Th e p resence of iron is a detriment 
to t he ore and long prcscnlcd metallurgical diffi culties. 

Pribrami tc is a green or yellow variety containing cadmium. The 
amount of t he latter i,; not known to exceed 5 per cent. 

Giiadalcazaritc. Cuadalcazarite (H g, Zn)S is a sulphide of mercury, 
but containing zi nc up to 4 per cent. It occurs mas;.; ivc with ci nnabar, 
baritc, ancl qua rtz at Guacblcazar, ::\Icxico . 

TVifft zitc . \Vurtzitc (ZnS) has t he rnrnc co mposition as sphaleritc, 
bu t \1·hcn crysta lli zed form s hemimorphi c hexagonal crysta!R. It is brown
ish black and has a t=:pccifi c graYity of 3 · 98. ·w hen sphalcrite is heated 
to about 1100 degrees and cooled to 100 degrees inside of two hou rs, micro
scopic examination shO\\·s t hat it is completely transfo rm ed in to \rnr tz itc. 
Of the two min erals, sphalcritc is st a ble bclo1Y 1020 degree::; nnd "·urtzite 
is stable above 1020 degree;:;. 

Zinc Ioclidc-Zinc Bromide. Iodine and bromine a rc stated by M entzel 
to occur with a cadmiu m-bearing zinc in Silesia and on that account it is 
inferred t hat iodide and bromide of zinc exist in nature, t hough t hey have 
not yet been distingui;:;hed. 

Zincitc . Zincite (ZnO ) or red oxide of zinc, is a deep red or orange
ycllow mineral \Yith a lrnrclne;:;s of 4 to 4·5 and a Rpccific graYity Of 5·43 
to 5 · 7. Its crystalli zation form is hcxagonal-hemimorphi c, bu t natural 
cry:::tals arc rare, the u~u al fo rm being foliated, nrnssive , or in coarse 
particles and grain;:;. It is associated \Vith willcmitc and franklinitc at 
Franklin Furnace, ::\'cw J ersey, a nd at Sterl ing Hi ll near Ogdensburg, New 
J erscy. It is a primary mineral, occmring in Yein-likc masses, formed 
under conditions of high temperature. 

Gahnitc. Gahnitc (Zn .... \J 2 0 .1) or zi nc-spine! is a primary mineral 
formed un der conditions of high temperature, but i~ of no economi c import
ance. It is com monly dark green and its crystal habit is octahedral, in 
many cases with faces stri ated. It has been repor ted from Renfrew ·county, 
Onta ri o, as dark green crystals lining cavities in luir brown corundum. 
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Automolite (ZnA1 2 0.1 ), or zinc gahnite, contains sometimes a ],ittle iron; 
dysluite (Zn, Fe, lVIn)O. (Al, Fe) 2 0:i, and kreittonite. ( (Zn, Fe, Mg)O. 
(Al, Fe) 2 0 3 ), are varieties of g:ihnite. 

Franklinite . Franklinite (Fe, Zn , Mn) 0. (Fe, Mn) 2 0 3 , the oxide 
of iron , zinc, and mnnganese, is an iron-black minera l " ·ith a hardness of 
5 · 5 to 6 · 5 an cl spec ifi c gravity of 5 · 07 to 5 · 22. It crystallizes in the 
isomet ric system, commonly as octnhedrons, and also occurs massive and 
granular. It occurs abundantly at :Mine Hill, Franklin Furnace, New 
J ersey, 1Yith willem ite and zincite in granular limestone and at Sterling I-Iill , 
2 miles clistnnt, associated with willemite. It has been r eportecL in Ontario 
in Hastings county from T enney's farm, 2 miles from M acloc village. 

Jl rtccroli'te . (ZnO. 1\ln 2 0 3 H:!O) occurs as radiated fibrou s coatings 
with botryoidal surface . Its colour is dark brown. It is intimately 
associated with chalcophanite at the Passaic zinc deposit of Stel'ling Hill, 
New J ersey. It is not known elsewhere. 

Smithsonite . Smithsonite (ZnC03 ), the cat'bonate of zinc, is rhom
bohedral in crystallization. It is rarely well crystallized but more often 
occurs uniform , botryoidal or stnlactitic, and in crystalline encrustations. 
Its colour varies from white, grey, greenish, brownish white to green, blue, 
and brown. Smith sonite is commonly formed in t he oxidized zones of 
zinc-bearing veins, and is most abundant in deposits that occur in lime
stone. It is commonly precipitated where zinc sulphate waters attack 
limestone. Calcium su lphate is formed at the same time, 1but is mon~ 
soluble and either goes in solution or is deposited with the smithsonit.r. 
as gyp~um. Smithsonite produced in this manner forms valuable second
ary zinc depo~its in limestone wall-rock surrounding partly oxidized lead 
ore, as at Tin tic, Utah; L earfrille, Colorado; and in other districts. 

Jfonheimite. :\1onheirnite (Zn ,Fe)C03 , the zinc-iron carbonate, 
is also a secondary mineral fo rmed in the same manner as smithsonitr 
and commonly asrnciatecl \\·ith it in limestone. It is usually yellowish 
br01rn and rarel>· \\ell crystallized. It is common at L eadville, Coln
raclo; Tintic, Utah; and I\:e lly, New M exico; and in the F.M.D. mine in 
.Jefferson county, Colorado, with secondary pyrite it coats fractures in 
an amphibolite schist. 

H ydrozincitc . Hydrozincite (ZnCO:i. 2Zn (OH) 2 ), the hydrous form 
of smithsonite, occurs as thin 1Yhite coatings on smithsonite near the sur
face. It is ahrnys secondary. 

Aurichalcite. Auriehalc ite (2(Zn,Cu)C0a.3(Zn,Cu) (0H) 2 ), a 
basic ca rbonate of zinc and copper, is a pale green to sky-blue mineral 
occurring as clru~Y encrustations, commo nly in tbe form of rosettes and 
fan - like groups of pearl>· lustre. It is ahyays scconclnry, being deposited 
by cold descending solu tiom. 

Tr illemite. '\Villemite (Zn~Si0 .1 ) crystallizes in hexagonal prisms 
and also occurs massive and in di ssemina ted grain s. Its co lour vari es 
from white a nd greenish yellow to apple green, flesh - red, ancl yellowish 
bro\\'n, often dark brown when impure. Its d reak is uncolomecl, its 
harclne~~ is 5 · 5, a ncl spec i fie gravity 3 · 89 to 4 · 18. lt is abundant in the 
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primary ores of Franklin Furnace, ::'\cw J ersey. It has rarely 1bcen 
reported a~ a secondar~· mineral. It occm~ as such, hO\\"C\·er, at ::-Iorcnci, 
Arizona. and at Tre~ Hermann,.;, :i\c1r 1 Lrxico, it is found in considerable 
quantitie,.; formed apparcnth· from splia!eritc by oxidation. 

Trooslite. Troo"tite is n Yaric ty of willemitc in \\·hich rnnngancsc 
replnces a part of the zinc . It occurs at Franklin Furnace in large redcli5h 
cr~Aak 

Calamine. Calamine (Zn 2 H~Si0 0 ) , the h~·dratec.l zinc silicntc, is 
much more nbunclant than 1\·illemitc. It is commonh· associated \1·ith 
smithsonitc in the oxid ized zones of zinc depo"it~ . lt is not kn(mn to 
occur as a primar» mincrnl deposited from hot solution~. Calamine is 
a 1rhitc rni11cral, in ,.;ornc e:i"e" 1rith a blui~h or greeni"h shade, in others 
~-ello11·i~h to brO\rn . It cr;:~tallizcs in lhc orthorhombic ,:~·~tern , the crys
tal;; usually implanted, showing one extremity only. ll" hardness is 4 · 5 
to 5 and ,:pccific grnYity 3·40 to 3·50. lb lu"tre is Yitreou,.;, and its 
strenk 11·hite. Calamine occurs in Uic oxiclizccl zone,; of many of the 
3u J plrn tc depoc;i ts of the ire" lcrn "C n i tee! Sta tcs. It ha;; been rc j)ortccl in 
3mall (]uantities at the Sk~·line claim in Ain~worth di5trict. British Col 
l1i11bia, and at the Hucl:::on Bay mine, Sheep creek, in Xclson mining 
division. 

C'linohcrlrilc. Clinohecl ritc (H~ Ca Zn SiO~) cr~Aallizcs in the 
monoclinic ~y"tem. It forms complex cr>·stals and al"o occur;; massiYc 
a nd grnnubr. It i;; 1rhite lo pale ametl1y"linc and is found associnted 
with garnet, wi llemite, and krncockitc in the P arker ::Jrnft at Franklin 
:Furnace, Xew .Jer;;c>·· 

Hardystonitc. IIarcJ,Aonitc (Ca2 Zn Si~0 7 ) cr»stallizes m the 
tetragonal R>';.;tem. It i;; commonly mas~iYc, granular, and coarse col
umnar . Tt;:; only kno11·n occurrence is near lhc Parke r shaft, l<' rnnklin 
Furnace, Xc11· Jer"c~-. 

Lcucoplucnicitc. Lcucophccnicitc (H2 (1\In, Zn, Ca) 7 Si:~0_1 ) occurs 
a" gr:1in" and minute Cl'>A~11, of a purpli::;li reel colour at the P arker ~haft. 
l<' ranklin Furnace, ~e11· .J erse:-. 

Jfop)JCl'ilc . Rccpperitc ( (Fe, 1\In, Zn , ::-I g) 2 Si0 1 ) i" n zrnc -bearing 
1·ariet:· of tephroitc . 1t is a ficsh - rccl to ash-grey min era l found at Ster
ling H ill and Frank lin Furnace, Kew Jersey. 

Jeffersonit e. .Jeffer;;onitc ((Ca, ::- I g) (Fe, ::- rn, Zn) (SiO:i) 2 ) is a 
zinc-bearing monoclinic pyroxene occurring a~ well-formed dull cr:,stals 
and also mas~iYC grnnulnr . Its colour is dark green to black. It occurs 
in large cr~'"tals at Sterling Hill, ~cw .Jersey, 11·hcreas at Franklin Fur
nace it is more commonly mnssi\'e. It i~ \'er:· abundant at these places 
11·hcrc\'er granite intrn"ions arc found in the ore - boclie~ , bolh in the granite 
and Llie limestone or ore. 

8chcf]e1'ite. Zinc :'Chefferitc is a term npplied to a coarse granular 
or foliated variety, hnl'ing the same fo rmula for its composition as jcf
fcrsonite. It i;; white to light brO\rn and resembles orthoclasc, owing to 
its perfect ba5al part ing. 1t is intimately a"sociatccl with frnnklinitc 
and 1rillcrnitc in ore from Parker shaft , Franklin 1'\1rnace, Kew J ersey. 
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H opritc . Hopci te, a zinc ]lhosphatc \\·ith the compo,;ition 3Zn0, 
P~O . .,, 4H~O. i~ rare. lt i::: orthorhombic in cr:-·;;tallizntion. It oeeurs most 
abund antly at Broke n Hi ll, nortlnrcdcrn Rh oclc,;ia, \rlicrc it i ~ found in a 
caYc in an outcrop of ore . In the caYc are large amount" of bone brcccia 
and the b1·ight, colourle~"' transparent cr:-·~tals of hopcitc arc found in as::;o
cintion 1Yith calamine and Yanaclinitc coating boncc: and inside teeth and 
bone,; . It 1ra,; doubtlc"~ formed by the reaction of phoc::phoric acid with 
~1 ,;olublc zinc salt. Parnliopcite ha~ the same chemical cornpo~ition, but 
i' tric Ii nic. 

Tarbuttit c. Tarbuttitc (4Zn0, P~O.,, H~O.) i" another pho~phate 
fou nd at the Broken H ill mines in Rhodesia. It i" C]uitc a'bundant nt 
Li1i" local ity and large, 1rell-cr:-·stallizcd spcc irn cnb arc common. The 
nrntcrial rnrics greatly in nppcarancc . The most cfotinctly crystallized 
material occurs as an cncrusbtion on nrnc:scs of cellular o"r stnlactitic 
limestone and is in many cases asrnciatccl \\·i th descloizite and pyro
morphi tc . The crystals of tarbuttitc arc in some cases perfectly colour
less and transparent, but more usually the:-· arc pale shades of yellow, 
brmrn, red. or green , \\·ith varying degree .' of transparency. As a rule the 
crystal" arc thickh· clustered together, but some occur singly on the 
matrix or attached to rp:-·romorphitc cry"tals. T he crystals a rc triclinic, 
\\·ith parallel face~. Th ey inrnriably tencl to grow in shenf- lik c aggre
gate~ . T he mineral shows one perfect clcrffagc and the lustre on this 
s11rface i,; cli,;tinctly pearl.v. T he harclncs~ i~ 3 · 75 and the specific gravity 
4 · 12 to 4· 15. It rcc:ult:-: from the action of phosphate rnl utions on the 
earlier fo rmed secondary minerals in the upper oxidized deposit of ore. 
P::<cuclomorph~ of tarbuttitc afte r cabrnine, cl c~ cloizite, anrl sm ithson ite 
occur. 

D escloizitc. Dc,.:cJoizitr ( (Pb,Zn) :.Y ~ O ~ . (Pb,Zn ) (OH):!), a van a
da tc of zinc and lcacl, is a che rry -red :rncl brcl\rnish red to light or 
dark brmrn , or black mineral. It occurs in small crystab, i:;; in many 
cases drnsy and also ma~sivc, or fibrous radiated \ri th nrnrnmillary sur
face . Th e mineral i~ bri ttle ancl has no cleavage. At Broken Hi ll, 
Rhodesia , it occurs in large quantities , urnall~r assoc iated with tarbuttitc. 

Ada milc. Aclarnitc (inH A,.::;0 8 .Zn (OH):!), an hy drated zinc 
arsenate , is a honcy-vcllow, vio let, reel, g reen, or colourlc;:s mineral , occur
ring as ~mall cry~tals in many ca~cs grouped in cru sts and gran ular aggre
gations . It is a rare mineral of second ary ori gin. It occurs at the ancien t 
zinc mine,: of Laurium , Greece , at Cap Garonne, France, and at C hafi
nrcillo, Chile. 

Susscxite . Susscxitc (H (~fn . M g, Zn) BO:~) is a 1rhitc .. silky, fibrou s 
mineral of secondary origin fou ncl at Franklin Furnace. 

Zinkositc. Zinkositc (ZnSO.[) is reported as occurring at a mine in 
the Sierra Alrnagrcra, Spain. 

Goslaritc. Goslaritc (ZnSO.i. 71-I ~ O) occ urs on the \Yalls of some 
mi ne \rnrkingc: a s a filif orm or moss- like efflorescence. It is formed by the 
decomposition of sphalcri tc. O\\·ing to its so lubility it is comparatively 
rare in most districts. 
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LEAD 

GENERAL 

Lead-bearing minerals arc much more numcrou than those that 
contain zinc, but like the zinc minerals, comparatively few may be con
sidered as ores. Of the primary minerals, the sulphide, galena, is by far 
the most common; others such as bournonite, j amcsoni tc, and a great 
number of other lead sulphantimonidcs, are of little economic importance. 

The secondary ore minerals arc much more numerou s than the 
prim ary ones. The oxides, massicot, minium, and plattneritc, and the 
chlorides and oxychloridc , which include a number of mineral species, 
arc comparatively rare and of little importance. The carbonate, cerus
site, and the sulphate , anglcsite, are, however, important ores. Certain 
hydrou s basic sulphates of lead with iron and copper are fairly common, 
bu t arc never sufficiently abundant to produce ores. They include beavcr
itc, linaritc, and plumbojarositc. 

Certain other mineral s arc loca lly of sufficient abundance to be con
sidered ores. Of these may be mentioned pyromorphitc ( (Pb,Cl) Pb4 
(PO.t) 3 ), mimetitc, a corresponding arsenate, and vanadinite, a corre
sponding vanadatc; also wulfenitc (Pb Mo O.i), crocoitc (PbCr0 4 ), 

and stolzitc (Pb\ V0.1 ) , all of secondary origin. 
A number of silicates of lead with other oxy-salts occur at the Frank

lin Furnace deposits, but they arc only sparingly developed. 

SOLUBILITJES OF LE.\D CO:\IPOUXDS 

The table on page 8 gives the solubilities of fom lead compounds as 
determined by Kohlrau.-ch. It shows how slightly soluble lead is as com
pared with zinc. All lead salt s arc difficultly soluble, particularly the 
carbonate. The sulphate is slightly soluble and the chloride more so and 
it is as the latter that a certain amount of transportation of lead in solu
tion may be effected. 

Freshly precipitated lead sulphide is dissolved sparingly in cold \Yater, 
its solubility being 0 · 0000036 mol in a litre. In dilu te sulphuric acid galena 
is slightly attacked, especially \Yhcn ferric sulphate is also present. The 
first change is to anglcsitc, PbSO~. Ccrussitc in turn forms from anglesite 
and once formed is exceedingly stable. Where, however, free sulphuric acid 
or ferric sulphate or chloride arc present it may be put into solution, and 
a whole series of basic lead iron sulphates may be developed. 

CL.\SSIFJCAT.IO:\" OF LEAD :lll:\"ETIALS 

I. Na Live clement 
Lead 

II . Sulphides, selcnicles, lclluriclcs, a rseni clcs, anLirnoniclcs 
Galena, cuproplumbi te, a lisonite, a ltai te, clausthalitc, naum:rnite, lehrbach
iLc, zorgitc 

III. Su I pho-s::d ls 
Zinkcri te, sartorilc, ancloritc, galcnobismutile, schirm crilc, .iamesonite, 
clufrenoysite, cosalitc, kobcllitc, brongniarditc, scmscyilc, schapbachi tc, 
freicslebenitc, cli aphori te, brculangerite, embrithi tc, plumbostitc, bournon
ite, aikinite, lilliani te, guitermanite, jorclanitc, mcneghinite, gcocronitc, 
beegcri tc, kilbrickcni tc, epibo ul angerite, franckcitc, cylinclri tc 
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CLASSIFICATION OF LEAD >II"1GRALS-Contin11ed 

IV. Hal oids 
Cotunni te, percylite, rnaLlockiLc, rnendipite, laurioni te, fied leri Le, penfield
i te, daviesiLe, schwarLzernbergite 

V . Ox ides 
M assicot, minium , plaLlneri te 

VI Ox'·"cn sal Ls 
. . "(l. ) CarbonrrlcR 

CerussiLe, hydrocernssite, phosgen iLe 
(2) Silicat0s 

Barysi Ii Le, ganomali te, hyalotcki te, roeblingite, kcn trolite, melano
tekite, nasonite 

(3) ='J iobaLrs and Lan lalaLes 
Kone 

(4) Ph osphates, arscnatcs, vanadates, antimonatcs 
PyromorphiLe, mime tite, vanaclinitc, endlichiLc, bindheimite, nadorite, 
ecdcm ite, ochro li tc, bayldonite 

(5) Borates, urnna Les 
None 

(6) Su lphates, chromalcs 
Anglesite, crocoite, phccnicite, vauquclini te , hinsdalite, leadh illite, 
p lumbojarosil r, lanarkilc, r.alcdonite, linari tc, corki Lc, bcaveri lc 

(7) TungsLllLcs and molybdatcs 
Wulfenitc, stolzilc , ra sp iLc 

(8) S,ilLs of organic acids 
Kone 

CH ARACTER AKD OCCURRF.KCE OF LEAD l\U:'rnKlcLS 

L ead. Native lead is rare, but it has been reported from a number 
of localities. The only listed Canadian occurrence is from near Dog lake, 
Thunder Bay distric t, Ontario, where it occurs in thin strings in quartz. 
It crystallizes in the isometric system, but crystals arc rare. 

Galena. Galena is the common ore of lead. It is one of t he most 
abundant of the sulphides and one of the easiest to recognize. Its most 
distinctive features are its lead-grey colour, its cubic cleavage, and its 
high specific gravity 7 · 4 to 7 · 6. Its hardness is 2 · 5 to 2 · 75. It commonly 
occurs in masses showing cubic cleavage an d either coarse or fin e; it is 
occasionally fibrous or plumose. In some camps, as for example the Slocan 
region of British Columbia, gncissic varieties are common, the banded 
structure being produced apparently by slight deformation of t he ore. 

Galena is lead sulphide, PbS, lbut it commonly contains silver and in 
some cases selenium , zinc, cadmium, antimony, bismuth, copper, and man
ganese as sulphides, and also in some cases native sikcr and gold. Argcnti
ferous ga lena may contain from a few thousandth s of one per cent of silver 
to one per cent and more and is often mined as an ore of si lver. 

Galena is formed under a great variety of natural conditions, occurring 
in deposits formed under conditions of high temperature to those formed 
near the surface under condit ions of low temperature. Owing to its relative 
insolubility it is stable in t he oxidized zone, remaining as fioat or in out
crops of veins when all the zinc 1bicnde that originally accompanied it bas 
been leach ed mYa:-·. It has been found in the sluice boxes of placer mines, 
has been ploughed up in the fields of the southwestern 'IVisconsin zinc 
deposits and in t he outcrops of ore veins at various mining camps. 
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Secondary galena hn;;; been de;;;cribcd from a number of cnmp~. but 
there is li tt le c,· idcncc thnt it has formed in any consicl ernb lc amounts in 
Ioele ores. In t he zinc-lead region of ]\[i ;;;s issippi Yallc)· t here i,.;, hm\·cyer , 
considerable evidence thnt lead ha,; been tranRportccl in cold carbonated 
;;;olution::; and la ter precipitated as ga lena. It iR ]JO;;siblc that the gnlena in 
the calcite nins of ea~tcrn Ontario nrny han h::id a ~irniln r origin. 

The other lead-bearing ~ulphidcs, seleniclc~, etc., arc rare and do not 
fo rm ores of lend. So Canadian occurrences arc listed. 

Jcwzesonitc. Of lhc numerous sulpho-saltR in which lead occur;;; none 
is of economic im portance. Three of them, jamc;.::onilc, bournonitc , and 
mcneghinitc have been rcpo rlc<l in Canada. Jamc:::onitc (2P bS, Sb:!S0 ) is 
n steel -grey to dark-lea d-grey mineral with a harclnc~s of 2 to 3 and 
specific grm·ity of 5 · 5 to 6. It lrns a metallic lustre and greyish black 
c:ireak. It cryslalli11e" in !he orthorhombic system in aciculnr c rystal~ :i,ml 
:i,lso occurs in compn.ct ma~~c::; or fibrous rnaRscs. It is a primnry mineral. 
At Zirnapan, :\Iexico, it occ ur :S in considerable abundance with albitc, 
p:nrhotite, and sphalc ritc in a deposit that has replaced limestone at con
siclcrnblc depth;;: . In Star can,·on, Humboldt counl)', Xcvada, argcntifcrou~ 
jamcsonitc occurs in quart11 \Yith galena and tctrnhcd ri tc . It i ;:: reported 
from Briti;.;h Columbia from Spillinmchccn rinr, Golden mini ng cli,·ision; 
from :::omc claims at the head of K ettle riYCr, G rccmrnod mining c[i,·ision; 
with si!Ycr-lcad ores at Silnr Bell mine, Ornincca mining di,·i;::ion; and at 
Rcco mine, Slocan cli~tr i ct. It is stated to occur near Fredericton, New 
Brnnswick, and at tlrn locali ties in Frontcnac eounty, Ontario. 

Bournonite. Bournonitc ((Pb, Cu 2 hS-b:.:S1;) is a steel-g rey to black 
orthorhombic rninernl in appearance much resembling tclrnhcclritc. It is 
a primary mineral n.s~ociutcd with tetrahccl ri te in so me ve ins in B rnd
sha w rnoun ta ins , Arizona. It occurs in eastern Ontario with quartz at 
:\fadoc and at l\Iarmora in H astings county, at D arling in L anark 
cou nty, and \\·ith pyrite and dolomite in Bagot, Renfrew county . 

.1.lfcneghinitc. :\Icncghinitc (4PbS.Sb:!R:;) is a blackish lead-grey 
mineral. It occurs in slender prirnrntic cry;;tals of the orthorhombic 
system and abo is found rnassi,·c. It occurs wi th quartz nncl dolomite in 
Barrie t01n1sh ip , Frontcnac counly, Ontario, and at l\1nrmora, H astings 
cou n ty . 

Cotunnitc. Cotunnitc (PbC1 2 ) is a \Yhite or ycllo1Yish mineral 
occurring in acicular ortho rh om bic crystals and in :::cmicrystallinc masses. 
It is soft nnd ba~ a specific graYit>· of 5· 24. lt i,; rare , occurring in the 
crntcr of VesuYius, and a lead ch loride, probably cotunnitc, has been 
found replacing chalcocitc at Grand Gulch, Arizona. Th e other chlor
ides and oxychlorides of lead arc also of rare occu rrence. 

Jlfa ssicot. Massicot (PbO ), the yellow lead oxide, is comparatively 
rare. It occurs as an oxidation product of galena and other lead com
pounds. It is found 1Yith ccrussite in some oxidized lead ores in the Coeur 
d'Alcnc district, I da ho. In l\Icxico bellmen :\Iontcrcy and Ccralvo it has 
accumulated in considerable amou nts in gravels along the streams . 
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.lr ini111n . ::'.I inium, or red lead (l'b:,0.1), ha;: a YiYicl red colour 
mixer! \Yith ycllo1r and has an orange-y cllo11· ~ircak . It occurs as a com
parati1·cly rare oxidation prnclud of lead ores. 

Plattnci-ile . l'la ttnerite ( l'bO ~) is anolher rare mineral found in lhe 
oxidized zone,; of some lead depo,:it:=:. It i;; iron-black with a chc::tnut
brO\rn ;;trcak. lt occ·urs at the "A,: You Like" mine. :.\Iu llan, Coeur 
<!'Alene cli,:trict, Id aho, with p:;romorphiie and limonile, and at Leacl
hill:=: and \\·anlorkheacl, Scotland. 

Ccrnssilc. Ccrus;:itc (PbCO;;) i,:, after galena, the mo,:t important 
ore of lead. It is unkn01n1 a:=: a prim~tr.1· mineral, but is a Ycry common 
,:ccondar:-- product, partirular.1· after galena. Jt orcms in man.1' ca~e,: in 
the form of a hea1·,· ::;and. railed by miners, ":=:and carbonale." Cerus
site rr_1Aallizes in simple ortl1orho1{1bic crystals in many ca:=:es tabular, 
p1i-<malic. or pYramidal. Twinned forms often repeated, yielding six
rn_1·cd ;:tellatc groups, arc common . Hardne~s i,: 3 lo 3 · 5 ancl ,:pecific 
gnll'it:-- G· -16 to 6·574. The rnlour i,: \\·hite. grey. greYi~h black. in some 
ca:=:c;: tinged blue or green. Th e lustre i" adamantine lo vitreous, pearly 
or resinou:=:. and i~ in some cases submetallic.. Ccru ssitc is most corn 
rnonh· found in clepo"ib 11·here the country rock i:=: limestone . In many 
ca:=:e" the carbonate replace:=: galena. Commonly lcacl rnlphate ma:-- form 
intermedia!e!Y behn'e n !he sulphide and carbonate. Th e oxidati on of 
~ideritc rnnY "uppl_1r carbonate for the formatio n of reru,:,:itc. OIYing to 
its 1011· :oolubility, lend carbonate is comparatinl." ~lablc. 

Ph osornile . P ho,:genitc (l'bCO:; PbCI:!) is a rare. 11hite, grey, to 
ycllo11· mineral of secondary origin. It is telrngonal in cr)'5tallization 
formin~ pri,matic rr_1Aak Tt is rather "ectilc, ha,: a harclnc"" of 2·75 
to 3; a specific graYity of 6 · 0 to 6 · 3, and nn ndarn1111tine lu,:tre. 

8ilicales. Silicates of lead arc rare . Th c.1· arc found spa ringly, ho1Y
c1·cr, in the Lim unique deposits of contact-metamo rph ic origin at L ang
ban, S11·cclcn, and at Franklin Furnace, ::\c11· J ersey. At the former local
ih· ga norn:1lite (P b:~Si:!0 7 (Ca.:!\InhSi0 1 ), hyalotekite ( (l' b,Ba,Cal,B:! 
(:-;iO:; l 1 :! ) . kcntrn li tc (3P b0. 2r-Jn~OJSiO:!), an(] mclanotckitc (3 PbO. 
2 Fc:!O:; .3 SiO~), OC'C' llr ; at the latter rncblingitc (5 rr~casiO I ) .2Ca, 
Pb ,S04 ) ) and n a~o ni tc (Pb.1 (PbCl) :! Ca.dSi:! 0 7 );;) are fo uncl. J3arysilitc 
!Pb:: :-; i ~ 0 7 ) i~ prc:=:ent at the H arstig mine, Paj~berg, S11·eden . 

Pyromorphile . P»romorphitc ( (PbCl) l'b4 ( l'O~) :; ) , or green lend ore. 
is the main metallic plio~phatc. It~ cry:::tallization is hexagonal pyra
midal; it occur:; in prismatic crysta l;::, many barrel-shaped and many in 
branching groups of pri smat ic crysta l,:: in nearly parallel position tapering 
do1Yn to a c; lcndcr point. It al;::o occur;:: globular, uniform, botr_1·oiclal, and 
so metimes fibrous or granular. Its hardness is 3 ·5 to 4; its spec ifi c gravity 
6 · 5 to 7 ·] . Its co lour i" green, ye ll ow, and brmrn of different shade", in 
some cases grc."i;;h white to mi lk-white. It is distinguished by its hexa
gona l form, its high spec ific gra\'ity , and its resinous l u~t r e. It is commonly 
dcYclopccl in ou tc rops of lead ores that a rc exposed to walcrs carrying 
chlorine and phosphoric ac id. In Fort Steele mining division, British 
Columbia, a yell ow and a green Ya ricty of pyromorphitc occurs in fine 



18 

:;rystals \Yith galena and ccruo::sitc in fractured zones at the Society Girl 
claim, l\Ioyic. An analysis shows that arsenic is present in small quanti
ties, \Yhich may account for t he green colour of the mineral. 

Th e other minerals of the phosphate division are rarer , do not form 
ores of lead, and have not been reported in Canada. Like pyromorphitc, 
they arc of secondary origin. 

flnglesite. Anglcsitc ( PbSO~) is a white mineral in some cases tinged 
\\·ith :-·cllO\Y, grC)", green, or blue. It is transparent to opaque. Its lustre 
is highly aclamantine in some specimens in clining to resinous and Yitrcous in 
others. It crystallizes in the orthorhombic sy tern, forming prismatic cry
stals and a lso pyramidal types. It has one distinct clcaYagc. Its hardness 
is 2·75 to 3, and specific graYity is 6·3 to 6·39. Anglesitc is knO\rn onl:-
as a secondary mineral and is commonly formed after galena . In some 
cases it forms as an intermediate form between galena and cerussitc, and is 
commonl y found assoc iated with carbonates a nd sulphide in oxidized zones. 
In Slocan mining cliYision, British Columbia, anglcsitc occurs in crystals 
with ccrussitc an cl galena at the IV cllington mine, 2~ mi lcs northcast of 
Bear lake, and with linaritc in cavities in an ore-body consisting of coarsely 
crystalline galena and chalcopyritc at the Beaver group, B eaYer mountain. 

H insda lite. H insdalitc (2 (PbSr) O 3Al2 0:J· 2SO:i. P 2 0 ;;. 6H2 0 ) fo rm s 
an ore of lead at the Golden Fleece mine, Lake City, Colorado. It occurs 
assoc iated \Yith quartz, baritc, pyrite, galena, tctrahcdri tc, and rhodocrosite 
jn Ycins in rh:--olitc. Its origin was apparently near the surface, but 
whether from ascendi ng or from surface waters is not knom1. 

Plwnbojarositc. P lumbojarositc (PbO. 3Fc:!O:>. 480:1. 6H 2 0 ) locally 
forms an ore of lead. It is always secondary, being found only in t he 
oxidi zing zones of lead cleposits, particularly in a rid regions. Its colour 
is light ochre yellow to dark brown. It may be distinguished from the 
hydrated iron oxides by its smooth, oily feel, as contrasted with the harsh, 
gritty feel of limonitc. It occurs in many of the lead camps of t he western 
state;.;. 

Other sul phates, Ruch as linaritc, corki tc, and bcavcritc, arc of less 
importance and like plumboj arositc a rc a ll of secondary origin. 

W ulf cnitc. \Yulfcnitc (PbMo0-1), yellow lead ore, is an unimportant 
ore of lead. It is bright red to orange, in some cases brO\rn, grcyi. h, white, 
or nearly colourless-rarely green. Its streak is white and its lustre resin
ous to a cl arnantin c. It has a good pyram idal cleavage, but is ve r:-' fragile 
and brittle. Its crystallization is tetragonal-pyramidal and it usually occurs 
in tabular hcmihedral crystals. It also occurs granul ar massive. Its 
hardness is 2·75 to 3 and its specific gravity is 6·7 to 7·0. It is a 
secondary mineral occurring with other lead ores. 

Stolzite. Stolzite, lead tungstate (PbWO.io), occurs in pyramidal tetra
gonal crystals of green to grey or brown colou r. It occurs at 7'innwalc1 in 
Bohemia 11·ith quartz and mica and at Southampton, Mass. Raspite has 
the same composition as stolz ite, but is referred to t he monoclinic system . 
It occurs in small, tabular crystals of a brownish yellow colour at the 
Broken Hill mines, N cw South Wale~. 
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CO::\IPAlUSO~ OF ZIKC AND LEAD ::\IINERALS 

Zinc and lead arc a like in t hat their su lphides arc by fa r their common
est minerals a nd t heir mo:::t important ores. These su lphides, sphalcritc and 
galena , arc so commonl y fou nd together t hat a large number of deposits 
a rc spoken of as lead-zinc ore::; or , if the galena is a rgcntifcrous, as silvcr
lcacl-zinc ores. Though the t\\'o minera ls arc so commonly associated, i t 
has been found in m any deposits the world over that t he zinc predominates 
in t he lo\1·cr zone of minera li 11ation, below the main ga lena occurrence, sug
gesting a fo rmat ion under conditions of higher temperatu re and prc::;surc 
than t hose under \\·hich the lead was formed . "\\' here silver-bearing min
erals arc present, the:-· occur more characteristically in the upper zone, 
a ltho ugh small quantities rn:ty be distribu ted with t he other metals. There 
is in many instance:-, ho1Yc1·cr, a considerable 01·crlapping of the general 
zonal a rrangement. 

Of the minerals of less importance ma~- be noted the large number 
of sulpho-salts of lead , most, ho1Ycvcr, of only rare occurrence, and of 
zinc t here is none. 0 f t he oxides, zinc has sc1·cral Yarictics of primary 
origin , \\·hcrcas t he th ree oxidc:0 of lead arc a ll c;ccondary. Of t he oxrgcn 
srilt c; , the general higher degree of solubility of zinc sa lts allows less oppor
.:unity of their r emaining as minerals than t hose of lead. ·w c hence fi ncl 
the lead carbonate~, si licatcs, phosphates, and sulphates more common t han 
t hose of zin c. Zin c, on the other ha nd , fo rms one prim ary sili cate, \\'illcm
itc. The greater abu nda nce of t hese scconclar~- minerals of lead and the 
Jarge number of primary sulph o-salts account for the much greater number 
of leacl minerals as compared \\·ith t ho:-;c of zinc, 84 as fr;:tccl as compared 
1rith 33. 
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CHAPTER 111 

GEOLOGY 

CL.\.SSIFICATIOX OF ZTNC Al\D LK-\.D DEPOSTTS 

Occurrences of zinc and lc:icl deposits may be clas•i fi ccl gcnclically 
m the fo llo\\'ing manner: 

I. Primary 
(l) ~.1·ngPn e tic (orig in :ding al the ~ame Lime as the enclosing rock) 

.\. D is:'eminalions in sediments 

(2) Epiµ;f'nf'l ic (oriµ;i n:tl inµ; laler lha n the enclosing rock) 
:\. Ore-bea ring ca1·ity fillings 

(a) Fissure veins 
(b) Cash 1·eins 
(c) Stock\\'orks 
(d) Saddlerecf; 
(r) Brecci:i fillings 

B. llll prcµ:nations 
(a) Amyµ;daloids 
(b) Shear zon es 
(c) l\fr tamorphic cavilies 
(<i) D ololllitizalion ca1·ities 
(e) R ock pores 

C. Ca1·e depos its 
D. Hcplacemenls 

(a) M assive 
(b) L ode fissure 
(c) D isseminated 

E. Con tact meta morphic 

II. Srcondan• (formed from other deposits) 
(1) R csi.dual 
(2) P lacers 

Ore deposits fall into tlrn major c]iyi ;;ions; first, tho::e of primary 
origin; and second, those of a secondary nature for rncrl from primary ores. 
Of the brn, in the ca~c of both lcacl and zinc, the primary arc much the 
more important. They in turn fall into two divisions, the syngcnctic 
and the epigenetic, dependin g respectively on \Yhcthcr t he minerals \\·ere 
formed contemporaneously with the country rock in \Yhich they occur 
'.lr whether they \\'Crc fo rmed later than the coun t ry rock. 

SYKGENETIC DEPOSITS 

Syngc nctic occurrences of zinc and lead arc never important enough 
to make ore dcpo:oits, but t hey arc interesting as a possib le source of the 
zinc and the lead in certain types of epigenetic deposits. Small amounts 
of zinc and lead arc present in certain igneous rocks, either as small, 
di sseminated particles of the sulphides or in part as integral constituents 
of certain minerals, mostly silicates , "·hich make up the rock. Of eigh teen 
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,;;elected ~arnples of the quartzoo:e porphyries of Leach·ille, Colorado, 
fifteen \1-cre found to contain lead, the richest catT)'ing 0·006.f per ccnl 
of P bO; the iwerage being 0·002 per cenl. In ~imilar rocks 0·008 nncl 
0·00+3 per cent of ZnO 1rn~ reported. Decomposition and erosion of the 
rocks sets free lhe zinc and 1P:1d, the sulphides being oxidized to su lp lrntes 
\1·hich C'an be trnn~portcd in surface $Olulions, and the ;:;ilirntes of lhe 
rnetal:0 being deeompo~ed and taken inlo :::olution chiefl:· as bical"bonates. 

Zinc ancl kad occm di~ .•eminatecl in rertain ;:;ediments. Analyses of 
manganese nodules and of "red cb:·" and "blue mud" collected ·by the 
Clrnllenger expedition and reported by Clarke in "The Data of Geo
rhernistr:-," :'hO\\. ;:;mall nmount,;; of both zinc and lead . Large numbers 
of analyses of Pal::rozoic sediments in :\lissomi :-ho\\· zinc, lead, nncl 
copper. In the Precamhri:1n cr>·:::talline rock;:;, the a\·crnge per cent of 
zinc i~ 0·009 and that of lead 0 ·00-1-. I n the Cambrian and Orclo,·ician 
dolomites zinc is only n bout one-hn 1 f a;:; plen tifu 1 a;; in the cr,,·sta lline 
rnd;:~, and in lhe :\J i~~i~~ippi::rn lirne~tonc~ it is onl:· about one-ninth. Lead 
on the fl\'ernge is less than one- fourth as plentiful in lhe Cambrian and 
Orc!O\·ician dolomite;; as in lhe Prec nrnbrian crY~talline and a little over 
one-fomlh in lhe :\l issi~~i p pinn lirne~tone~. Jn· the Cambrian and Ordo
vician dolornite;; there i~ a lillle le;;s tlrnn one-fourth as rnuch lead as zinc 
and in the l\ I i~sis,;ippinn limestones the re is on lhe anrnge one-te nth 
more leacl than zinc. The ~werage of nine samples of lirnei'tones and 
dolornites frorn Dubuque region, l O\rn, gn,·e 0·00326 per cent of lead 
nnd 0·00029 per cent of zinc:. L. D ieulafait detec ted zinc in ltunclrccl s 
of samples of .Jurassic limes tone from central France. H e also reported 
zinc in ~eall'ater and in ashe::; of sen1Yeeds. 

The source of the zinc and lead in oceanic sediments is a problem 
of intere:"l. Mur ra:» is of llte opinion that the greater part of the pelagic 
red clay con~i~ls of du:.;t of Yoicnnic or meteoric origin ,,·Jiich has been 
carried out to sea, and thnl the metal~ hnd their solll'ce in thi~ material. 
Siebenthal 1 be lien,; that thi;; origin may be trne for lhe metal co ntent 
of the red cla:-, but dor~ not aceounL fo r the relati,·e total percentage of 
tlie metals, nr;;enic, niekel, cobalt, copper, lead, and zinc, ,,·Jiich in the 
blue cl:1Y;.: amount to 0·0981 ao: rornparcd 11·it h O·OG37 per rent in the red 
clay;::. The blue mud is in hrge part elastic, and \Yas derived from the 
land rnas~es and hence the Yolcanic and meteoric material has been much 
diluted. Tt must he concluded, therefore, that the \1·atcr-borne elastic 
material is either more highh- metal-bearing than the volcanic and 
meteoric material or el~e ll1at a third solll'cc, the sea, has supplied 
metallic contcnl to the ~ecliment;;. Th e latter pos~ibilit:- is ~upported b:
fl number of facts, lhe presence of r,inc ancl lead in corals, in the ashes of 
sernwcd, in rn:rnganesc nodules. nnd in se:\\rnter it-elf at different places. 
An nnal:·~i~ of a composite snmple of silt from the :\Ii s:.:i~sippi deltn fur 
ni~he~ additional evidence. Though this mud 1ya;; brought do\Yn frorn a 
drainage bnsin in ll'hich nre great rlepo;::ib:: of zinc ancl lead, the analysis 
,hO\\':" llrnt it C' ontnins onh- one-half a;; rnuch lead and one-eighth n~ n;ucl1 
zinc as the tenigenous blu e mud lnid clO\rn at grent distances from tlic 

1 ~ie1wnth:d, C. E .: "Zine and T.0ad Dr·po:;:its of the .J oplin Di~trid"; l ·.s. C ·ol. :-;uiT., Hu ll. GJG., p. / G. 
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land. It seems, therefore, necessary to conclude that the metals were 
tran ported in sol ution and not as integral parts of the silt. 

An answer to the question how the metals in so lution have become 
fixed in t he sediments has been suggested by A. H. Phi llips. 1 H e gives 
analyses of the tissues of various animal s found in the neighbourhood 
of Tortugas island , gulf of l\Icxico . Th e animals include, F asciola , Strom
bus, Limulus, Gorgonia, and certain Hol othuroidca. All of these how 
appreciable amounts of copper, iron, and manganese . All but the H olo
th uroidca show zin c. Lead 'rn found in traces only in t he Fasciolaria. 
The mud bottom aro und these coral islands sho1Yccl copper, zinc, iron, 
and manganese, whi ch indicates that the m etals become fixed 2 feet 
below the ocean fl oor . unio also contains copper and zinc. 

Th e common occ urrence of grains of galena and sphalcrite in fossils 
suggest that decaying organic matter may haYc caused prec ipi tation of 
zinc and lead from 9olu tion. 2 

EPIGENETI C DEPOSITS 

Th e epigenetic types, or those formed later than the rock in which 
the)· occur, include al l the primary deposits of zinc and lead of any 
com mercial importa nce. As a basis of cla s~ification the manner in "·hich 
the entrance into the coun try rock was gai ned m ay be used . ·w as there 
an original opening or ca,·ity fo r the m aterial or dicl it haYC to drirn 
out some of the rock material in order to make room for itf'clf? 

Of the first ty pe, that of cavity fillings, we may distinguish fiYC 
varieties of "·hich the fir;;t hrn arc especially important. They arc fissure 
vein~ , gash veins , stock\\'orks, saddlcrccfs, a nd brcccia fi llings . 

Fl::;S"CRE \"EI:\'S 

Fissure Ycins arc probably the commonest ty pe of zi nc and lead 
cl cpo;;ib occ urring in Canada . A;: exa mpl es ma.\· be mentioned the zinc 
lcad vei ns of central Gaspc, Quebec, the num erous calcitc-baritc-galcna 
,·eins of eastern Ontario, a nd the ga lcna-sph alc ri tc YCins of Slocan dis
trict, British Columbia. 

Fissure veins are commonly fault fi s~urcs . The fi ssures that dc,·cl
opccl in to the calcite veins of eastern Ontario and the faults in the 
P almozoic strata of Otta wa valley had undoubtedly the same origin. 
Th e st resses that produ rcd the fissures may be eith er tensional , com 
prcs:.::ional, or tors ional. Commonly bYo or more sets of fissures may be 
produced simultaneously. 

Veins usually pinch and swell; in many ca$CS t hey branch in to h·o 
parallel fissures or in to several of irregular course:::. Th e character of the 
coun try rock has much to do with determining the form a fi ssure takes. 
In strong rock s such as quartzite or massive lim es tone fr actm cs arc 
much more persisten t than in weak rock s like shale or schist. In intcr
banclcd strong and weak rock s, deformation cornmonl)r produces a series 
of cross fractures in the strong beds, whereas the weak beds take up the 

ipJijl\ips, A. H .: Am . ~\ ! in., March, 1D23, p. 53. 
' \ "an Tngcn, G.: Bull. Geol. Soc. Arn ., YOI. 20, p. 85 (1915). 
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movement without fracturing . Such cross fractures may be important 
loci of deposition of minerals . 

Veins bchan in the yer tica l plane much as they do in the horizontal 
plan e; in depth they may pinch and s1Yc ll; ::it a change of formation 
t hey may die out , branch, or enlarge. It is commonly ask ed to what 
dep th a vein may be expected to go . No certain ans\YCr can be gi ven, 
but a commonly applied rule is that dep th is eq ual to length. :i\Iuch of 
a vein, however, m ay have been rcmoYcd by erosion, so at best thi s rule 
can serve only as a general guide . 

Fissure Ycins arc no t eq ually minera lized throughout their length 
and depth. The ri cher , \\·orkablc parts a re te rm ed "shoo ts," the locations 
of which depend on a number of factors that in m any instances arc not 
full y und erstood . Wh ere a vein trave rses Pocks of different kinds, some 
particular rock variety may haYc been m or e inOucnt ial than others in 
precip itating mctalc: from sol u tion . In tersections of n in" arc in many cases 
fa,·ourable places for the location of shoots. 

For Canadian example of lead and zinc-bea ring ,·cins no better 
region can be ;::elected than Slocan distri ct, British Columbia. Thi s a rea, 
ly ing between K ootenay lake and Slocan lake, has been a great producer 
of sih·er and lead and in recent years t here has been a renewal of inte rest 
in the region as a silve r-l ead-zinc produce r. Th e coun t ry rocks arc a 
se ries of ;;:cclimcnts and Yolranics intruded by stock s and batholiths of 
gra ni te . Th e fi~surcs occ ur in the gran ite anci in the in t rud ed rocks, but 
arc much more abundant in the latter, particula r ! ~ · in the :\Icsozoic Sloca n 
series of ;::late., argi ll itc", quart zitcs, and limestones. Th e strike of the 
important n in s is northea;::t ncr oss the beddi ng plnnc;:; of the sedi ments. 
Ccrtnin proper ties ill ust rate the importance of cro~;; fractures in a st rong 
bed beh1·ecn wcnkcr trata. On the Lu cky .Jim , for in:::tancc , a bed of 
m as::: i\·c lim estone abo ut 60 feet thi ck lies between beds of wc nk shale. 
The \Y cak beds hnYc been very little fo:::u recl, but the limestone has been 
traver,.:ecl bY a se rie. of cross fractures \rhich scJTcd a::: chnnncls fo r t he 
mi ncralizing solu tions. Rcplacemen t an cl dcposi tio n n long thc:::c traver:'c 
fis ;; urcs lrns resulted in important ore-bodies . Th e Slocnn ve ins vn ry in 
widlh fro m na1T0\1· stringers up to 50 feet nnd in length up to ~ cnral 
thou,.:a ncl feel. Senrn l nins, rnch n::: t he Whi te1rntc r. the H c\Yitt. nncl 
the Slocan ~tar-Silvcr:::mith haYc been follo\1·cd to depths of over 1,000 
feet al ong their clip. Th ey pinch and s11·cll, ancl t hough commonly lcns
shapcd, arc u sual !~· narrow in comparison with t heir length and depth. 
The mineralogy of t he veins depends largely on the cli::: tnncc the :::ol utions 
have t rnnllccl . There nrc hrn types of ore;:: k no 1,·n respcctiYcly ns the 
"dry" and the " 11·ct-" Th e former occ m in vei n::: in the grani te or near 
granite conta ct;; . and arc :::i h·er ores com:isting of rnby siln r, grey copper, 
etc. , in a gnnguc of quartz . Th e " 11·ct" ores \YC rc dcpo::: itecl b~· solutions 
that travelled farther and hence \Yere of lo1Yer temperature. They con
sis t of a rgc ntifcro us galcnn nnd sphalc rifo m a ganguc of qu a rtz and 
sidcri te. 

GASH \"E f:\S 

Gash Yeins occupy ca ,·ities formed bY so lu tion. Th eY characteristic
ally occu r in lime:::tonc where joints have been irregul a rl y enl arged. :\Iany 
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of the dcpo,.:it;: arc of fair "·idth, but ;;oon play out \1·hcn follo1Yed along 
the slrikc or dip. Dcpo;;its of galena and ;;plrnlcrite form typica l ga~h 
Ycin,.:, and the mo,.:t importanL region ho lding thi,.: type o[ zinc and lend 
depo,.:it,.: i,; in the Yallcy of lhc ) l i;;;;i,;;;ippi. This broad zone i;.: underlain 
bY flat-l_1·ing limc,;tone ranging in age from Ordovician to )fo,,.:is,.: ippinn. 
The zinc and lead ore OC'cur,; in Arkan,;as, )li,;;;omi, Oklahoma, Ennsn~, 
II Ii noi,;. \ \"i:'con,;i n, and T O\rn. The dcpo"i ts reach cn,;t\rnl'(I a~ far 
as 11·c,;tcrn Yirginia and T cnne,:;:cc. Similar on'" on a rnrnll i'cale 
occur in Penns_1·h·ania and Xc11· York. The commonc,:t t_l'pc of occur
rence in lhi" field occur,.: in fr:1cturcs or joint-plane::: 11·hich ha1·c been 
en larged b,· ;;olution. Zone:=; of brccciation nre nbo commonly mineralized 
and fault plane,; 111orc rarcl_I". In p laces the mincralizntion fo llo11·s certain 
sedi111cntar_1" ho ri wn,.; nnd where Lhc :;trnta arc slightly cii,.:turbccl a tendency 
ha;; been ob,.;ernd fo r the minera li zation to occu r in p itching trough:;. The 
mincralog:-· of lhc,;c dcpo,.:its i,.: ;.;implc. The t\\·o principal minerals arc 
sphaleritc a nd gn lcnn. The forme r is ycl1011-, light bro11·n, or reel, conta ins 
little iron, but in mnll\· ca;;c;; C'admi 11 rn. As a rule the galena docs not 
cmT_I' ;.;ih·cr, a lthough in p lace,; it docs in small amounts . P_l'ritc i;; ahrn_1·s 
pre,:ent in greater or le,:" nmounl,:; there is nbo alll'a:-·s some marca,.:itc nnd 
in some (':1,;cs n liltlc chalropnitc . Xirkcl nnd cobalt arc corn111onl>· prc,:cnt 
in "mall amount,.:. The ganguc mineral of greatest importance i" dolomite: 
baritc ocrn rs in certain di,;frids; qua rtz i" not common but seC'onclary 
chert with bitumen i,; important in many cli::;tricts. Near the c;mfocc a 
scric,.; of ,;c<·ondn r_I' zinr and ]encl mineral;; occur, sulphates, carbonates, and 
silicate", or 11·hich the princ-ip:il ore-forming k inds arc smith"onitc, c;ilarninc, 
and anglc,.:itc. 

STOCK\\'Orrn:s 

A large numbe r of fi;;,; urc,.; follow ing man_\' direction,.: is spoken of a::; 
a "tock11·ork. This is not nn irnportnnt type of zinr or lend OC'cuncncc. 
It i,: more irnporL111t in connexion 1Yilh certain gold and tin clcpo,its. 

S.\DDLEHE:EFS 

During the folding of sedirnentnry strata, openings tend to form 
bcl11·ccn Lhe bed,.; on lhc ,;ummit;; of the nnti('linc;:; and if fil!ccl \1·ith Ycin 
mineral me called saddlcrrek Thc,:c form important somcc,.; of gold in 
Yicloria. Au,;tr:1lia. and in the Ciolcl-bcarinv ,:cric,; of Xorn Scolin. At 
Brokrn JT ill, Xc11· ;-;outh \\" ale,.:, n dcpo,;it of ,:ih·cr, lcacl, zinc ore hns been 
opened up 01·cr a length of 3 mile~. It lie" in a folded complex of schi;;ts 
of ~cclimcnlar:-· nnd igncou;; origin nnd its foot-1rnll follo11·s a fault zone. 
On the hanging :'iclc the ore bulge,: out forming large nrnsse,: that ~ccm to 
folltm the folded :'Chi,:t,:, gi1·ing ri,:c to :'rtdcllc- like bodies . They, h01Yc\'Cr, 
nrc probabl\' clue at lcn,:t pnrtl_\' to replacement. 

DREC'CIA FJLLIN"GS 

Brcccia C'on,.:i;.;t,; of angular frngmcnts of rock in a matrix of some 
cementing mate rial. ~ornc brcec ia;; are of ~edimcntary origin. but from 
the point of Yic11· of ore depo,:it" the importnnt t:-·pcs arc fault breccias, 
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\\·hich result from the shattering of rocks a long certain planes and the 
later deposition of Ycin material, commonly silica or r:ubonatc, which 
rcmcnts the angular fragments into a compact rork. I n the Ycin material 
Ya luablc ores ma,1r occur. l3rcccia fillings commonly accompany other Yaric
tics of cavit,1· filling:o. Fi:::surc veins and ga,;h Yeins haYc associated \Yith 
them, in very man,1· ca;;cs, mineralized brecciated zones. T he fissure Yeins 
of Slocan district, Brifoh Columbia, and the zinc-lead -_·cins of Gaspe arc 
common ly borde red b~- zones of brecciated rock mineralized \rith sulphides . 

l:.\lPHEG:\' ATIO:\S 

Impregnation,; arc clcpo~it~ formed by t he fi !ling of :-:mall opemngs or 
zones of weaknes::; in rorks. Th is cla;;;,:; of clcpo;;its includes a number of 
Yt1rictie:0. T he filling of ,-c;;icles in lava f1 01rs forms an amygdaloi chl Yariety 
11·hich i" more important in the ca"c of copper than of zinc or lead clcpo"it,.; . 
In Gaspc pcnin,-u la basic la,·a flm1·::J of DcYonian age locally contain ann-g
dulc;; of calc ite \Yith ga lena an d c,i,]citc, but not :;;o far as knom1, in suffi 
cient quantitic,.; to fo rm ores. 

Impregnations in shear zone:3 arc Yery m1me1·ou,.;. The>· cornmonl,1· 
occu r in scb i,.;lo,;c rocb. A rubbing mo\'Cment, bark and fo rth along a 
zone of 11·eakne,.;s, ba:o produced the zone along \rhich ~o l utions .-ub"c
quentlv tnt,·ellcd and drpo,.;itccl their mincrnl content. Some shear zone,; 
han 1rid t h,; of hundred:-; of feet. An excellent example is the zone in 
~l ocan di,.;tri et, Bri fod1 Columbia, on \Yliich the Ruth-Hope, Silnr,.;rnith 
t;locan ~tar, and R ichmond-Eureka p roperties arc located . It has been 
traced fo r o,·er a mi le and it;; width Yarics up to o\·cr 400 feet. On the 
Sih·er,-rnith it brnnr he- into tlrn zo ne,.; each ove r 200 feet wide . The zone 
trnn r;.: c;.: slate,.; and argi lli tc;.: of the Slocan ;.:c ries and conf'ist;; of sheared , 
shining black grnph itic rnatrrial. Tlic orc-,.;hoots arc lorntecl inegu lar1y in 
tlii- zone. T he ore mincrnl" nre galena and ~phale!' i t c with a gnnguc of 
quartz and spathi c iron. 

Impregnations nm,- take plare in lenticu lar c;pac·e;.: in metamorphic 
rock;; produced \1· ii en the rnetarnorplii,;111 took place, or in pore,; in rock;: , 
or in openings produ ced \1·hcn a li mestone is clolornitizecl . These, lio1Yc\·c r, 
clo not produce impo rtant deposit::; of zin c or lead. Dolornitization ea,·it ics 
arc "omctimes important in allmring ;.:o lu t ions to h«n-c r,-c and replace rock. 
Sume of tlie galena -,;phnlerite c!epo.-it;: of th e A"pen, Colorado . region arc 
cl ue to tl1 i" method of formatio n. 

C.\ \' le DEPOSITS 

A t,·pe of ore depo"it" of minor importance lt1 ,;01nc region;; occm" a,
a lining of C<FC". In J oplin region and in the ~tate;;: of Imm and \\ ' i;:con5in, 
tbi,; t,1·pe j,; encountered. l n plarcs stalactite5 and ::Jtnlagmites of ore occur 
in the c:n·c". 

HfJPL.-\CE:.\CE:\TS 

Replacement deposits of both lead and zinc arc extreme]~- important. 
In t his type no open space CYer existed other than 1rns nccc,;snry to pe rmit 
access of the mineralizing solutions. The ore-bodies grew by the gradual 

f.6752- 3 
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repln,rement of thr rocks by t he new material. This process is k nmYn 
under a variety of names besides replacement, substitution , mcta,.:omati:::m, 
metasomatic interchange, etc. 

Replacement deposits display a great variety of forms. In general, 
however , t hey arc linear , with t heir thickness small as compa red with their 
length and depth. There is commonly a r elationsh ip between t he fo rm the 
replacement takes and t he channels of access for the solutions. The channel 
may be a shear zone and a simple lens may result; the channel nrn~· be n, 
single fi ssu re or a seri es of parallel or in tersecti ng fissmcs, and r eplacement 
along such channels will natura lly affo rd, in t he main , bodies related in 
form to that of the original channels. 'iVhcrc the channels cross rocks of 
different types there will be sclcctiYc replacement, some beds being more 
easily attack ed than others. Th ere may be an a brupt change from ore to 
unmincralizcd count ry rock or t he boundary between the l\rn may be Ycry 
indefinite. 

The sizes of r eplacemen t bodi es vary grea tl y . Th ey may con;;i;.;t of 
small mineralized zones bordering filled rock c:wit ics or they may be of 
any size up to huge ma;;:scs equalling or exceeding in size a ll other types 
of ore deposits. The Sullin m pynhotitc-pyritc-sphalcritc-galcna dcpo;;its, 
Brifoh Col umbia, haYc a length of over 6.000 feet on the main ]eye[, a 
width nbo\·c t hi s lcYcl of over ] ,700 feet, and a t hick ness up to 272 feet. 
Th e Flin Flon Jen~ of northern ::-Ianitoba , con~i,ti n g of iron, copper, and 
zinc ~ulphidcs, has a length on Lhe surface of 2,593 feet, a greatest 
\Y id th of 400 feet \\·h ich , hmYC\'cr, include,.: f'O rn c bands of unmin crali zcd 
rock and extend ;; to a dcplh of o\·er 900 feet. The H cnricttc-\ \"olftone 
R.A .::-1. ;;hoot at L cadYill c has a maximum length of 3,500 feet, a maxi 
mum \Y id th of 1,600 feet, and a grcatc;;t thick nc,.:s of 200 feet. \Yhcrc 
replacement;; of mns:-;i\'c lim estone:-; take place, the clcpo:-;its a rc apt to 
attain great size mr ing to the faci li ty 11·it11 which th is process goes on in 
this easily solubl e rock. Th ough lim estones arc the most ca,;:ily rep laced 
rock'. it i::: not true th:it the largest masses or cnn the greatest num
ber of ma,.:"c~ occur in limestone . T he SulliYan ma.:;s occur::; in quartzite 
and t he Flin Flon in ,.: hca rccl grccnstonc. In fact t here arc fc\1· minerals that 
a rc not ;; usccptiblc to replacement. Of t he scdimcn ta r>' rocks limc:-;tonc is 
the most easily repl aced , quartzite fai rly ca~i l y, and rocks high in a lumin a 
least easily. I gneous rocks a rc readily replaced. Probab ly the mo::;t 
resistant rock is sha le. 

R eplacement dcpo~ i t~ may be recognized by a number of features, not 
all necessarily obscn'ablc in any one deposit. One of the commonest fea 
tures is the p rese rvation of rock structu res sur h a.:; bcclcling, crossbcdcling, 
fossils or clolomitization rh ombs in t he case of sed iment:;, and phcnocr>·st 
and Ycsic ular structure in the case of igneous rocks . I nduced rock struc
tures such as joinb;;, faults, breccias, folds, or se hi ,.:tosity may al;;o be pre
served. If \Y ithin a mass of ore t here are masses of unrcplaccd rocks, 
commonly called " horses'', and i f these a rc co mpl etely su rrounded b~, ore 
and still lrnvc t heir origi nal structu re, i .e., if t he "trike and t he clip of their 
bedding co rrespond to t hat of t he adjacent u nrnincralizecl country rock, the 
replacement origin ca nnot be doubted. 
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The prc;;cncc of cornplctcl>· or partly faceted crystal" in rock masses is 
another criterion of replacement that may be employed. Along the edges of 
ore masses due to rcplnrerncnt where the tran::;ition from ore to co1rnti»· 
rock is gradua l, crystals a rc commonly found that have all their faces 
developed, unlike crystals that formed in cavities and mmt h:we been 
attached either to the 'rail s or to some earlier formed crystal and hence 
could not han their faces completely dcvclopccl. Crystafs cutling acros:-: 
fossil;:;, acrn:::s grnins of quartz in sandstone, or across lamin ~c of f'hale a;:r 
evidence of rcplflccmcnt. In igncow3 rocks th is type of cYidcncc c:ln be 
used , ho1reYCr, only where the crystals could not be original minerals of 
the rock. For example, a complete crystal ol' magnetite in an igncou::; rock 
is likely to be an original ron;;titucnt of the rock rather than of ::-cr-ondary 
ongm. 

Replacement take~ place by the introduct ion of material in solu
tion. Jt may be in ~olution in wrfacc 1rntcrs, which reached it from the 
upper part of a deposit, and carried it clown through cracks and fosurcs. 
These solutions arc at low tcmpcr:tture and pressure and arc respon:::ible 
for much f'econdary sulphide-enrichment and replacement by secondary 
oxides. The material may be in solution in sca1rntcr or 11·ater of lakes 
and stream s and may replace rnlublc carbonates accumulating on the 
bottom of the 1rnter ba:::in or channel. The Clinton iron ores arc con
sidered by some authors to have originated in this 1rny. 

The greater number of replacement deposits were, ho11·cwr, pro
duced by heated solutions ginn off by cooling, igneous masses . Though 
probably highly heated and under con,idcrable pressu re, they ncnrthclc"E 
usually operated at temperatures and pressures too low to produce con
tact metamorphi sm. The Stirling zinc deposit of Cape Breton , the cop
per-zinc deposit of the Rouyn field, Quebc·c, the :Manely and Flin Flon 
ore-·boclics of ::-Ianitoba. and the Sullivan of Briti sh Columbia arc 
examples of this type of deposit. 

The replacing material may be carried by water at temperatures and 
pressures aboYc the critical point and hence in a Yaporous condition. 
Such solution s have their somcc in molten magma s am! operate on heated 
rock ma ssc,; in the neighbourhood of the intrusive. The replacing action, 
11·herc the attac hed rock is limestone, may be suppl emented bY intense 
contact metamorphism. · 

COXTACT ::\IET.DJOHPJJIC 

Contact metamorphic deposits form a very imporh.nt varictY. They 
arc less important in the case of zinc and lead than in that of copper. 
The» arc clue to actions accomp:tnying the intrnstion of igneous rocks 
and their characters arc innucnccd by the nature of the rock that is in
lruclecl . Ariel or interm ediate Yarieties of the intrmiYcs produce the 
greatest effects 011·ing to the relatively large amount of volatile material 
1d1irh they contain. These Ynrictics include granite, diorite, quartz 
clioritc, rnonzonitc , and ciunr tz monzonite. Of these, the monzonitcs and 
quartz monzonites arc the most common producers of contact m etamor
ph ism, with the cliorite;;; nnd qurrrtz clioritc,.; next and the /):ranite,.; la"t. 
Of the intruded rock" that arc most f;Usceptible, limestone,.; and calc:tre011 ,, 

f'cclimcnt:-: arc mo"t import:1n t for the clcYclopmcnt of ore clcpo:0it,-. :-:land-
86752- 3; 
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~tone,.: arc changed into qunrtzitc~ at igneous contact:; and argillac cou~ 
rock,.: arc comrnoni>· cotffcrtcd into dcn~c, hard hornfel:-, containing bi ot ilt', 
anda lu:::itc, :::taurnlitc, srapolitc, ga rnet , and fe ldspar. These rock,.: , ho11·
c1·cr, rarely produce ore,.:. 

Th e fo rm ;: that contact mctamorph i·c orc-bocli c~ take arc very irregular. 
They arc almost ahrny~ bunchy, but in many ca;;;cs there is a tendency 
to form rudely tabular bodies lying about par:tllcl to the contact of the 
intru~ivc. In lirnc,.:tonc they commonly occur immediately at the contact, 
from 11·hirh they do not often extend more than JOO feet. Examples, such 
as in the ::\Iagdalcna mine~ in X cll' ::\ Iexico. are kno1rn, ho11·cvcr, "·here 
dcpo:::it" reach out along certain bed::: for a distance of 2,000 feet or more, 
hut thc"c a rc decidedly exceptional. In mo"t ca:'c::: the ore-bodic" are "mall, 
but orca:::ion:tll)· thc.1· contain millions of terns of ore. In this type of 
dcpo~it. it is Yer:' nccc,.::'ar>· to be ron,.c1Tativc in c:::tinrntion of tonnage, 
and cxrloration 1rork ~hould be concentrated on the ncighbomhoocl of the 
intn1,.i1·c rontart. 

The rninernlogy of contact dcpo;:il" i::: 1·ery clrnracteri~tic. Ores of the 
ropper group arc 1nnrkecl b>· the n~"ociation of magnetite, :'pcrtilar hema
titc, pyrite , chalc·opyrite, bornilc, c-lrnlcocite, mol>·bdcnilc, and pyrrhotite. 
Zinc-lend contnet depo,.its con:::i~t of ,.:phalerilc, galena, and in ;;;ome ca;;c::; 
jamc,.onite, in mnn1· case" 1rith small quantitic~ of magnetite. Irnn deposit,.: 
arc made up of magnetit e. 11·ith ,.:mall ::unount" of spcculnritc. P>·ritc, clrnl
rop_nitc. bornite, c·halcorilc, and py1Thotite. Th e ga nguc mineral::; in all 
these t_1·pc::: arc eq ually charnctcri:'tic. Th cY consi:::t of lime ~il icates wch 
a::: garnet. either gro,.,.tJlaritc or and raclitc, ye,.:m·ianitc, pyroxene, cpidotc, 
~pine!, 1rn!la,.tonile. iil·aite, zoi,.ile, actinolitc. ::\ lurh of the lllaterinl 
.required for the fo rma tion of tl1 c:'c limc-:=:ilicntc mineral;:; cam e frnm the 
magllla and the ore,.: 11·crc enti re !>· "uppliccl by it. The abscnrc of certain 
rnincral" "uch a" ,;iderite, dolomite, and :=:erici tc j,. nlmo:=:t as "triking a 
feature of contact dcpo:=:its n~ the prc:-cncc of the lime-silicate:=:. Other 
fcatme:=:, :'Urh a,; the intcrn·eaYing of contact and ore minerab and the 
fading out of the dcpo:-;it into the unaltered rock, arc tYpical. 

A number of zinr-l cacl dcpo,;it:=: in Canada han~ thi" origin . Th e 
1110,.t in1port;111t in :'outhern Canada i~ the T ct 1 eault mine 1w:1r Xotre-Dallle
dc~- . .\n g<·"· Portneuf count1·. C2uebec. Here a band of lin1e,.tone nm1· nltncd 
large!)· lo ;-;cconc1:1r1· ;:ilirnle min eral is intcrbcddcd 1rith sedi menta ry 
gnci,;::;_ Th e rock :-eric,.: lie,; bct11·een tlrn hatholithir ma,; :-;c,.: of granite and 
on the propcrt1· ibelf i:=: rut by pcgmntitc d_1·ke;:. The limc,;tonc band ha,; 
been hrgel>· alte red to acti nol itc and pyroxene, but m;inY ot·hcr lime-sili
cate rn inernls "urh a:=: epidote, garnet, 11·il so ni le, etc., arc present. Th e ore 
con,.i:=:t:=: of ;:phalcritc 11·itl1 :'Ubordinatc amounts of ga lena conccntrntccl in 
ma:=::=:c" along lhe foot -1rn ll side of the adinolitc band. Similar occurr
ence" in band:=: of Urc1willc lilllc:-tonc :ire found near Hcnfre1r, Ontario , and 
:tt Long Lake. Ontario. 

:\. lypical contact rn ehmorphic 7,tnC clcpo,.it occur:-< near Lund on the 
Bri ti:-<h Columbia coa:'t about 8 mi le;; north of Po11·cll riYcr . The rock~ 
arc lime,.toncs nnd Yo!rnnir:=: of probable Jurn ~" i c age, in trndccl by granite 
of the Coa~t H:1n gc hntholilh . T he depo~it~ OC'c ur near the co ntac t of the 
limesto ne and the grnn itc. The li lll estonc at the contact ha;: been altered 
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to n ,.;ilicntc rork consi5ting of µ;arnct nnd cpirlotc. Tl1c chief ore mineral 
i.' light :,cJl011· ,.;plrnleritc. Accessory mi ne ra ls include magnetite, 11·hich in 
plncc5 occ ur :< in considerable rna~;::cs, pyrrhotitc, chalcop,1· ri te, and bornitc. 
The ore dcposit5 arc irregular and bunch,1-. Certain lnmprophyrc dykes 
of po.-t-rninernl ngc cu-t both the gran ite nnd the ore zone. 

:-<ECOXD.-IRY DEl'l),.;JT,.; 

Sccondar,1' zinc and lead dcpo;;its, or tlio="e fo rmed from primnry ores 
b,1· the nction of ~mface ,.;olutions, a rc much l e~,; important tha n the primary 
type,;. In clcpo~ib that contn in ;.;p lrn lerit c and galcnn but no pHitc, oxid a
t ion proceed,; sl0\1·ly, galcn1' chnnging to anglc ,; itc 1tncl ccrn,;,;itc rrnd zinc 
blcnclc to crrlaminc rrnd srn ith ,.;onitc. \\'here small rnnounb; of pYrite m e 
present change::< take place much more rapidlY. P yrite rcadil,1· prrrt,.; 11· itl1 
a part of it;; sulphur to form, 11·ith oxygen and water, ,;ulphuric :ccid. and 
ferrous sulphate. Th e latter is \'Cl',\- umtab lc ancl oxid izc:o; rcadil ,1· to fe rric 
sulplrntc. Th e fo llo11·ing a rc important reactions: 

fi'C'S:!+30 + Tf:!O F ('S + H:!S04 
F C'S+ IU-iU.1 FC':-i01 + H"S 
F <' :-::!+20 ...;..2I-Ie:-: - l"c :-:+2H "\)+ 3:-: 
f:l+30+ H:!O H:!so, 
2F<'S0 1+ O+ H:!SO., fr"(:->0 .1h + l-I:!O 
l'bS + Fe:! (S04)s Pl,S04 +2FcS0.1 + S 
ZnS + Fe' :! (:-l0.1 l:i ZnS04 +2Ff'S0.1 + S 

Hcact ion,; 1rith the 1rnll-rock in the oxidized zone \1·ill te nd to precipi
tate the material from solution . Again~t limc,;tonc 1rnll;; the 7. in c 11·il l form 
a:; the carbonntc, ~mith,;onitc, 11·Jicrca;; ;tgainst silicate 1rnll, ca lamine 11·i ll 
tend to be produced. Limestone 1ndl~ 1rill precipitate the lead as ccn1~,.;itc, 
ll'hcrca~ silicate 1rnlls 11· ill tend to produce anglcsitc. 

Rcconda n · mineral,; haYc brcn mined rr~ ore;; at t he P aracli;;e mine in 
\\'indern1crc <ii,.,tr ict , Briti;;h Columbi a . ancl at tl1 e H.B. and the Emerald in 
Sheep Creek clistrict , ~elson mining cliYision. Th e ore at the Paradi~c i::; 
highly oxidized and con,i,.;b mainly of lead rnrbo natc . In place,; it contain~ 
some re,.; iclu a l fragmcnb of gale nn and locally ~ome 'phalc ri te nnd pyrite arc 
rrlso present with the galena . The ~cco ncl ar_I' ore is commonly ;::poken of a,; 
sand carbonate,;. Th e ore occms in i;:;o latcd pockcb or lcn;::es in bcddrd 
Ycins and in fisrn res in a shattered lirnc,;tonc zone. ::\Iost of t he secondary 
ore ha ,; been a lrea dy mined a nd fu tm c 11·ork 11·i ll be on shoot;; of primal'~' 
sphaleri tc a nd ga lena. At the H.13. the ores rr rc chicfl,1· seconda ry zin c 
mineral,; , 11·hercn:; at the Emerald, lead ore is of chief irnportanre. 

PL,\CEHS 

l\Icchanical di,;intcgration of ore deposits a l1011·,.; of their being carried to 
st ream beck If they can resist chemical nttnck by sm facc \rntc rs and rr rc 
hcnYicr than the rweragc detrita l material , they may be conrenrrated by the 
action of the rnnning 11·atcr, and placer deposit,; rna_I' resu lt. In the ca~c of 
zinc and lead, only the latter can form deposits of t his kind , sphalcrite being 
too rcndih- attacked and zinc salts too so lubl e for zinc rn inernls to acc umu
lntc in t l~is 1rny. Galena, h01rel'Cr, is n111 ch more rc,;ista nt to chemical 
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attack. Large block" arc comrnonh· found in float, in many caf:CS "·ith 
caviti c;; from whieh the . ph alc ritc, whi ch was originally prcRcnt, has been 
leached. The high ~pcciflc gr:w it .v of galena alf:o renders it po~siblc to 
accumu late in placer:-:. 

GEOLOGY OF CA.XADA \\TfII REFEREXC'E TO ZIXC AXD LEAD 
DEPOSITS 

GEXERAL 

Canada fall,; naturally into six major geological di,·iRion;:;: (l) the 
Appalachian and Acadinn region, comprising the Maritime ProYinces and 
most of that part of the proYince of Quebec l)·ing soulh of St. Lawrence 
riYer; (2) the St. Lawrence region; (3) the Canad ian Shield, the large 
V-slrnped area conri ng nearly 2,000,000 Sf{uare mi le;; a round Hu cl son baY 
and unclcrhin by .Prccarnbrinn rocks; (4) the Arctir mchipebgo and Hudson 
Bay lowlancl, the lnttcr und erlain by ftnt-lying Paln:ozoic strata; (5) the 
Interior Plains region of ::\Ianiloba, Saskatchewan, and Alberta, \Yhich 
stretrhes north dom1 i\!Iackcnzie valley to the Arctic ocean; and (6) the 
Cordillernn region of British Columb in and the Yukon, con;:;isting of moun
tninou:-< countr.v underlain largely by disturbed strata . A fullrr nccount of 
lhc,-r natural prO\·inccs is giYen in report No. l of this scrie,.:, "The GeolO!!;). 
and Economic .:\Iinern];; of Canada". The types of zinc and lead ores that 
occm in the:-:c d ifferent geo logiral pro,·ince;; pre,.:ent a con,-idcrnblc Yariety 
and nrc rel:1trd to ;:;e\Tr;1J rnetallogenetic epoch;:;. 

APL'.\i. .\Clll.\X AXD AC.·\DIAX RE:GIO~ 

The Appalachian ancl AC'aclian region co\'e rs 84,000 ~ciuarc miles and 
rnrludes the prO\·inC'es of Nov[! RC'otin, New Brun,,wick, Prince Edward 
I~lnncl, and that part of Quebec !Ying south of St. Lawrence ri,·cr and ca!"t 
of a line running from Quebec city Routh to lake C'hamplnin. The Appa
lachian portion is a continuation of the great Appalachian ::\fountain 
sy~tem, \Yhich extend" from near the gulf of ::\Jexiro to the extremity of 
(; ·1~pe peni1Ftila, a di,bnre of 1 .700 mile;:;. The boundar>· bcbrecn it and 
the Acadian region i;:; Rcsligourhc river and Chaleur ba)·. 

The Appalachian region in general is a mountainous cmmttT Routh 
uf Xew York it co n tain~ brn parnllcl rangcf:, the Allee;heny;; and the Appn
Jachian!', but in northern -:\'cw York, the New Engla nd :::talc><. n11d in Canndn 
lhc s>·o-;tcrn is Jes;:; regular. Green mountain1=:, Vermont, \Yhi tc mountain!'. 
Xcw IIampshirc, n.ncl Xotrc Dnrnc mountnins, southern Quebec, arc all 
part;; of this sy:-<tcm. Xotrc Dame mountains form three roughly pantllcl 
ridge;:; \rith isolated hills !'Cparatcd from each other by deep Yall e""· The 
general trend is northeast and t he elcvntio ns reach as high as 3,100 feet. 
Soutlmc~t of Quebec cit>· the country is lo11·er, but in Ca:-:pc pcnin:-:ula it 
again rises and n belt of flat-topped cou ntr>· reaching elcYations of from 
3,000 to 4,200 feet extends clown t he middle of the peninrnla. This high 
country i:;: cornmonh- kno\\·n as Rhickshock rnountnins. 

Tl1e Acaclian re.gion i;:; nl;-;o one of ridges, platcnux, and valle>·o:. The 
nortlrn·estern part of Nrw Brurnm·ick is a plateau in \rhich the va ll ey of 
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St. John ri\·cr is dccpl>· entrenched. The central part of the province is 
more rugged with ridges and hill s rising to elevations of over 2,000 feet. 
The southcastcm part of the c:arne province, except a long the bay of Funcly, 
and all of Prince Edward blnncl is a ]my]and which nowhere rises more 
than 600 feet abon the ;.:ea. This is bordered in the southern part of New 
Brun s\Yick b>· a region of flat-topped ridges bordering the bay of Funcly 
and rising to clcYation,; of 1,000 feet. Xova Scotia is an upland \Yith a 
general clcYation along its northca,;t trending axis of about 1,000 feet. On 
the southea:<t it drops gradtrnl I>· to the ocean; on Ll1c northwcst the descent 
is more abrupt to a lmYland region suJTounding Cobcquicl hills and extend
ing into ::-Jew Brn1i,;\1·ick . Th e c:outhcrn extension of thiR 1011·land is the 
narrow Annapolis-Cormrnllis ntllcy. Cape Breton I sland i,; an uplanrl 
cliYicled b>· Yallcys inlo a ;.;cries of if;olatccl, flat-topped ridge,; ~rnd plateaux 
\d1ich in lhc north reach clcnilions of 1,500 feet. 

Th e rock formations of the Appalachit.111 and Acadian prm·incc are 
largely of Pal::eozoic age. Both older and younger rocks occur, hO\YCver, 
locall>·· A belt of P rccambrian extends along the bay of Fundy in the 
pro,·ince of Xc\\. Brun~\\·ick, and the island of Cape Breton is largely 
unclcrbin by rocks thal arc considered of that age. The Gold-hearing 
series of Xorn Scotia, con:'i;;ting of a thick series of quartzitcs and slates 
extending along the sou lhca::<t border of the province, is usually con:"iclercd 
late Prccambl'ian . It i,: cxtensi,·cl:; intruded by Devonian granite. 

::\Ica:'urc;:; of Cambrian and Ordovician age form a belt along St. 
Lmncncc ri\·cl'. They arc made up largely of Jimc"tonc:; and shales that 
h:t\·e been clc,:cribcd under the tcl'm Quebec group. In Gaspc peninsula 
they al'e accompanied by Yolcanics with intcrbecldcd cb~tic sediments. The 
rocks of the Quebec group \1-cre deformed and intruded by peridotitc intru
sions in llic Ordo\·ician, a mclallogcnctic epoch respou"iblc for lhe asbestos 
and chromite dcpo;;its of tl1e region. 

South of the band of Ordovician strata in Gaspc is a great thid:ness 
of ~cdi1ncnl" ranging in ngc from Silurian lo ::\liddlc D cYonian; in northwc:'t
crn Xc1v Bnrn"11·ick i" a \\·idc al'ca occupied by similar rock8. In places 
tlie"c forn1ation,; ovcl'lap the rocks of lhc Quebec group and in other local
itic;; they han been thru"t o\·cr them. The axial planes of the folded 
Silurian :rnd l) ernnian rock:' trend in a nortlica"t direction, but to1rnl'ds the 
ca,..tcrn end of Gaspc penin"ula they ""·ing to the C<l:'t. In place" they lie in 
grcal open fold;:;, but onr much of the region the folding is clo;:;cr 1vith the 
bed;:; loc:1ll>· crumpled ancl lhru"t-faultrd. A;:;sociatcd \Yith these rock" in 
:\cw Brnn:'\l'iC'k arc OrdoYician strata and igncou" rocks, both Yolcanic and 
intrusive. 

The main pcl'iod of folding and of igneous in trusion of the Appalachian 
and Acadian region, and as a result the chief rnctallogcnetic epoch, was the 
middle D ernnian. C ranitc;:; of this age occur in Quebec, Xc\\' Bruns
\Yick. :111d X m·a Scotia. The centre of Ci:1;:;pc peninsula i,: occupied 
by a batholilh of granite with outlying masiscs and dykes of sycnite and 
porphyry. It i;:; these in trn sions that arc responsible for the fol'rnation of 
t he zinc-lead clcposi tc: on the hc:id 11·atcrs of Cascapcdia river . In N ew 
Brnn"\\·ick granite "tocb and batholith::: outcrop along brn zone". One 
begins in the so u th1\·c~lcrn part of the prm·incc and run~ in a northcastcrly 
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direction to1nucb Chalcur bay; the second extend:=: ca:'ltc rly rough!:; paral 
leling the Im>· of Fund>·· The metalliferous dcpo"it" t lint ha1·c been located 
in the proYince arc large!>" confi ned to these zonef' and it is along the bord
ers of these intru,ivc nrnsscs that pro,·pccting mi ght be expected to >·icld 
the best rc"ult:=: . :.\Iuch of this coun tr» i:=:. ho1YcYcr, thick!>· 1rnoclccl and 
covered 1Yith a hca1·y 01·crbu rclcn that renders pro:::pccti ng difficult. Cer
tain occurrences, ho1Ycvcr, ;; uggc"t that clcpo"i,ts of commercial Yaluc may 
some clay be developed. ::\car \Yood:=:toek a showin g of galena ha:=: been 
opened up at the D omi ni on No. 1 propcrt>·, and in Albert count>· zinc and 
lead clcpo:=:ib haYc been found at the Lum i'dcn nea r Albert and on Tcahan's 
JJro"pcct near X cw Ireland. 

The D c1·onian grani te batl1olith:-: of -:\on1 Sf'ot ia ha1·c a lrc1lll>· been 
mentioned. The Stirling zin c deposit in C'apc Breton i;;lancl is a replace
ment related to an intn1,i1·c of that age, and other minor occurrences h~wc 
been reported. 

Th e great !01Yl and area in the c;o uthca , te rn part of Kc1Y B n ms1Yick 
ancl on Prince Elhrnrd bland is underlain by rock::: of Carboni fcrouE age 
and sim ilar ~trata exte nd along the northern part of -:\ova Scotia. T hci'c 
scclirncnts, 1rliich for the most part arc fl nt-ly ing, are t he somcc of coal, 
gyp~u m , ancl salt, but being >·oungcr than the batl10lilhic intru:=:iYC" arr less 
like!» prospecting field:=: for mctnllifcrouc; dcpnsits than the olde r form::i 
t ion" . I n Xo1·a Scotia a nan o11· strip of T riai:i"ic ;;and~to n e and Yo lcnn ic,.; 
fo rm :=: the >·0 1111 gc~t rock fornrntion of the region. 

s·r . ];.\\l'JU::scc HEGIO~ 

Tb c t)l. La11Tencc region i,.: ::i !01r!anc1 extending fro m the cit:,· of Que
bec 11·cFhrnrc1 to lake Huron. Tt is made up of three divi,ions. Tbc first 
strctchc::: 11·c:::hrnrd up Ottmrn R iver Yalle>· to about 50 miles aboYe the 
r itY of Ott::i11·a. Bclo1r :.\Ion treal it,.: :weragc clc1·:1tion, except fo r eight 
hilk composed of intrusin rock:=:, i;; about 100 feet. Th e second di,·ision 
extends from E:ing:=:ton 11·cst11·ard to the Xiagara c~carpment and rises 
gent!>· from 246 feet at lake Ont::irio to an elcrntion of 850 feet. 'The third 
extends from the Niagara escarpment 11· cs~1rn rcl , occupyi ng the country 
bchrccn lakes Huron ::i nd Eric. and rc:1ching a maximum elerntion of J .700 
f ect. 

Th e undcrl>·i ng rocks of thi::; region arc sediments . for the most part 
liltlc d i ~turbcd, 11·hi·ch range in age from Cambrian to D evonian. The Cam
brian con-'i"ts of the Pot~dam sandstone; the Ordm·ician , ::)i!urian, ancl 
D cqrnian co n :::i~t largel.1· of limc,.:tone,.; and shale,.:. Th e only intru,-iYc 
rork,; a rc t he igneous ma::::=.:c,.; forming the :.\Jontcrrgian hilk T hc:-;c arc 
eight in number, of 11·hich six occur along an ca~t and 11·e:-t line :::trctching 
cashrn rcl fro m ~Ion trea l. Th cf'c hi!!" haYC centres compo,.:cd of intru sive 
rock and flanks of altered and ha rd ened sediment;;. 'The intrmiYcs con 
:::i:-:t of Yarious alkali type~ such a~ nephelinc ~~·cnite,.:, esscxitcs, etc . 

1n easte rn Ontario occm a la rge number of galena-bearing Ycin;:: . A 
la rge majority cut Prccambrian rock,.: in the region lying bcb·ccn the first 
a11d "econd di1·i"ion,.: of the :-' t. L a11-re1wc lo11·lnnd pro1·ince. ;-\e1·ernl, ho11· 
cvcr, in thei r upper parts tranr:=:c Ord m·ician limestone , rnnking it apparent 
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that all the Ycin:-' arc of po;:t-Orclo,·ician age and belong \\·ith the St. 
Lmnenre region rather than \\·ith t he Ca nadian :-lhield. 

The origi n of thc"e galena Yci ns is n problem of intcrc;:t. T hey occupy 
fnult JJ~,.;urc" and have sharp, clean-cut 1rnlk often "ho11·ing :'!irkcnsiding. 
The ganguc is largely calcite, but baritr i~ commonh- prc;:ent and locally 
fluorite and :'clen ite. The ore is galena ll"ith locally a little :<phalcritc. 
The galena is either non-argcntifcrou;: or contains but 1011· Yalucs in silver . 
The mineralogy "uggc"ts a 1011· temperature origin, and hrn rnurccs have 
been sugges ted. Th e fir~t theory is tlrnt the nins \\"ere fo rm ed by surface 
"olution,.; ll"Orking a long fau lt fis~ures, and thnt thcc:c ~olut i on,.; dc ri ,·cd their 
material from the lime,;tonc bed;-; 11·hich they had been trnnr:' ing. The lm1· 
temperature character of thr minerals and the lo\\· ~ih·c r content of the 
galena a rc fcntm es in fayou r of th is hypoth c" i'"'. The sero nd thco r.Y of origin 
is that the "olution:< had their :<ourre in ;:omc in trn"i1·c ma""· Thcr<' arc no 
post-Ord ovic ian intrusiYes nearer than mount R oyal nt J\Iontrcal, but it is 
possible that an intru"i,·c ma;:~ or masR·c;: ~im i lar to the types occurring in 
the :.Iontcrcgian hills, underlie portion;: of eastern Ontario nncl supplied 
solutions for the fo rmation of veins along ce rtain fault lines. The presence 
of fluorite in some of t,Jic Ycin~ is in fayo ur of U1 i:< interpretatio n. 

The mo"t import:111t of thc:'C drpo~it" i~ the J(i ngclon nin nt Galetta 
from 1Y hirh a "tcad,· production of lead i,; maintnincd. The Frnntcnac 
vein at P erth R oad nc:l!' King"ton iR another "trnng nin \Yhich has been 
mined for lead . T he Ha1ma:-· at Carleton P ince, the H ollandia nc:ir Ban
nockburn. nnd many other" ha,·c al:<o been clcYClopcd fo r lead. 

C.\:'\ ADL\:'\ fi ll l ELD 

Th e Canadian Shield i~ a grcal Y-"liapcd area :'l!l'l'Ollnding Hu d,on 
ba-)·. It" a rea i ~ 1,825,000 ,;quarc mi les, or onr one-half that of the \\·ho le of 
Canada. It i:' a pla tea u- like region ,;c]do rn ri,ing more than 1,500 or 2,000 
feet abon the :'Ca except in eastern Quebec and Labrador 1Yhcrc e!c,·a
tion;: of onr 5.000 feet arc reach ed. It" mo"t chnrnrtcri:-:tic fc<"tturc i::: it::: 
loll" relief. :-\landing nn:-·11·hc re on an elevation an c1·cn sky-line meet" the 
CYC in cnry direction. I n detail. ho11·c1·cr, the regio n ha;; a Ycry irregular 
topogrnph>· , con,;i~ting of lm1·, hummorky hill~ and ridge,; "cparntcd b:-· 
cleprc:-::'iOn:' \\·hirh arc common!:-· occ upied b)' la ke' or rnu"k eg:'. T he 
numcrou:< bkc" thnt conr the region form the :::crone! mo" t characteristic 
topographical featu re. T he:-· arc of a ll ~hapc" and :'izc;; and arc rornmonh· 
marked bY many i,;lanc!:'. The rin' rs nre fl:' a rule mere ;;uccc;;:<ion::; of 
lake expn;1,ion" 'ro nnccted by rcachc;; in \\·h ich rapic!:' :\!lei 1rntcrfall;: arr 
nurncrou,;. 

T he rock" of the Can:idian Shield arc mnin lY o[ Precarnbr ian age, 
forming a continental ma"" \Yhi«h in Prrc-arnbrian· time;; extcnclccl in al l 
direction" bernnd the pre~cnt limit,:: of the Shield. During the "uccecding 
P ala'ozoic and :\lc~ozoic c1· a;; . it 11·a" m:tny ti111e;; at least parth· ftooclccl by 
:::ea;; thnt ad1·nnrcd onr it and late r retreated . The ;;ccliment;; that ncru 
rnulatccl in tl1e:'c c:cas 11-c re largch· :'11·cpt aim:-- b:-· Inter cro,::ion . 

~inre the beginning of thr Cambri an, the Shield ha~ been a "table rn a~:-:, 
\\·h ich ha;: been unaffected by folding or mountain-building monmcnts. 
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Precambrian hi,.; tor~·. on the other hand, was very complex, including 
period;: of \·olcanim1, sed imentation , folding, mountain-building, and 
igneous intrusion, and long periods of quiescence in n·hich erosion \YaS the 
acti\'C procc;:;:. Prccambrian time can conveniently be divided into two 
m ajor diYi;:ions n·hi ch may be termed early and late Precam bri an. E arly 
Prcca rnbrian in t urn falls into hrn diYisions, in the earlier of which Yolcan
ism took place on a tremendous sca le and lavas, usuall y referred to as 
K cc1rntin , accumu lated over n·idc a reas in thicknesRes measured in thou
Rancls of feet. \Yith the lavas arc locally associated sediments in many 
cases altered to m ica schists . In eastern Ontario and southwestern Quc
ber i;: a th ick se ri es composed of limestone, quartzite, and sedimentary 
gneiss known a;: the Grenville se ri es \\'hi ch is also usu a lly referred to tl1i,.; 
first part. of the early Precambrian period. Th is period "·as termi nated 
by \ridc;;prcad but gentle folding movements accompanied by some intrus
ion of granite . During the second period of the ea rly Prccambri an a thi ck 
formation of elastic ~cc!irncnts, referred to in northern Ontario as the Tirnis
kami ng ;:erie~, m1s depo,.;itccl . Thi s period of scdimcntalion \\' US succeeded 
in turn by a mountain -bui lding revolution whi ch n·a;; accompanied by 
\ride;;preacl inlrn;;ion of granilc, often referred to a~ the Algoman batho
lit hs. This formed one of t he great rncta llogcnctic epoch. of the Prccam
brian. most of l hc gold ores, and the copper-zinc sulph ide r eplacement 
clcpo~it;; ;:uch as the Horn e, the Amu lcl, and W aitc-1\Iontgomcry of north
ern Quebec and the ::\Iandy, Flin Flan, and Shcrri tt -Gordon of northern 
l\fan itoha being related lo l11e,.;c in lru~iom. A long period of erosion fol 
lmrcd in \rhich countrv 11·as 1rnrn dmrn to one of low relief before the 
dcpo,.;ilion of llic forrn ~tions of late Precam brian time comm enced . 

Th e late Prccam bri a n in cludes the long period during 11·hich the 
Hu ronian and K e,reena 1rnn formations accumula ted . Th e Huronian rnck s 
ronsi;;t largely of quarlzite, dolomi te, slate. and iron for ma tion . The 
E:c,,·cen ;rn«rn consi"ts of :-:a nd ~tonc \1·ith whi ch a rc asROC'ia tcd great thick
nc;;"c" of la \•a n o1\·,.;. 

Th e !ale Precam bri an wa~ al"o an important mctallogcnctic period. 
In tru"ion~ of bot h acid and basic composition took place. Th e K illarncy 
granite cuts both the Huron ian and K ewecnawan rocks. In Timiskaming 
region the Hu ron ian is intruded by th ick sills of quar tz diabase . These 
a rc responsi ble fo r the On tari o silver dcpo~its. In Sudbury district an 
inl rn,.;ion of nori tc hehYeen the base of the Hu ronian rocks and the older 
complex on which they re~t produced the copper- nickel ores of that region . 
Dcpo,.; it ~ of zinc in the same ba si n are a lso related to the intru~ions of this 
period . 

The last period of mineralization affecting the Canad ian Shield is t he 
one to ll'hich reference has a lready been made in connexion witl1 the St. 
La11Tencc RiYer region, the one in which the lead-bea ring calcite veins of 
post-OrcloYician age \1·e rc produced. These -veins arc numerous in eastern 
On ta rio, bu t only a fe w have proved of sufficient size to \Yarrant their 
development for lead. 
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.\RCTI C .\ HCIIIPELAGO AXD IIUDSOX B.\Y LO\\.L.\ND 

The i,;lands of the Canadian Arctic archipelago CO\'Cr more than 
500,000 square miles of land area. Th ey include at least t wenty having 
each an area of onr 500 ~ftua rc mi les, of \Yhich Baffin island \Yith :rn area 
of 21 1,000 square mile;; is lhe large~t. T he islands in general fo rm plateaux. 
In Baffi n i~land the plateau surface ri ses from 2,000 feet in the :'Outh to 
onr 5.000 fecL in the north, \\·ith peaks rising to clerntion" of onr 6.000 
feet. Th e higher region;; arc composed largely of Prccam brian rocks. 
Palreozoic "trata, h·ing neiul:-· horizontal, conr ,,·idc area:' . The most 
\\·idespre:icl formation is lhe Xiagara or mid-Silurian . On the south ~ i dc 
of El!e,mere i"bnd over 8,000 feet of ~trnta ranging in ngc fro m :\[ iddlc 
Niluri:rn lo 'Cpper DcYonian a rc exposed . Carbonifcrnu~ and Tri as~ic sedi
menb al;:;o Cl<'('Ur on Ellesmere and T ertiary sands and lignites also occur 
here and in the nortlrn·cst of Baffin i=-l and . 

The :'oullmc't border of Hudson bay is a lowland underlain by flat
lying strata. ranging in age from OrdoYician to C'retaccous . T his belt 
form' nn :l!'ea yrn·>·ing in 11·idll1 from 100 to 200 miles nnd 11·ith a length 
in a nnrt lme=-t direct.ion of aboul 800 mile~. It rises with a scarcely pcr
(' l'pl ihlc grndicnt frnrn ,;en-kn·! to an cJc,·ation of about 400 feet. 

Xo zinc or lead depo,-its han been reported n,; yd from (•itl1cr of ll1 c ~c 
region,;. A Yarict>· lliat might be cx1wdcd to oreur rnmc\rhcrc in the fl :it
h·ing Pn lrcozoic ~cdimcnt~ i" l he :\I is,.:i;:;,;i ppi Y:1 I le.1· t1·pc . Th e "eve re 
climatic condition,- and t l1 c inacce,;:'i bi lity h:l\'C :1" yd prohibited prospect
ing on an,· cxlc11,i1·c sralc. 

JXTf:HlOlt PL.\TXS 

The Interior Plain~ region of Canada is part of a rn"t district in the 
interior of the continl'nt ~trctching from llic gulf of .:-Jexi co to the Arctir 
ocean. ln lhc Unilcd ~talc;.:, lhis include;; the great ll'ad and zinc field of 
the :\J i;:;,;i;;si ppi Val le>· region. In Canada th is pro1·i1F'C has no producing 
properties, but orrurrcnre;.: of the :\fi ssissippi Valley type arc kno1rn to be 
present on Crcat Slave lake. 

T he Interior Pl ain" "! retch from the Canadian Shield on the east to 
the RockY mountain,; on the \rest. At the .·\m crirnn border the region has 
a \1·idlh of SOO miles, but l ,500 mile:; to thl' nortlmcst, nt the mouth of 
i\Iackcnzie riYer, the 11·id•th i;; less than JOO mile:'. Between Great Bear 
lake nnd .:-l ackcnzie rinr, 11·it l1in the nortlrn·c:-tcrn parl of the provinrc, is 
a rhain of mountain,;, the Frnnklin rnngc. compo~ed of folded strata. Elsc-
11·hcrc throu~houl the rq2;ion. ho11·c1·cr, ll1c undcrl>·i ng rock;; arc nearly 
horizontal ~cdimen t;.: of P al::cozoic, :.\fosozoic , and T ertiary age. 

Th e ;:outhcrn part of lhc Tn te ri or P lain,; region of Canada is cornpo:::cd 
of bro main gcologic·al diYi;.:ion;.:. Th e first is a narro\\' belt kno\\'n ns the 
:\Ia nitoba lo11·land . It i,- unclerlnin b>· fl at- ly ing P al::cozoic strata ranging 
in ~1ge from Ordm·irinn to D cYonia n 1\·hich lap ove r the Prccam brian rocks 
of the Cnnndian Shield nnd common!>· present a lo\\' esca rpm ent at their 
border . T o the north this P al::cozoic belt broadens out to form the great 
:.\Iarkcnzie !011·lnnd. 

Th e second dil'ision is a 11·idc belt extending 11·cshrnrd to the Rocl.;.i cs. 
It is underlain b» Cretaceous rock: \Yhosc borde r \1·hcrc the:-· overlap the 
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Palrr-ozoic rock;;: i;;: a rather abrupt ri;:e kno11·n a;: the :-rani toba c,.:carpmcnt, 
var~·ing in height from 400 to 1,000 feet. From clc\·ations of from 1,000 
to 2,000 feet the surface of thi;: second divi~ion ri se,: gradual!:< 11·eshrnrd 
until at the border of the mountains the clcYations are bctlYeen 4,000 and 
5,000 feet. l\' ood mountain and C!·pre::;,.: hills nrc plateaux of flat-1\ing 
Tertiary rock" ri;:ing to elevation" up to 1,000 feet nbon the lcYel of the 
;;urrouncling Cretaceous rocb. 

The zinc and lead orrn1Tencrs on Gre:-it Sl:wc lake arc in dolomite of 
'.\Iicldle Devonian age. The clepo"its so far disco1·erccl ocrup!· the cre"t;; 
of 11·h:1t arc hclie1·ed to be 101\' antic lin al folcb. T he metallic minerals arc 
galena, splrnlerite, marca"itc, and pyrite , 1Yith t heir oxidation product~. 
smith"onite, yellon· oxicle of lead, and limonite. The occurrenc e" appear to 
be pipe-like rather than bedded. Fin clcpo~it;; arc knoll'l1 ancl the amount 
of ore is con~iclcred to be large . Th c"c occ11 rrcncc,: :-:uggc;;t the possibility 
that in ol11cr locnli tic::; in this l'a:-:t p!t!·"iograp!tic prO\·incc ~imilar OCC'lll'

rcnccs ma!· :<ornc time br uncO\·ered. 

COHD IT_,T,E R.\i\" REGlOX 

The Cordillera n region is the greater producer of zinc ancl lead in Can
ada . It comprises the mountainom countrr bordering the Pacific ocea n. 
or in a general waY the pr01·incc of Briti"h Columbia and Yukon territo1T. 
Tt has an anragc \Yidth in Canada of 400 miles and a length in a nortl11Yest 
direction of 1,500 milcs. The region is made up of three principal zone". 
On the ea,;t is the Rock!· M ou ntain rangc , along the roa"t is a broacl belt 
of mountains kno11·n as t.hc Coa~t range, and betl\·een i~ an intermedia te 
belt composed of plntcaux and mountain range". 

Th e Rockie,.; haYc a maximum 11·idtlt of 100 mile~ :lnd extend from the 
l~nitccl States border north to Liarcl riYC r, a di~ta n cr of 850 mile;;. The» 
have many peaks ranging from 10,000 to 12,000 feet in height. ::\orth of 
Li arcl riYcr the mountains lie 100 mile~ farthe r e:-i~t, beh1·een Yukon plate:rn 
and ::\Iackenzie di"trict, and arc kn Olrn b!· the name, ::\iackenzie mountain,.:. 

The Coast range on the 11·c;;t consists of a broad belt of mountain,.; 
strelching from the international border nort·h\\'ard for l ,000 mile" into ll1e 
Yukon. Its \\'iclith Yarie" fro111 50 to JOO mile;; and \1·ith it i;; cornmonh· 
included the mountainous countr:· of Van cou\'Cr and Queen Chnrlott'c 
i;;lanrk Th e coast- line i" marked b» long fiorcl,.: and many islands and the 
mountain;; ri;;c abrnpth- from the \rntcr. 

Th e Inte rior region of plateaux and ranges is ;;eparated from thc Hod.;:Y 
moun tain~ on the ea;;t b:' :1 long cleprc~;:ion kno11·n RS the Rock!· :-fountain 
trench , occupied b!· K ootcna:· river, lhe heachrnter:" of the Columbia and 
t.he Fra~er, ancl bY Parsni p and Finln» ri\·ers 11·ltich unite to form the Peace. 
On the 1re;;tern "idc the pla teau cou ntr:- either joins the Coa"t range clirectl~· 
Or is ~epR rated from it bY lllOlln tai n ranges ,.;uch a" th e Ca~rncle of southern 
British Columbia . Th e northern part of this interior region i;; the Yuk on 
plateau , a rolling upland cli""ccted into a "cri c;;: of flnt-toppecl ridges by 
valleys entrenched to d1epths of "c1·eral thou;:ancl feet. The Intcrior Pla
teaux of c;outhcrn 13rifoh Columbia :-:tand at elern tion ;;; of from 3.000 Lo 
4,000 feet, \Yith nllc»~ cut to a depth of J ,OOO feet lower. Between the 
In terim· Plateau proper and the R ock~· ::\fountain trench in southern Brit-
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i~h Colurnbi:1 arc n series of rnngc~ scpar:ttcd by nortlrn·cst trending Yal
Jc:-·,.:. Of the:=;c the ::iclkirk,;. reaching clcrntion,.: up to 01·er 11 ,000 feet, arc 
thr mo5t important. 

Th e rocb of the Cordillcran region range in age from Prccambrian to 
R ecent. The Horky and l\Iackcnzi c mountains and t he Ogilvie range of 
northern Yukon con,;i,.:t of :=;cclimcn ts o [' Precam brian, Pa l::eozoic, and 
-:-fr,.:ozoic age. Thr,.:c 11·crc folded in Eocene time,.:. The Coa.:t range con
:::isb large!)· of a complex bathol ith intrnd ed in la te Juras:::ic or early Crc
taceou,; time::: into ,;cdiments and rnlcanic rock" of earlier ilicrnzoic age. 
The interior belt of plateaux and range,.: is underlain largely by late P almo
zoiC' , -:-Ie5ozoic , and Tertiary ~edinH'nl,; and 1·0\canie,.:. The prc-Tertiar:
becl::: arc rut b:-· numernu,.: igneou" rnck,.: related to the Coa,.:t Range batho
lith. 

The geological hi,.:tor:; of the Corclillernn region may be brieAy $Ull1-

rnarized a~ fol\01r". In Prceambrian time~ "edimentation took 'place in the 
Yukon and in central Bri ti"h Columbia 11·herc lirne;;tonc", gnei~,.:e:", and 
,.:chi,;t,.:. kno1rn under the name :-; hu,11·ap , ocrur. The rock" that hm·c been 
included under thi;; time 11·cr<', lirmenr, altered b:- intrusive and may 
con"i"t of metamorpho,.:ed pha~e" not onh- of Precambrian but also later 
">'"tem,.:. In lalc Preeambrian lirnr another ,er ie,.: of quartzites and rel:ttcd 
,.:cdinwnt,.: nccumu!atcd along the ::itc of the pre~ent .Purcell range. From 
the Cambrian to t he illi""i""ippian seclimrntnlion progre""ed in t ill' 
Rocky -:-Jountain and Purcell region . During Pc nn~)'h·anian times :::edi 
nwntation and 1·olrani~rn took place to the 11·e,;t. Tri'.l"sic and .Jurnssic 
time,; from the Rorky -:- lountain region 11·e,.:brnnl to the .Pacific 1\'crc marked 
b1· Yo\ranic acli1·it)" on a great "e:tle. Tn late .)11ra,.:,;ic or earl)' Cretaeeous 
time" . mountain building look plnce . The Selkirk and Coa,.:t ranges 11·erc 
fornwd and the Coa,.:t Range b:1tholith intruded. Jn l:tter Cretnceou" time 
:=:edimcntation took place on either :'ide of thr .Tura ":=:ic rnnge,;. Late Crc
larrou:" 1\'a" a period of erosion in 11·hirh the rnountain;: 11·erc pcneplnnecl 
and the gr:111ite core:< ol' the mountain::: 11·ere unroofecl. 

In the Eocene (':\Ille the Larnm ide re1·olution in 11·hirh the Horb· 
mountain,.: 11·erc built. The ba,.:e-le1·e\lcd region to the 11·e,;t 1r:1,; nbo u1;
lifled and ,.:ubjeelcd onre again to nrtiw ern"ion. Part" of the Interior 
Pl ateau region \\'ere abo fo ld ed and local igneou,; int ru,;ion" took plare. 
During the ,.:ucreeding Oligoce11c pe riod, local mo1·ement,; agn in occur red, 
with intrn"ion" and po,;"ibl:- general uplift. The -:-I ioccnc 1rn,; a period 
of great fi,.:,;mc ernplions and clming the Pliocene 1·0\ra11ism again took 
plare 11·ith genera l uplift and "uhsequent Yalle~· rutti ng. During the Plei"
tocenc 1110,;t of the region, 11·ith the exception of ,.-ome of the hi ;d1cr portion,;. 
11·a,.: ro1·ered by the Cordillcrnn ice rap, and the 11·holc region 11·a:-: deprrc:;sed. 
ReC'enl time:=: han bec'n marked b:- uplift rn ryi ng from 450 to 1 .OOO feet. 

The inlru" ion of the Coa,;t Range batholith formed the mo,:t important 
e\'C nt in the hi"tor~· of the Cord illeran region from the point of 1·ic1\' of or<' 
deposit,.: . ~.\ fe11· depo,.:it;; of Briti,.:h Columbia ma1· be of Younger or older 
age, but nearly all nia:- be ~nid to be related to it. Th e in tn1,.:ion accom 
panied folding and mountain building and later cro,.:ion unro1·crecl the upper 
part,; of the intru"i1·e ma""· The cxpo"cd part of the batholith form~ a 
r·onl inuous band :wernging about JOO mile;; in 11·idth. alon!!; the P acific coa,;f 
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in Canada. To the eaRt of l11is m a in m ac;,; a rc numcrou ::; ,;rnaller int rusions 
that represent batholiths and stocks, mo~t of which are probabl>· co nncctcc\ 
at depth with the main masR. The in t rusion of a ll thc:::c did not ncccs~:ll' il y 
take place at t he c;amc timr, but al l or nearly a ll a rc of ::-Ic~ozoic age, 
prec;umably prc-btc-Crctaccous. 

The prevailing rock of the Coast Range and Rubsicliary batholith s 
varies in compoo:;it ion f rom granite to clioritc and t he metals of the ore 
deposits associated with it a rc gold , s ilve r, copper, lead, zinc , iron , anti
mony, a rsenic, manganese, mol>·bclcnurn , a nd t ungsten. The deposits are 
not scattered uniformly a rou nd the main mass. no r do a ll the c; rnn I !er ma,:"c"' 
show a like proportio1; of mineral occurrence~. 1n place;;, apparent!>· , di s-
cction has been so deep that mo::;t of the mineral deposit" ha,·c bcrn 

eroded away, whereas in other places cro:< ion haR no t progrco:;;;;ccl sum rientl:-· 
deep to expose the minera li zation. Th e nature of the intruded rock a~ a 
precipitating agent , a nd the clrnractcr of t he contact, \\·hcther steep or 
gently Rloping, arc a lso facto rs determining the presence or n·oscncc of 
mineralization at nny particul ar point. Certain intru"i\·c ma:-<sc,: \rcre e\·i·· 
clcntly great mineral ca rri ers. For example, the NclRon bai·holith has 
hundreds of dcpoc;ib chiefly of the Ri ln· r- lcncl-zinc Yaricty in and around 
it and nurncrou o:; mi nce; haYc proclucccl a nd a rc producing ore. 

The mineralization around these intru:-;iyc masses exhibi ts a zouing. 
At the border of the intl'llsion t he minerals present a rc of the high tempera
ture Yaricty such as schcclitc, wolfrarnitc, molybdenite, and m ag nctilc . The 
go ld deposit;.; abo occur in thi;;; zone. Gradua ll y the zone changes into one 
in which copper is the chi e f metal present, and :::t ill fmL11cr frorn the 
intrusi\·c ma~s arc the silYcr-l cacl-zinc deposits. The zoning dc\·clopecl 
essent ia ll y in a wrtical direction \\·ith respect to the upper smfncc of the 
intrusi\·c batho li thc; that li e beneath the surface a nd that here and there 
prot!'lldc to rclaLi\·cly high leYcl:-, but it has been made apparent locally 
in a hori zon tal plane. I-fan son 1 has dc:<c ribccl an exam ple of ;;:uch zoning 
in Zymoclz HiYcr area, along the eastern border of the Coast Hangc batho
li th. As t he result of plotting the availab le information concerning the 
depo :-; its of Brifod1 Columbi a cast of the batholith on lrt rgc ~calc maps he 
ronc ludes t hat in other dic;trictR t here is to be ob,;crncl a sirnilar zonn l 
a rrangement 1Yhich \\"O tild p robably be .till more apparent if the inforrn a·· 
tion about t he location , clrnttion aboYc ,.;ca-lcYcl, and the mineral content 
of t he veins had been more complete. 

The deposits of zinc and lead a rc commonly of the intermediate tem
perature Yaricty. Though they arc u::;unlly associated together there i,; a 
tcnclcnc:-· for t he zinc to extend O\·cr into the copper zone nearer t he p::t rcnt 
intrusiYc. I n t he Co rdillcran region t he zinc- lead clcpoc;it;; fo rm three main 
typcR, fi;.;~ urc Ycin;.: , rcplacernentR, and contact metamorp hic . The SulliYan , 
as an example of a replacement deposit, the Slocn n dcpo,;ib as examples of 
fissure Yein s, and the occurrence at Lund as a contact metamorphic haYc 
already been mentioned and \Yi ll be clcscribccl in more detail in a later 
chapter. 

' ll an:::on, G .: "Zoning or :\I inrral D <'posits in British Columbia''; Tran~. Rey. SoC'., Canada, :--C'c. I\ ' , pp . 11 9-126 
(1927). 
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Explanation of Figure 1 

_\"u1•a .'icolia 
I . fi t irling 
2. Lol'h Lornond 
3. Boi,da lc 
-1. _'\ orl h an d Barnl'hoi ;; rin'r;; 
5. C'h· ln1rn 1·allf'v 
6. Aspy bay · 
i . Plf':t"ant bay 
8. FaribaulL brook 
U. :-;out h 11·('"( i\Ia rµ;:t 1"C't' 

10. l'ort H ood 
l l. Middle 1-i\-cr, Victoria counLy 
12. \\"a,habal'k rninrs 
13. Ha11·kr,;b111"1" h:nbo11r 
14. Ari chat · 
J.5 . i"' l. Pc,lnr~ 
16. r\ ri "a ip: 
1 i. Ant iµ;oni"h H arbou r 
18. Ohio ril"<'r 
19. ::·bl111on ri1·pr, Guy,;lrnro11gh county 
20. \\"inC' Harbour 
21. Hir:<f'hfiel d µ;aiC'na pro . .;prct 
22. Pictou Coal Fi f' ld 
23. PPn1hrokf' 
24. Lr,1drnk 

25. Ga1· ri1·cr 
26. Du.nhrnck 
27. :>:c11· Ro><;; 
28. R:1m,;a \' lak r 
29 . .'\ mt h ·carlc'ton 
30 .. Toµ;g:ins coal rninr 

31. C\im polwl lo 
32. Fn·r i>< land 
33. ML1;;quash harbour 
34. Fn'nchman crf'rk, fit. John county 
3:j. Qui,;parn~i~ 
36. Ifa111 mond ri 1·cr 
37. Xorton 
38. TPaham pro,pcl' L 
39. L11111 ,;dr·n 
40. Dominion Xo. 
'l l. Britton mi1w 
42. \\"indinp; hill 
<13. Hockv brook 
4,J. :'\iµ;acloo 
'15. Elmtrf'c 
46 . Big:holf' brook 
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CHAPTER IV 

OCCURRENCES IN EASTERN AND CENTRAL CANADA 

~OVA SCOTIA 

(1) 1 Stirling Zinc Propet·ty 

(See Fi gures 2, 3, and 4) 

R ef ercnces 

Cairnes. D. D.: Geol. Sun-., Canad:1, Sum. R cpl. 1916, pp . 255-260. 
I-Ia;1•es, A. 0.: Gco l. Sun-. , Canada , Sum . R ept . 1917, pt. F . p. 30; 1918, pt. F , pp. 20-21. 
W ePks. L . .J .: Gcol. Sun· .. C' :rnada . Sum . HPpt. 192,J, pl. C . pp. 199-217 . 
M cLarnn. G . R .: N.S. D ept . of P ublic W orks and l\[incs, R eporLs on the M in€s, 1925, 

pp . 169-172; 1926, p. 88. 
Legg. R. E.: X .S. D epl. of Public W orks and l\I ines, R eport on the M ines, 1927, p . 100. 

J,,OCA'T'IO:N 

Sti rling is abo ut 4 miles in land from the south coaRt of Cape Breton , 
the nearec;t point on the roast being Framboise cove. It is 35 mi les by 
road fro m t he rnihrny at St. P ete r a nd approximately 40 miles from the 
raihrn>· at Syd ney . 

HTFi'fORY 

Th e fir st developrnenl \\'Ork on the proper ty is bel ieved to have been 
ca rr ied ou t in 1904 when a small pit 11·as opened . Since t he occu rrence was 
the n rega rded as ft copper prospect the sma ll amounts of su lphides of th::i.t 
metal present did not encou rage fu rther 1rnrk. Zin c blende 11·as found, 
howe1·er, and during the 11·a r the propcrtv became of intere t as a possible 
pr oducer of zinr. ln Au gust, 1916, hrn licences to sea rch were granted to 
Mr . .James N olan, ancl he took hrn lea~e~ of one-ha lf square mile each. 
In 1927 ~ ix leaRes were held, fly e of which 1rere 011·necl by the Eastern l\Iin
ing a 11d ::.\Iilling Company. 

Dinmond d rillin g 11·ac; do ne bY Hayde n a nd Stone, and shot drilling 
by the :N'c1y .J c r~c.v Zin c Company, both of which operations were performed 
under options t hat 11·e re not tak en up . Both, ho1rever, showed the presence 
of ore with depth. 

I n t he spring of 1925 a n option on the proper ty 1rns taken by the 
American Cyanamid Company of Ne11· York. In .Ju ly they commenced 
~ inking a :3>haft a longo;idc the main ore zone. It was pu t clown to a depth 
of 400 feet and over 500 feet of 11·ork carr ied out on that level. \Vork was 
disrontinuecl in the ~ ummer of 1926. 

1 Th i~ and the nu mbe rs :1lt:tch C'd to all loca lity 1rn1 n e~ arC' \o(':dity numbers :tnd :1ppcnr on the various index 
m np:.; (F igure I, etc.) 

£6752-4 
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In M ay, 1927, 1York \Y as commenced on the proper ty by the Bri t ish 
JVIc ta l Corpora tion (Canada ) . Using the same sha ft , they proceeded \Yi th 
hori zonta l \YOrk on the 200-foot level. 

'rDPOGH API-IY 

Th e rel ief aroun d Stirling i;:; low. T here a re num erous lak es and ponds 
and fe w clcrnt ions reach a height of 200 feet above these ad jacent depres
sions. Ou tc rops a rc fc ,y and a rc confined to the beds of st rcam5 a nd t he 
shores of lak es \Yith a n occasiona l sholl'ing on a reas of fl at land . T he hi lls 
consi5t of grave ls and boulders clcpo;:;itcd dming the P lcistoccne glac iation 
and t he di fferences of reli ef a rc aprarcn t ly du e la rge ly to the varying thi ck
nc5;;c;; of t lii c;: icc-depo;; itcd overburden. 

GEOLOGY 

T he rock succcss1on acco rdi ng to ·w cck s is as fol lo 1Ys : 

Dc,·oni an {?). 

Mny possib J.,· b0 la tc r than tli0 intrusivcs . 

P rc0arn brian {":) ... 

P rcram brian . . 

Qua rtz dior itc , gran it e. basiC' int ru s ivcs 

:-.:and slcrnc, a rk osc, eonµ;lo 1n C' ra.tc 

l ·nconfon11ity 

Slate , 1::1 li alc, with a <·onfo rm a. blc ::nnd stonc 
1nc 111 bcr 

( ·nco11.for111il!I {'') 

\ ·o l<-an iC' fl ows. t uffs 

L·11conformil1J 

(}ua r tzi le, <1 u: tr tz.i tC'-<'Onglo1 11erate 

~rh i st <·cnnp \p\'., c·ut h.v a g r:rnitc-gnciss 

Th e Prcca mbri an schists outcrop al ong the coast bch,·ecn Fourchu 
and Capcli n cove . The? a rc highl y rn ctam orpho~cd rocks of, app a rently, 
volcan ic origin a nd a rc intruded by gra ni tc-gnci::;; 11·hi ch oukrops on the 
coa~t a rou nd Capcl in co,·c. The grani tc -gnci;;;; ha5 bee n intensely deformed 
a nd fo r that rcawn i t a nd t he a~soc i atcd sc hi s.ts a rc conside red to be the 
oldc:"t rock s in t he district. 

Quartz i te bc li eYccl to be possibly of Precam bri a n :igc is exposed on 
Five Is land lak e and bran che;; of M ar ie J o,,cph ri n r. It is " ·hi tc, is in 
some cases conglorn cratic, a nd as a rul e shows co m iderablc depo;;: itcd 
sili ca. Around ti rl ing lake it is cut by many sma ll d ia base c!Yke,; nnd by a 
stock of qua r tz cl iori tc. On Fra rnboisc ri ,·c r, a bO\·c F ive l ;;; lancl lak e, :i 

small outcrop of the qua rtz ite seems to clip 1mclc r YOlca nic" . 

In t he Yi c ini t ~r o f the S tirling ore clc r osits, the predomina nt rock is 
rh yolitc or r h:rnlitc tu ff; grccnstonc occurs nearby , and abo outcro p of scri
ci tc schi st. A group of slates, \Yith a , ancl s.tone member , is believed to be 
younge r tha n these Yolcanics. Simi la r s t rata on t he nearby :\I ira riYc r 



PLATE I 

A . St irling zinc mine, Cape Bl'eton , N .S . 

B . Lcuclval e ga lcna-splrnlcr itc property, Lcadv~J e, N .S. 
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,,·ere placed by ::\Ia tthew from fossil evidence in the Cambrian. On Middle 
and Fnunboisc ri1·crs arc exposures of reddish rnnclstonc, arkoses, and con
glomerates characterized by comparatively low dips. 

In trnsi1·c rocks cutt ing the older strata and po;::;ibly also younger than 
nny of the sediments con;;ist of quartz cliorite , granite , and basic ci>·kes. 
In the neighbourhood of Stirling the quartz dioritc forms two stocks. Th e 
rock is coarse grained, grey, and consists of quartz, acidic plagioclasc, 
hornblende, chloritc, and magnetite. Deformation has been slight. Gran
ite is found on tlic Loch Lamond road , on the Saint Esprit road, and the 
road to Capclin cove. It is a co~use-grainecl, fre:;h vancty similar to the 
Dernnian granites of the Nova Scotian mainbnd. Di abase dykes and 
small masses of clioritc porphyry cut the volcanics. 

CI-IAR . .\CTER OF THE DEPOSl'l' 

The mineral deposits occur as replacements of members of the sup
posed!:-· younger volcan ic series, consisting in grentcr part of acid flows 
and tuffs. These rocks have been sheared into scricitc and chloritc schists 
a nd the 1·eplaccment took place in parnllcl bands following the planes of 
schistosity . In pbccs the original rock has been altered to quartz , whitish 
dolomite, ~phalcritc, clrnlcopyrite, and p:-1ritc. There is every degree of 
replacement from country rock containing small amounts of disseminated 
sulphid es to masses of ore consisting of solid ~ulphicles . Nearly c1·cry1Yhcrc 
the ores arc banded, the banding being parallel to the strike of the orc
bocl)" and the ~chi~to~ity of the volcanics. 

The ore minerals a re sphalerite, galena , chalcopyrite, and pyrite. Th e 
associated ganguc mineral~ consi~t n10stly of quartz a nd feldspar with :::mall 
amounts of other minerals common to Yolcanic rocks , they being the un
replacecl re~idual~ of the original country rock. Tile ore is extremely fine 
in grain, and ga nguc and ore mineral:: are alike in size nnd intim ately ad
rnixed . The higil-graclc ore i,; black or clnrk grey 11·it'h a Riight bluish tint 
and \Yith yellow streab richer in pyrite and chalcop:-"l'ite producing the 
banded appearance. Th e lower grade~ of ore form complete gradations 
from high-grade ore to country rock with slight mineralization. 

Ore has been expo~ccl b~· Rurfacc trenrhing onr a length o[ 450 feet. 
The width of the deposit is somC\Yhat obscme, but in one trench , " A", it 
is 90 feet "·hich includes, however, two bands of schist. 

A small zone of mineralization is located on Copper brook, nearly a 
mile belo11· the main 1rorkings. The mineralized zone outcrops on the brook 
for a few yards and con~ists of a pyrite replacement of a rhyolitc. 

Th e relati1·e position~ of surface exposm cs, trenches , etc., axe sho\\·n 
in Figure 2. The terms higl1 grade, intermediate grade, and low grade 
a rc applied rcspcctinlv to ore \\·ith assay contents of zinc of 20 per cent 
and over, from 10 per cent to 20 per cent, and for less than 10 per cent. 

In trench "A" mineralization is represented b:-' five bands of ore, one 
high grade on the north, separated from the remainder by l · 1 feet of fine
grainccl, slightly schi ~tose greensto nc, tlro inter111cdiate , and bro lo1Y-grade, 

96752- 41 
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belts. The 1Yidcr of the two intermediate-grade belts contains 2 feet of 
estimated high-grade ore, but "·hen assayed as a whole, the body is of 
intermediate grade. The succession and widths of ore and country rock 
a rc shown in Figure 2. In trench " D " 1vhich lies 120 feet north cast of 
"A", arc four bands of high-grade ore, separated by t hin bands of grccn
stone, and one band each of intermediate and lmY-gradc ore. In trench 
"C '', 140 feet northe.ast of " D ", no exposures a rc obserYablc, but in 
the pit high-grade ore is exposed on two opposite 1rnlls. In trench " H " 
a width of high or medium grade ore of 11 feet, containing a few stringers 
of sch ist, wa,; measured. Trench "F" shows volcani c rock mineralized 
with pyrite and some sphalcrite, and cut by stringer,; of quartz. 

Th e preceding accoun t is c;:;;cntially derived from tile report by ·w eek". 
In the summer of ] 926 the property was visited by i\I. E. \Yil :::on who 
examined the underground work performed by the American Cyanamid 
Compan)". In August, J927, the writer visited t he property and 11·as 
shown t he work performed to that date by the Brifo:h Metal Corporation 
(Canada). Tile rocks as seen underground consist of nilcanics, rhyolitcs, 
clacitcs, etc., all more or less a ltered . As::;ociatcd \\'ith them arc some fine!)' 
banded type~ that a rc apparently tuf-fs. All contain disseminated pyri te . 
At places the rncks change into Yarictics consisting la rgely of sccoudary 
dolomite and p:nitc and locally t here is a development of talc along shem 
planes. The schi:-:tose phases with dolomite and pyrite carry, as a rule, 
low Yalues in zinc, with traces of lead and copper. Th e ore zones consist 
of c;o lid rna;:~e,; of su lphides or of sc hist 1Yith sulphides. The sulphide 
masses con;;i~t of an intimate mixture of sphalcritc, pyrite, chalcopyritc, and 
galena. In ugu:>t, 1927, a zo ne of ore 35 feet wide anraging ]7 per cent 
zinc 1yas being follo\\'ed. In December, J928, the company stated that they 
had followed L11c ore zone on the 200-foot level for a cli>;tancc of 600 feet 
and had blocked out 200,000 tons of ore bct1recn that lc1·cl and the "urfacc. 

OBIGJ:-; 

The dcpo~its arc replacements of the Yolcanic rocb. The ganguc 
materia l co n~i st,:; of remnants of the altered volcanics. In the higher grade::: 
of ores, the gangue occur>; in i:-olated bleb,; in the ore minerals, these rcla
Lions being rc1·e rscd in the lo11·er grades . The pyrite reprc~cnt s the carlirst 
stage of mineralization. It i,.; found throughout the ore::; in distinct cry;:;tab, 
surrounded by the othe r ore minerals. Occaf'ionally a tongue of sp lrnlcrite 
cuts into a p:-·rite cry"tal suggesting a replacement of the pyrite by the 
later spha leri tc . Sphalcritc, ga lena, and rhalcopyritc fill cracks and inter
stices in pyrite fragment,; sholl'ing that the latter 11·e rc fractured prior to 
the deposition of these minera ls. 

The soml'e of t he mineralizing "olution;:; i,.; bel iend to be the dccp
scatccl intru;:;i1·c ~ that cut the volcanics. The repl ace ment follo11·cJ the 
pl anes of sch i,.;tos ity in the volcanics. 
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(2) Loch Lomond 

R eferences 

Fletcher, H.: Geol. Surv ., Canada, R ept. of Prag. 1882-84, pt. H, p. 93. 
H offmann . G. C.: Geol. Run-., C:rnada, Ann. R ept. 1898, pt. R , p. 23. 

F letcher reports: 
..... . .. . ..... ......... . Near the head of Loch Lamond , small pits ha1·e been 

sunk in ma,-s i1·e grey l imestone cont<tininµ; fossils. A minuLe quantity of g;al en-i is 
d isseminatrd in it as small µ:rnins. In a large brook between this point a nd Mir:t 
river i:; a dark brcccia, probably one of t he bas:d beds of the Millstone Grit, containing; 
large fraµ:nwnts of comp:tet fels if e , bound toget her by tt n1sly c:.dcareous cement con
taining; galena. i:lonw of t he luy0r:; fo r a thi ckness of 4 feet have been mined a nd 
severa l tons of ore exLrncted. A specimen ~ma l yscd by l\ fr. Adams y ic ldrd 2·879 
ouncrs of :; iln'r Lo th e ton, the ga lena consfilul in g; but a sma ll proport ion of the 
who le .' ' 

Hoffmann rcportc;: 
" From the Rei· . Mr. Sinclair's place, Loch L omoncl, Richmond cou n ty, a white, 

sublrnn .-; lucenL quar tz , carrying; small quant it ics of galena a nd copper pyriie. The 
sam ple, consisting; of sc1·e rnl fraµ;rnents, weighed 17 pound:; . As,ays showed it lo 
contain: 

Gold ............ .. . .. . 
Si!l·cr .. . .. . . . ..... . .. . 

D e f<'rminations of l hr lead and 
L rad ............... . . 
Copper .... . . . .. ..... . 

. .. none 
. . l · 225 ounce lo I he Lon of 2,000 pounds 

copprr in thi ,; zotw: 
. .. 9·43 per cen t 

...... 2·03 per cc nL " 

( 3) Iloisclale Silver-lead Prospect 

R eference 

R c pt. D rpt of Min es, :'\LS. , 1909, p. 175 . 
.. Th is comp:tny (The l \:ing: Edward E xp lornLion , Smell inµ:. R efi ning, of Cape 

Bre i on , Lirnil rd) ha 1·e ca rri C' d on rxlC't1';i1·e prm;prcf ing ctnd dc,·r lopmrnf ll"Ork for 
p::t!f'na along Lh e contact of t he Ca rboniferous linwston8 wi t h the conp:lornernle aL rr:ir 
of Boi,da lC', C:tpc Brc Lon count,·. A number of lest pits have boen pu t rl o,1·n ranging: 
in drpt h from 15 to 40 fC'C't, and aL a point about one-quarte r of a milr in a 11·estC'r lv 
dir('Cl ion from tho junction of Cill is Lake road ,,·ith the Bominot road. a shaft ha.-< 
been sunk on ; t galena prospect. At the end of lhe year lhi3 shaft was doll'n 70 ferf 
d Pr p. 11·i lh dri fts rasf, and \\'CSL aL the bo ttom . 29 and 30 fcct rrspe cLi1· C' ly. Thr ciC'pos it. 
so far openf'd in the slmft , is fro m 2 lo 7 feet in width , and in p laces sholl's niuch of 
p:a lcna." 

( 4·) North and Barachoi s H.ivers 

R eferences 

Flo f('hrr. H .- Ceo!. Sun- .. Canadn , H cpt". of Proµ: . 18i6-77, pp. 451-452 ; :ind 1882-84, 
pt. H. p. 94. 

Fletcher reports : 
" Tlw hilb be t ll'ccn St. Ann harbour an d ::\orlh ri1·er, which :ttlain a h e igh t of 

up1rnrds of J ,OOO fC'o l , furni'h somC' of l lw grand0f<t scrnrr.1· of the is lanc l. Un t he 
wost shore of the harbom , af trr lr:11·ing t hC' frinp:r of red Carboniferous rock at t he 
base of the bar. 11·(' C'ncoun te r comp:tcl felsite and porph:vr.1·. of µ:reC'n ish and olhr r 
colour:;, succC'C' dcd nC'ar M cD ona ld pond h>· s:vcniLc. which is sa id al.·m lo occup_1· I be Lc1p-; 
of those hilk A mi le or two from the shore. on the road bctwrr n McDonald ;)ond n11d 
the upper srttlrment of Korth ri 1·rr , :\number of snmll quarli ,·cins occur, aboundinp: 
in spe('k:' of galetl:1 , coppC'l' pyrites. black an d honr.1·-colourccl bl end C' and iron p_nitr,-. 
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T hey seem Lo have no pcrsisLing nor definite d irccLion, but blend with lhc red syen ite. 
On a small tri buLary of Barachois brook, near t he road, se\·c ral oi them ha\·c brrn 
sufficicnLly developed to prove Lhcir worthlessness. In one place, a qual'lzo:;c belt, 3 
or 4 feet wide, occurs in a soft, slat.v, greenish black rock . 

On D ona ld M cD onald's fa rm, about a mile norlh of the bridge aL Lbe he[td of 
Lide-water in North ri ve r, a much more in1por tant deposiL has been mined by Mrs<r~. 
Ingraham, Blackett, Gisborne, Dr. M cK ay, and ol hcrs, without sali:;faclor:-· results. 
The vein is ill -defined, but varies from 2 to 3 inches lo a foot in 1 hickness, bei ng in 
one place spli t by a band of 18 inches mixed quar tz and fe ldspar. The ,·cin-slonc is 
quartz, often brecci:1ted, carr.\· ing ga l c rn ~, copper py ri tes, a nd black blendc in abun
dance. A part ing cli \' icles it. fro m t he overly ing rock. \\'h il e the 1011·r r, a nd generally 
the r ichest, part, adheres strongly to the foot-wa ll. The tren d of this vein is about 
north 26 degrees wesl-in one p lace north G degrees west-the di p eas lcrly at an angle 
of 45 degrees; but both strike and cli p arc variable . The wall-rock is a greenish, jo in tc·i , 
porphyritic felsite, foll owed hi gher in the brook by red and green mott led fc lsitcs, 
like those of Cabarns, Louisburg, and Coxheath. 

An a na l»sis, made for M r. Gisborne al the Boston School of T echnology, of a 
sample of 900 pounds of ore from this 1·ein, yie lded al 1 he rate oi 501 pound ,o; of 
concentrated ore to the ton, or 155 pounds of ingot lead, and 2 ·9.5 ounces of si h-er." 

In t he 1882-84 R eport of Prngre::<s Fletc her r eports : 
"Some further desu lt orv work has been done at t he -:\ orlh ri\·e r of St. Ann at 

the m ine. I n lhe \\·o rkings. the Yein now di ps norlh 83 degrees east 30 degree~, and 
carries calcspar, varying from 1 foot to 7 in ches do\\'nward, but where t hickest it is 
ban en and split by ha nds of the count ry rock. I n one place i t is 6 inches thick and 
con ta ins ;I of an inch of galena, bu t gcncmlly the galena i ~ mixed \\'ith ye llow and 
pm ple copper ore, or sometimes nearl y replaced by b lack blende. 

FmLher explorations in t he veins in the syenite of t he Barachois vf'in ha\·r not 
led to an improvement in their prospects, the largest being less than 6 inches in 
t hi ckness. In some places, however, t he \·cin cons i ~ls a lmosL enti rely of galena, 
\1·hi le in others copper pyrites is presen t. 

( 5 ) Clyburn Vall ey 

Rcf erence 

\\" right, W. J .: Ceo!. Suff., Canada, Su m. R cpt . 1913, p . 282. 

LOCATIOK 

Cl,\· burn brook is in Victoria county, Ca pe B reto n, and em pties in to 
t he Atlanti c ocean about 40 mil es nort h of Sy cln eY. Three pro;:pcrts have 
been opened up in t his locali t>· on silve r- lead ores, one on Bl ue brook , one 
on Slate brook , and a t hird on the ridge bebYccn the tlrn brook s. T hese 
two streams enter Clyburn brook from the north abo ut l ~ mile;: and 2 
m iles , rcspectiYely, \r est of t he Fra nry gold min e. 

GEOLOGY 

Th e rock s o l' tnc region consist of L o\YC r Carboniferous conglomerate, 
dolomitic limestone, gypsum, sandstones, and shales, and a pre-Carboni 
ferous co mplex consisting of slates and schists, int rusi,·e, grey, gneis::<oid 
qu;irtz clioritc, dark ba::<ic dyke~, and a batholith and dykes of pink ish 
granite. 

DEPOSITS 

Th e silver -lead deposits on Blur brook and Slate brook occur in a zone 
along the contact bebYcen t he granite and th e intrn dccl slates and schi sts. 
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The gran ite is fine-grnined and i::; consiclernbly shatte red and imp regnated 
with pegrnatitic materi al a nd quartz. The quartz i,; bluish " ·hi te a nd 
occurs as small vein" and ir regula r mas~es up to seYera l feet ae ro,;,; , Some 
of the ma,,- e, ha\'C 1wll-defin ed boundaries; other~ grade in to pegmatite 
and granitr. Th e galena occur;: chiefly in small, irregular vugs in t he quartz 
and granite. Small amoun tR of sphal erite and pyrite a rc al:::o present. 

An assay of a samp le ga 1·c the fo llowing : gold , O· O; silver. 9·37 ounc es 
per ton; lead, 9 · 6 per cent. 

ORIGTN 

The deposi t,; a rc considered to ha Yc been dcpo:' itrd ,1· it11 the pegnrntiti c 
and aplitic rock in \Yhich they a rc found and to !1 a\'C had their origin in 
th e granite. 

POSS lBlLl TIES 

Th e sporadic nature of the depo;;;its and t heir a:-::-:ociation ,1·ith peg:m:c
tite do not appea r to offer an~· hope that t hey 11·ill e1·er be of commercial 
i mportancc. 

( 6 ) Aspey Bay, Victoria County 

R eference 
F lcLc hcr, H .: Ceo!. Sun· ., (\urnda, Ann . R cpL. K.S., m l. XVI , pt. A, p. 297 (1907). 

Galena i;;; reported by Fl etcher to occur in ;: mall qunntitics in li me
stone at the contact of the Lower Carbonifcro u,; lime:-:tonc \1·ith Prccambrian 
gnc1:;::3 a nd pcgmatitc . 

(7 ) P1easan.L Bay, Inverness County 

R efer ence 
Fletcher, H .: Ceo!. S111'I'., Canada, H.epL. of l)rog. 1882-83-&I , pl. II. p. 93. 

Fl etcher rcportR: 
" AL P le:lsa n l bay, nea r the mouth or :iVIackenzie river, grey quartzose gri t wi th 

patches of greenish and rC' ddi :;h fine sand:;tone is as:;ociated \\'ith a dark: 0Tc1· and 
brownish, h ighly i>ituminou$, li me:.;tonc, with calcspar 1·cins. The VC'ins ho!J g,tJpna, 
\\'hi ch is a lso di :;:;cminatccl in l hc li mcslonC' and gri t. These rocks do noL extend for 
inland , buL a rc surrounded by the underlying gneiss. The galena occms ehie flr in 
two veins 5 ~ a nd 3 feet t hi ck respective ly, and :1 slrnft 15 lo 20 feet deep has bC'cn 
sunk in C'::tch. Th e galc>u a contains both sill'cr and gold. and is associated with coppC'r 
pyr1tC's. At t he mouth of the n1·cr, copper pynlcs a nd ga lrn:1 a ppear in spC'cks ll'i lh 
iron P'Tilcs and fluornpcir in the st ring:; of \\'hitc qu:trlz that pe netrate the s1·rnit e 
and grani te. · 

Professor lio\\' mention,.; bitumen a l,.;o a,.; round in the ealcitc of t his loca li t1-. Tlw 
"m ine" has been kno\\'n ror many year:; and a l:trge sum of money spen t in' exp lor
ing jt,." 

(3 ) FarihaulL Brook Prospects 

R eferences 
\\' ooclma n, .J.E.: K .S. D ept . of :\l ines, 1898. pp . 18-39. 
Cmndin , l\I. \'.: "::\otr., on lh C' D rposit" or Sout h Chcticamp. Cape Breto n h land 

::\.S."; P roc. and Tra ns. ::\.:'i. In st. of Sci., 1·01. XI, pp . 34i-360 (1902~ 
1906). 

i\l:i ,.;on, F. H .: (Quoted) Ceo!. S111'\'., Canada, An n. H.epl., ::\.S .. 1·01. XI', pp . 242-3 
(l 90i ). 
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LOCATIO)! 

Faribmilt brook, or L 'Abirnc brook, as it is kn01rn locally, is a branch 
of Chcticamp river \\"hich enters the gu lf of St. Lmncncc immediately north 
of Chcticarnp or Ea:;:tcrn Harbour in t he northern part of Cape Breton 
isla nd. Eastern H arbou r has no railway connexions, but may be reached 
by motor or by steamer from r-Iulgravc. Th e galena prospec t lies ;i bout 
5 mil es to the northcast on the ca~t bank of Faribault brook , 1,100 .\·ards 
aboYc the mouth . An old \\"ago n r oad can be fo llowccl to 1Yithin a short 
di :-ta ncc of the propcrt_\-. 

HI STOHY 

The creek \\·as fir ::<t prospected for gold. In 1897 an ou tcrop of quartz 
and ga lena wa ;.; di sco,·c rcd near the creek. A shipment of cobbed ore was 
made to i:l1rnnsea. A mill wa::: then erected on t he property. ~o. I incline 
\\·as pu t clom1 in 1898 and No. 11 in 1901. A dam 1\·a;.; buil t on t he brook 
and a flum e 2,600 feet long brought the \rntcr to t he mill. Not enough ore 
\\·as found to make th e property a commercia l succc:-s and \York \\"as di s
continued. 

In 1927 \\·ork \1·as again carri ed ou t on the proper ty . It has been 
leased by ::-Ir. R. E. G. Burrough~, and bro companic:::-Alclcrson, M acKay, 
and An~strong , and the H an-ic ::-Ii ni ng Company-had leases from 
him. Th e main \\·o rkin g~ 11·erc pumped out and a prospecti ng camp aign 
\\·as ca rr ied out in the surrounding region. 

T OPOGRAPHY 

Th e region around C hctica rnp sh 01rs hrn natural divi ::: ions. a nmTO\\" 
plain along the coa"t a nd a hi gh platea u to the cast. Th e latte r has an 
aYerage elc,·ation o f about 1,200 feet and i·· cut by deep go rges a nd Yal
leys. ~ettlement" a rc confined to the na rrow seaboard pl a in. 

GEOLOGY 

The rock s of the regio n around C hct ic amp fa ll in to hrn ma in divi;:ions, 
Ca rbonifcrou" :::cclimcn t:::, and a complex of sch i,ts and cr_\·sta llinc rocks of 
pre-Carboniferous , proba bl.\" Prccambrian age . Th e fo rm er consi;:t of con 
glomerate:::, sand,tones, shale:::, limestones, and gyp,um . occupying the sea
board plai n and the fringe of ridge:; a long the foot of the c::;ca rp111 cnt at 
the edge of the plateau. T he prc-Carboni fe rou :0 rocks for m the hi gh 
pbtcau and con, is t of gra ni te", ~_\"C ni te;: , gnci:::se;:, and "chi o:ts. Along the 
edge of the plateau granitic r ocks arc the most a bunda n t an d a re cut by 
dark ba;:ic d»kcs. Th e pre-Carbonifcrou;: compl ex ha;: been cxtemivcly 
sheared and faulted . The contact bchr ce n t he Ca rboniferou" :rnd older 
rocb i . ..: a fau lt pl ane follo11·ing the course of the c"carpment. 

In the neighbourhood of the galena prospect the rocb arc srh i;:b 
\Yho"c plane:; of sc histosity rnry considerabl y in strike and clip . A t the 
main \rorkings the.\" strike north 70 deg ree::: cast m ag netic and dip about 
30 degrees nortlrn·e~t. Th e schi st s arc of t wo varieties, a ligh t -coloured 
se riritc type containi ng nodu les of ga rn et. and dark-rolourccl chlo ri tc and 
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hornblende ;:;ch ist'. Th e fo rmer probably represent altered quartzo:::c sedi 
ment::: and the latter ba:::ic Yolcnnic rock!' . At the dam 2,600 feet abon 
the rni ll -:::itc, the rocks arc dark Yolcanics. About a quarter of a mil e 
:ibo,·c the darn the rock ~ a rc quartzo:::c bi otitc-scricitc sc hi sb ,,·hose schis
to:::ity plane~ arc al mo:::t fla t. The schi:::ts in places carry disseminated 
ar;:enopyrite. 

ORE DEPOSITS 

T he mineralization con:::i'b of sul phides and qu artz along the folia 
tion plaiics of the :::ch ists and in places forming tringer;: cutti ng across the 
:::chi:::to;;;ity. The amou nt of min eraliza tion is ve ry smal l and it i::: difficu lt 
to understand \\·h:> a mill \\"a S erected on such :::ma ll sho1,·ings. The sul
phide min eral;: a rc gale na, 'Jlhalcrite, ar:::cnopyritc, pyrite , chalcopyritc, 
and pyrrhotite. \\'ood man mention::: t he presence of niccolite in rnmc of 
the quartz stringer:::. The sulphides fo r the rno~t part lie along the folia
tion plane::: in "mall len:::es . These Jcn:::cs arc for the mod part lc;:s thn,n 
an inch in \ridth at mo,t, and only a few feet long, and occur i rregularly 
di, tribu tcd. Some of the Jcn;;;c;: con::: i ~t of sol id :::p halc ri tc, others of sol id 
galena. and in :::till others the hrn sulphid es a rc a;;:::ociatcd . In places the 
rnlphid e icn;:c, cut ae ro;:;: the foliatio n planes . 

DE\"ELOP~IE~T 

.-\ t the mill-,i te there a rc fi, ·c openings on the north or cast side of 
the creek. "Cndcr ordin an· conditions these arc full of \rntcr. X o. 3 is 
th e deepc~t and \\·as pU111];~d out at the time Of the \Hite r';: vi:::it in 1927, 
' o that an examinat ion \Ya::: pos::: ibl c. It is an in cl in e approximate Iv ] 10 
feet long dipping no rth at an angle of 20 deg ree;: and follow ing the ·folia
tion pl ane;: of the ~chi,ts \\·hi ch con:::i:::t of a dark gre:» schi~t onrlying a 
1\·hitc "ericite ~chi;:t. Th e minera li zat ion con~i,ts of a fc11· na1To11· lenses 
of galena and "p lia lc ri tc 1:-·ing along the fo lia tion pl ane, . Th e lcn:::cs ave r
age lc:::s than 1 inc h in 11·idth. The greatc:::t \ridth is about 5 inchc::;. In 
the face at the bo ttom of the incline, a fe 1,· sma ll st ringers of su lphides 
cut aero'~ the ~chi~to,it :--. Th e rc:::ult" of a !'eric~ of seven ch ann el sa mpl e::: 
in thi::: in cli ne \\" Cre furni ::: hcd b:-- ~ l r. n. E. Ci. Burrough, . Th c,e \\·e re 
taken at inten·al~ of 10 feet in the lo\\·cr pa rt of the incline . Th e highc~t 
Yalue::: obtained 11·crc 1·02 per cen t Pb and 0 ·87 per cent Zn; the aYcragc 
of all the rnmplc::: \Y:l' 0·67 per cent Pb and 0 ·66 per cent Zn. 

X o. 2 1ro rkin g is :111 incl ine 1\·hosc open in g i~ about 20 feet 1rc't of 
that of Xo . 3. It joi n' ?\o. 3 incline at a point 35 feet from th e mouth of 
l\o. 3. \\"orkings X o::: . l and 4 arc shallo \\· cut;: . Working X o. 5 is an 
in cline to t he nort h about 35 feet Jong; an anragc of six. channel samples 
aero:::, ifr \YaJJ, gan 0 ·09 per cent Pb and 1·5 per cent Zn. 

A fc11· scatte red Jc n,cs of ::: ulphiclc::: han been found in the sc hists on 
the "outh ~idc of Faribault brook. 

~\bou t a fJUartcr of a mile aboYc the cl am on F aribaul t brook an open
ing \Yas made in the rock" on the right bank of the stream . The mineraliza
tio n here con~i'ts of small qu artz st ringers and ::;mal l lenses of pyrrh otitc 
and :tr,cnopyrite along the foliation planes of the quartzosc sch ists. 
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DAPHlNE BROOK 

I n the summer of 1927 nn occurrence of sulphides 11·as found on 
D aphine brook, a tributary of Chcticamp river, which it joins about thrce
quarters of a mile cast of Faribault brook. The pro;::pect is ~· mile up the 
brook and nearly 1 mile ca;;t of the prospect on Faribault brook. The 
rocks arc dark grey, bioti te-scric itc -quartzosc schi:::ts. In places through 
out a distance of 200 feet along the creek. mineralization consisting of sul
phides and associated quartz is exposed . T he sulphides consist of :::phalcr
itc, galcn:i., pyrrhotitc, chalcopyritc, and pyrite. In places the sulphides 
are disseminated in the rock nncl in other places they form masses, \rith 
minor amoun ls of quartz , lying for the most part along the foliation planes. 
Th e largest lens exposed at the time of the \Hitcr's visit has a maximum 
\\"idth of 7 inchc~ and an exposed length of about 3 feet. 

ORIGl)l" 

Th e presence of pyrrhotitc and arsenopy ri tc suggest:' that the deposits 
are of high temperature origin and it is believed tlrnt the sourc e of the solu 
tion:' \\·as the granite 1rhich intrudes the schist:::. Th e mineralization 1rns 
later than the dcYcloprncnt of the sc hi sto~ i ty. This i;:: shO\rn by the pres
ence of ;::cam:< of sulphide;; and quar tz, \Yhich occup>· fractures cutting 
acro;::s the foliation plane;::. Th e deposits a rc bclieYCd to be due largely to 
replacement, the fracture::; and . chisto~it>· p:ancs having scrnd as plane:=; 
of access for the minera lizing sol uti ons. T hey ma>-, ho1rcnr, be clue in 
part to imprcgnatio11;;; a long planes of shear. 

(9) South ~'e!' l l\'la rgaree 

R ef erencc 
Fletcher, H .: Gcol. Sun·., Cnnada, RPpt . of Pro)!;. 1882-84, pt. I-I, p. 93. 

Fletcher report~ : 

"On the hi ll at D. Norman M cVari,h's, South \Ye;.t M argaree, one of these 
limc~lonc strata (Carboni fero us) is full of minute veins of ca lcspar and quartz, hold
ing minute traces of galena." 

(l(}') Port Hood 

R eference 
F letC'her, H .: GC'ol. Sun·., Canada, H.Ppt. of Prag. 1882-84, pl. IT, p. 9'1. 

Fletcher report" : 
"A small ,·ci n containing galena, of no commercial Yaluc, was also found in the 

s:rnd~tonc or the Coal lVIcasurcs at P ort, H ood, bcl\1·ccn t\\"O ~cams of coal, and trncc& 
of galcn:i a lso occur in the Precambri an rocb as in Chcticamp ri ver." 

(1 1) Middle River, Viclo1·ia County 

R ef erencc 
Fie tdwr, H .: Gcol. S111'\" ., Canada , Repl. of Prag. 1882-83-84, pt . H , p. 30. 

On i\Iidcllc ri Ycr, according to Fl etcher, small amounts of zinc blcndc 
occur 11·ith hornblende ~chisb a nd int ru:o i\'C granite and f'yc nitc. 
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" Tn t lw ri n'r a;, far as Dun can brook, ta lc, h ornble nde a nd mi ca-schi s ls, and 
quartz ite form rapids. On the \\"Cal lwrcd smfacc there arc scatte red m inu te, red 
cr_,·stab of garnd . . Some of the hornbl r nde schis l:'i p:1ss in to coarse, red
dish ,_,.c,nil r and contain rnwrald p:rC'P n spots of quartz a nd dark bro\l"n specks of 
cr_,·stal lin0 zin c bl 0nd r. C'oars0. roug h jo inted, broken granite and :l dark (rappcan and 
dioril C' rock. spC'ck led wi t h quartz. fC'ldspar. and iron py ri te. somc1drnL Ycs icu la r nnd 
lra1·er,;ed b.'· a 1-foo( YC'in or quartz. break throup:h ta lcosc mica-schist and coarse 
granite." 

The mineral n;-; ;;;ociation ;-;uggc,;ts an intermediate or high tcmpcratme 
origin \ritl1 the granitic intrusiYe n;;: th e ;;;omcc of t he ~ph n l cri te. 

(12) Washaback Mines, Victoi·ia County 

R eferenre 

FI Plrlwr. IT .· C:c'o i. Sul"\" ., Canada. H epl. of Prog. 1876-77, p. ·l.~l. 

Fletcher reports: 
"l\ l in ing opernli ons \\"C' rC' undNl:tk cn on a s ma ll sca le about 12 ycurs ag;o by l\Ir. 

Alc'xandcr Canwron, of lhddcck, a nd o lhcrn, lo le;;( l he ,·a luc of the qu:trlz Y<' ins of 
l ilf' schis lo.'" rocks of BurnL H e!1d a nd Bou lac0et Tiarbom. AL the fo rmer p lace ' ' 
number of irregul a r. f0 r rnginou;; quartz ,·e ins, I be l:tq.,;esL about 15 inches I hick. hold 
traces of a rgC'nl ift·rotts gale na. copper. and iron pyril0s. An :tnalysis, b.'· Dr. IfayC'i' . 
of B os ton . of specim C'n,; from onC' of lhC'sC' ,·e in s, s ho"·s i t lo contain 39 ounces 10 
penn>·"·cigh ls. 12 grain,; of s ih·cr lo 1hc ton. A t BoubrceL Harbom anot he r ve in , 
"·h ich ,·a ri cs from ~ inch to 4 incllf's in 1hi cknC's;;. \\"ilh s mall ba rre n fee ders, runs 
twa ri>· al righ t ang;ks 1o 1llf' st rike' of lbe rock,;. and d ips C'ashrnrd a1 an anp: lc of 27 
d C'p; rC'C's . In t h is ,.Pin :L ri ch p ocket of p:a lena . rontain inp: µ;old , sulphide of s ilver, 
copper and iron P»rit C'.-". producC'd :1( lilf' rat C' o f 18 otmces, 9 penn»\\·c ip:h ts. 3 grains of 
gold a nd 97 ounc·Ps . 10 1wnnv \V C' ighl s , 14 µ;rains of sih·C' r to llw lon. Sc:tllcrt'd through 
t llf' hornhlrn di c a nd quarlzo;oc roc ks in \\"bicJ1 t h r ,·rin is con t:tincd a re µ;rains of copper 
pniles a nd SpC'cuhr iron rJrr . As lllf'n' :tppC'ar0d lo lw li1tl e pro;;p0ct of l llf' di sco,·C' r.\· 
of ot lwr rich pockets. an d as lhe rock is h ard I o \\" Ork . 1 llf' ntint' was abandoned." 

(13) 1-fowkesbury Harbour, lnveeness County 

R C' .fcrc ncc 

Flrtdwr. ] I.· G l'O l. Sun· .. C :rn:1da , H C' pl. of Proµ;. 1879-80. pL . F , p . 85 . 

Flctcltc r repo r t::; i.hat becl i'Jo. 53 in the ,.;edion nt I-Ia11·ke,.;])l1r:· h a rbour 
con" ist" of " light gre:·. fin e, f!agg:-, and "ha!:· "nncbtone, \rith m inute Ycins 
of ca le:-:par. One of these Yein s contain:; black nncl bone:·-colourcd zinc 
blencle. " 

(14·) Adchat Haebour, Richmond County 

R eference 

Fk tchc r , H.: G rol. Sun·., Canada, Hrpl. of P rog. 18i9-80. pt. F. p. 123. 

Fletcher repo rt;:: 
" A con,;idl' rnblc qua nti t» of thi s orC' of lead (p;:1k n:1 ) """" di<CO\"C'l'ed mam· ,·r:n s 

ugu in t he lim e;;ton e at lhe h ea d of Ari cha L harbour , a nd to so me cxlrn t \\TOttgl; t." 
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(15) St. Peters, Richmond County 

R eference 

Fletcher, H.: Geol. Sun·., Canad a, Rep t. of Prog. 1877-78, pt. F , p . 18. 

Fletcher reports : 
"Limeslonr, blui sh and gre_, .. compact , cr:-·sla lli ne, and conrreliona r.v, mass i,·e or 

sla ty , contorted and rnri :i blc in clip; seen on i lw e:tstern side of moun t Gram·ille and 
in many pla ce's on t he 13rns cl"Or as fa r as McKab co,·e . At St. P eters iL is full of 
small specks a nd st rings of ga lC'na ; a nd chl oril ic ma tter is found bet ween t he layers : 
conlaim; here only a few doubtfu l encrini tes ." 

(16) Ari saig, Antigonish Coun ty 

R eference 

Fl clC'hc:r, II.: Gr ol. Su1T., Canada , Ann. R ep t., YO!. II, pl. P, p . 122 (1887). 

F letcher reports : 
" Behind and lo lhr wC's lward of Arisa ig cha pel, and a], o al the pir 1', ~r ,·e ra l opr n

ings ha,·e beC' n nrnde on Yery sma ll , irregu lar YC' ins, in whi ch specks of iron nnd 
cop1w r p:--rilcs and ga lr na ,,·ere observed. 

The orcu1-rC' ncc in th e Carboniferous limestone oi spC' cks and cr:--stab of gakn:t , of 
no economic n tlue, is so comm on as lo attra ct littl e a t tenti on, a lthough it has so nH' 
times led lo the un profila blr rxpC'nclilure of mo1wy in th e hope that lhr'sl' traces 
might lead lo ri clwr clr posit s." 

(17) Antigonish Harbour, Antigonish County 

R eference 

Fleleher, H.: C eo!. Sun-. , Ca nada, Ann. R cp L., \·ol. II , pt. P, p. 83 (1887) . 

Fletcher reports : 
" Tlwsc rocks (Carhoni fe rou ,-) . p;Hli c11Ltrly g:-·p, um , arc also found on Anligoni ;-h 

harbour, be\o,,· the bri clgr as fa r as lhr 111011lh. An outcrop of limrstone, nC'a r 
T ayl or's road, is grr y, nrnssi\·C' , and spotted with galena ." 

(18) Ohio River, Antigonish County 

R ef crence 

Fleteher, H.: C: C'ol. Sun-., C:macb. Ann. R ep t ., ,·ol. I , pl. A. p . 23 (1 86) . 

J\Iany of the expornres of Carboniferous lirn e::< tones of Ohio riYer con
ta in trnces of galena in add ition to copper, and haYe been mined, but 
without profit. 

(19) Salmon River, Guysborough County 

R eference 

Fletcher, II .: GC' ol. Sun-., Canada , Ann. R ept ., X.S., Yo!. II , pt. I', pp . 122, 156 (1887). 

At t he Salmon RiYe r mine Yeins cutting stauroli te gnei::<s con ::; ist of 
quartz "·ith calcite , gal ena , pyrites, and other mineral s. The source of 
t he Yeins is eYiclentJ:, the gran ite which intrncles the metamorphosed sedi
ments. 
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(20) Wine Harbom·, Guysborough County 

R eference 

Fariba1il t, E. R. · Ceo!. Sun·. , Canada, Ann. R cpt., 1·01. XYI, pt. A, p . 344 (1907). 

Faribault reports : 
"An association of quartz with some chloriLic schist, carrying sma ll quanliliC's of 

P>Trholitc, pyrite, spha lerit c , galena, and a rsenopyrite, and Fome nati1·e gold. From 
the properl>• of the P lough Lead Mining Company, \ Yine Harbour, Cuysborough 
county, p rm·ince of N oni Scotia." 

(21) Hirschfield Galena Prospect 

(See Figure 5) 

R ef err nee 

\Y il;;on . M . E . : Ceo!. Sun-., Canada, .._ um. R ept. 1926, pt. C, p . 83 . 

" This deposit is situa ted on the south bank of the west branch of St. Mary i-il-er 
abouL 2 miles wC'sL of ClenC' lg po:;t office, Guy,;borough county. lL i:; sai d lo haYe 
been discornred by D aYi d Smith in 1873 a nd 11·as first worked in 1875 by Francis 
Zwi ckC' r who dron• the main :uli t lo within 10 feet of its prt'sent lC'rmination. Sint:c 
t hat lime some addilionu l dc1·elopmrnt work h:u; been performed by George I-I1rsch
fiC' ld. T hi s includes t he upper adit (about 15 fpct h iglwr than the lower) drin n in 
1904 , and th r rx tcrn<ion of tlw main adil and the west drift in 1925. T he property is 
h0ld al p re:;en t under IC'a'e b)' i\Ir. Hir,chfie ld. 
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Fi g11r(' 5 . P la11 of workin).!s . Ffinwhfi t•ld pro:-: 11<'d . r:11y shoro111 . .d1 <:011 11 tr. X.S. \ - ein :-: 
arc 'ho"·n hY IH'an· lincR: on<! the fractur e zone hordcrin~ the 11·cst n~ in by 
sh ort. paralli•I Jin<''.' . 

Th e rocks in which 1hr cl0posit occms a rc int C' r~lrnt ifiC'd. imp11rr qunrtzil•' :me! 
sl:1t0 hr lonµ:inµ: to the C: old-b0arinµ; s0 ri r'. and st rik r about C'ast-wC's t niaµ;nctic. Th0y 
stand a lmost ventical art t he entrance t o t he main ad it. but elsewhere dip 75 degrees to 
th C' norl h . Th r µ;alcna oc·r11r:; in two YC'ins (Fiµ;11r C' 5). The cast Yein lrC'thb ahou t 
nort h-Ro tilh mnµ:n cl ic and has a max imum \ridlh of 6 inch es . The 11·est Ycin trends 
n ort h 30 cl egrnes west magne-tic an d h~s a m ac-1i mum wid th of 8 inches, but is jo ined on 
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its WC'st side by a fraclun' zone up lo 2~ fcC'L wide, in which there is consideral>lc ga lcn:1 
in places. According to assays made for Mr. Hirschfield, the galena carries from 15 to 
16 oun ces of si lver lo the ton of IC':1d. 

These dC'posils arc ol>1· iousl>· loo small lo be of much value, buL they are 
important in so hr as they ma>· indicate the p resence of more extensive deposits 
nearby. TherC' are two facto rs tha t have a bc:.t rin g; on this possibilit y-Lhe wurcc of 
l he galena and l hC' 1wesC'ncc of a larg;C' fracl urc or ot her 01wning; in which galC'na ton:<! 
be deposited . The deposits as shown on the geological map (No. 36 West River St. 
M ar>·, Gcol. 811n-.. Canada) li e severnl hundred feel north of a dyke of granite whirh 
ma>· llC' the source of l llC' g;alC'nrl. On the ot her hand. lhC'y arc ad.ioinC'd on the north 
hy Carboniferous cong;lomer:1le rf'sl ing; nnC'onformably on tilC' Gold-bearing serif's nnrl 
numerous deposits of g;:1 IC'na a 1·C' known lo occur in Xont Scoli:1 a long thi s conlarl. In 
the one case the possible conli nnalion of the deposit mig;h l li e to the south and in lhc 
o'ther to the n01th." 

(22) Pictou Coal Field, Pictou County 

R eference 

Poo!C', II. S.: Geol. Sul'I"., Canada. Ann. Rq1L., 1·01. XIY, pt. M, p. 37 (1906). 

Poole reports galena and zi nc blcnclc in nodules in the Coal l\Icasmes. 

(23) Pembroke 

Reference 

Fletcher . IT.: Gcol. Sun., Cauacl::t, Ann. Rept., N.S., vol. V, pt. II , pt. P, p. 1 6. 

The depo;:it i~ near C:lcnbervic po:::t office. upper Stcn·iackc valley, Col
chester county . The rncks arc hard , blue limestone;;; of Ca rboni fe rous agr. 
The clcYclopmcnt work 1vas ca rri ed out near t he base of the lirncsto11cs 
\\·here the:· rest on red and g rc~· slates. 

A visit was made to the property in 1925. Evidence of comidcmhle 
exploration work in the form of tunnels, pits, and shafts is to be observed. 
One tunnel is mid to have a length of J 35 feet . ::\ o sign of extensive minN
alization \\·a,; obscrwd. Small st ringers of ca lcite cut the limestone. Tt is 
reported that la rge ma::<:'CS of galena were encountered, but none was 
obscrnd b:· the \Hiter. Dis~cm in ated galena in the Ca rboni ferous rock:J is 
present in many places in No,·a Scotia, but the amount::< arc apparently too 
smal l to be of commercial importance. 

(24·) Leadvale Galen a-Sphalerite Propert y 

(Sec Figmes 6 and 7) 

R eferences 

Hcports of DC'p:1rtmcnL of l\t!im·s, ~orn Scalia: 188l, p. 14; 1882, p. 11; 1883, p. 24; 
1884, p. 34; 1926, p. 83; 1927, p. 95. 

Ceo!. Sun·., Canada, Ann. HC'pls., N.8.: rnl II , pl. P, p. 162; rnl. III, pt. A, p. 98; 
1·01. V, pt. P , p. 186; rnl. VI , pL. S, pp. 84-85. 

H ardman, J . E.: "On the Ol·cun·f'ncC' of Galena al Smithfield , ~.S."; Jom. Can. Min. 
Inst., YO I. I. pp. 215-219. 

l\Iurph_v, G. F.: "Report on t lw Smithfield Lead Property"; J\".S. RcporL on the Mines, 
1925. pp. 120-125. 

\.Yilson, M . E.: Ceo!. Sun• .. Canada, Sum. Rep!. 1926, pt. C, pp. 79-83. 
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L-OC . .\.TfO:\ A:\D llT:-iTOI\l 

" This proprrt:-· is siLwtl cd at L eadrnle (formerh· known as Smi thfield) in Col
chester county, about 12 miles sou lheast of Trmo. It lies 9 rnilrs in a strnio-ht line 
and 13 m il es b.v road from Brookfield stat ion on the Canadia n Kationa l. 

0 

De1·elopmenL work on t he deposiL was beg;im in 1881 and conti nu ed at inten-als 
to 1884. During t his period sluf ts ::-.Jos. 1 and 2 were sun k :rnd a small ;omcl.Lcr con 
sLructcd in which about 300 tons of ore were trea tr d. JJuring; t lw winter of 189-l-9.5 
operntions were rPsunwd for abouL 6 months. AL this ti111C' ;; ha fts :\o;;. 3 and -1, and 
three dia mond-drill hol es (Figure 6) wNe pul do11·n. ::-Jo furlbe r 11·ork was attempted 
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unLil 1925. when :\fr. R. E. G. B urroug;hs [Ind asi'oe ia trs obihierd an oplion on Lhe 
propNty and in 1926 dc1Yatcring; the workings for the purpose' of clrtN1ninin:.>; the 
extrnt and g;r:idc of -the ore. lL 1rns at this time ·ihat the deposit 1rn,; exa min ed by 
lhe wr iler ." 'L 

An option from i\Ir. Burrough,; \ra;; taken in turn by the British :\fob ] 
Corporation (Cnnacla) and \1·ork b:-· this compnny 1ras commenced on 
J anuary l , 1927, nnd continued until July of t he snrne year when tlie 
option \ms dropped . 

C: l·:O 1.0C.: \: 

"Ko rock outcrops 11·prc obsrn·cd an»whcrr near 1lw opening;;, bll t dc1·c lop:ncnt 
work has shown tlrnt the dcpo,-it orrJJrs in g;re.1· lirn r,; totw close to its contact with red, 
impure f'a ncbtonc (Fig;me 7) . The linw;;tonc, the ore dcpo, it , and 1hc f'a ncbtonC' 
for se1·ernl feeL from its con tact wilh the limestone, hn1·e been Ycr.v much hrokC'n, a 

!The quotations arc rrom the report by .'.\LE. Wilson . 

96752- 5 
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condition indicating that fa ulting has occurrcd along Llw cont:i ct o i the s:cmbtone anti 
lim cstone since the depo,it 1rns formed. The bedding oi the sa ndstone, which appears 
to be parall el to the conlact of thc limestone , trends north 55 dcgrrrs wesL magnet ic 
and di ps about 70 dcgrces south. According to F letcher the Jim cstonc belongs to i he 
Carbonifcrnus an d the sands lonc lo lhe J)('1·oni an. It has bccn disco,·c rcrl lw ·ff. ,\. 
Bcll t haL Lh c sandsl onr cont ains fo"ils of ihe H orto n srr ies and, therefore, bcl on~s to 
lhc lo11·N or middle pa rl of the l\ fi ,.;s i" ipp ian or L o11·e1· C':1rbonifr rn11s a nd that t hr 
l inwslonc is \Y indsor and belong, to l·he Upper M is'<is;; ippi'1n. Th e neawrst oubcrnps 

to the de posit , secn by the wri tcr , li e a bouL 2,000 fcct wesflrn rd. Tlw mosL southerly of 
t hrsc lie behind l\Ir. L e" ·is Fi shc' r 's house and consisL o f thin-bedded. b lue-grey li m,' 
stonc striking easL-wrst magnct ic a nd di pping '10 degrees south. Thr limestone is con
s idcrably join ted and cu t h.1· sra ms of ca lcilc , but is not cul h>· a fau lt. Xorth of this 
poin t there is an ou!trnp of irreg11 !:1rl>· brdded li m cstonr striking in the sa 111 c di rection 
a nd dipping 55 d rgrees $Outh. l"niformly beddc· d s:111dstonr h:ffing the sa1~1e st rike 
and dip is ex posed 3.5 fC'c·l north of th is point. The contaet hiddPn betwC'C'n t heEe t 1·:0 
cxposurcs is presurnab l.1· lhc sam e contact as t ha L seen in the mine working,.; a nd is 
so indi cated on Fl etcher's map."l 

C' J I. \ H .\C r i-:n O J•' DEPO>' JT 

" The d cposit a,.; f'XPO'-'<' d in the sh:1fl;;. dri fts, and CTOs.-<cut s j , ro m po.-<C' d of angular 
hlocb of ore and o f grc'>" li nw, lo1w. cnclosC' d in et nrndd.v 111atrix of fi1w ly brokcn oru 
and Ji mest onc. Th0 or0 111a"rs rnnsi,-1 chicfl» of pyritc , and µ:a lena, with sm,dlc- r 
proportions o f spha le ril c and cakitc. Thr ga lcu:1 in tlw or0-bl orks occu rs in »•e in .; 
culli ng the P.\TiLe and a:' a ni:ltrix c ncl os ing fnu;m en ls of py ril 0 . Th e spha! erit e awl 
ca lcite occur a s aggrcga lrs withi n the ga lcna . The limestone' forming t hC' block;, within 
thc breccia ·is a grc.1· ,-a ri et.1· cu t b.1· num ero us Ye inl cls of calcitc . Th r orc-brece•ia 
zon e trcnds nor th 55 dcgrc0s 11-e:.:l ma~nc·I ic . is from 25 to 30 fcrt widc , and has a known 
IC' ngth in t he working:; of 220 fel'l. [1 is staled. howc1·cr , lh :1 t ore 11·a s cut m a 
diam ond-drill hole siluat NI about 100 fC'eL south of the :\ o. 1 sha ft, t he m ost westerly 
shaft in which ore was found. 

1 Geol. Run·. , Canmhl , ).fo p Xo. 636 (Tru ro Rhect). 
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:\ number of samples, rpp re.-;ent in g; as n ra rly :ts coul d be obta ined an a H·n1<.>;e 
acro:;s ll'id ths of 4 lo 5 feet, ,,·err f:Jk Pn fr0111 t he faces o f t he drifL and t he \\·a lls of 
t he cro:;:;culs for the p11rpo:;e of delcnnining;, ii pos:;ih lr, th e approxirnal c avcrng;e 
g;rad r of the dcpo,;il. Ana h ·,;l'o' a nd :1:;:o;:1>·.; of t hrsc sa mpl es made by A. Nadler :rnd 
H. J. Offord of t lw i\Iin r,; lhanch :;holl'cd that t hey conta inr d from :t trace o f silver 
an d no \rad and zinc, 11p lo 0· 28 ou nce of :;i h ·r r :1 t'on , 2· 05 per cent of lead , ::mcl O·SS 
per cent zinc. C: old \\·:1,; ah,;rn l from all the samples. T"·cn t.\· channel sa mplrs, taken 
b>· \\' . L . c: ooc hl- in, \\·ho cxami ncd the proper!>· prc\·ious lo the \Hile r, oh0\\'2cl a 
simil a r , ·a riation in g;rndr up to 26 · 69 per rc nL of lead , 0· 34 ounce of sih ·cr a ton, :u1d 
10·62 pe r cen t of zinc . Tlw a\·e rng;e ll'as 0 · 1± ou nce of ,;i \,·cr a ton, 5·04 per cr_·nL of 
lca d. a nd 3 ·51 JlC' l' cent zinc. The di lTrrrncc in the a\·crnge grade of t he s:un pies 
col lecled b>· the \\Ti lr r :rnd lho:;e col lected by i\fr. Goodll'in is probably du e, fo r the 
mo,;t pa rt. lo t lw facl that I he \\'rit er 's f<amp \e,; \l·rre chief\ .,- from t he " ·a ils of t he 
dri fh. A "t rnpl e ta ken hy :\fr. C:oodll'in :HTO" a \\'idth of 7 fr('( on thr cas t w.d l o f 
t he \Yes tcri>· of t hc sout h cro,;:;cu ls from j\ o . 3 :;h:tfl (Figure 7) contai nc·d 8 · 48 per 
cr n l of lt'ad. 0 ·42 prr crn L of r. inc. and 0· 17 ou n cr o f sih·C'l' a ton , "·hcn'as t"·o sam ple's 
laken b.'· the '\Tiler acro:;s ad.iacrnL widths of 4 fee t on t he oppositr side of the !Oame 
cro,;,;cut con ta ined , re,;pccl i,·e i>•, 0 ·54 a nd a lracf' of lea d. 1 ·46 a nd no zinc, and 0 · 10 
a nd a trace of si h ·er. It is c,· idenl , t hcrcfore. t hat i t is imp os:;ibl c lo delr rn1inc the 
a ,·r rng;f' g;radr of orf' in a depo,;it of i b is irrcg;ular chara<·lc r h>' the usua l samp l in~ 
nwlhork ::\e,·cnhele:<:;, the re.•ul h of t hr ih'<:1y.' indica te t hat t he dcpo:;it is probably 
not of '1\'C'l':lµ:r \\'O rk: t\J \(' µ; r:t d f' th roughout it,; \\·ho \C' exlcn l. \Jui thal within lh c 11,i nr, r
a\ i?. C' d zone t lwre 111:1>· br a d rpo.-; il a t lC':lst 5 lo 10 ff'rl \\'ide and collla ining 5 pn crttL 
of lea d and 3 per cent o.f zinc." 

]) 1::1· E l .OP:\TIC'\T 

" The d r,·r \opmrnl work iw r \'ornwd on the proper(~.- CFig;11n's 6 and 7) includes '.our 
sha ft ,; ha,·ing; t he fo lloll'inµ: dept hs : ::\ o . 1, 30 ff'ct ; .00. 2. 55 feet; :\To. 3. 40 feet; 
l\ o . 4. 40 feet ; a nd dri ft.-, a nd rro.,.'<CU ls frorn :;J1a fb ::\ os . 2 and 3 as ;;}10wn in Fi gure 7. 
I t is st al ed ii>· C:il pin l h:t L thcre is also a cro.,scuL ex lcndin g; for 10 feel sou th from 
s haft. Xo. 1 in whi ch there is orr for 30 frrt. This \\'as not exam in ed b,· 1he wri :l' r . 
Three diam ond-drill holcs a rc sai d to ham bren drill ed to d ep ths or 80, ·1'13, a nd l.51 
fcet rrspC'ct iv r \.,-, al lhe points indica trcl in l<'igm e 7. It \\':lS in the hole bct\\'l' L'n lhe 
road and cree k tha t ore is sai d to ha,·c been f' ut aL t he hot tom." 

Th e pro per t:-· 1rns Yisitecl in early .Tune, 1927, 1Yhen de1·cloprn ent worl;: 
\l'a S being carri ed ou t b:-· tlte Briti,.:b l\Ietal Co rporatio n (Canada ) . Tlii s 
\\'Ork i:-; canicd ou t from ~o. 2 shaft 11·h icli is Yer tical to tltc 50-font lcvnl. 
Bclo1Y t hi s lc1·c l it 11·a,; continued to the 100-foot lc1·el on an angle of G0 
deg ree:; soutlrn·cst. Dri ft:; 11·crc nm both 11·a ~· ~ along the brcccia zone. Tn 
the nortlrn·est 84 feet of drifting \l'aS done , at the encl of 1Yhiclt ;.; hort cro sc; 
cuts 10 and 12 feet long, re"pcctivcl :-·, \l'er c drinn southeast and north 
east. To the :;outh en~t a drift approx imate!:-- J 00 feet 1\'ns carri ed from th e 
shaft. A crosscut m 'l::: a lso driven from the shaft across t he brcccia znnc 
The abo1·c rnca:-;mcmcnts a rc the total of the 1rnrk per form ed by t he Brit ish 
J\Ictal Corporation . 

Cond itions on the 100-foot lcnl a rc similar to those desc ri bed for t he 
,c;hallo1\·c r depths. Th e ore consi,;ts of rou nded masses of Rtdphid cs in a 
brok en zone rcpre;;entccl in plnces b:-· heay:-· blue clay . At the time of t he 
1nitcr'::; exam in ation onh· 98 feet of the 100-foot lenl had been dri1·e11 :{2 
feet to t he n01t h11·cst anci G6 feet to the s011 theast . Ore breccia 1Yas encoun
te red nortlmest of the slrnft for n di stance of 20 feet , bu t beYond thi s, to 
th e nort h1Ye, t, the drift sho1wd no ore. Li ltlc ore 11·as seen to the sou thcast 
of the shaft . Th e mate ri a l taken from t he workingi:; iYftS hand so r ted , t he 
sulphide blocks being piled by t hernsclns. The 1uitcr m 1s informed t hat 
this rnatcrin l ran about 5 per cen t combined lead an d zinc . A:-says of t his 
t:-' PC 1Yhich would correspond to a mill run form probably the best 1:wcragc 
t ha t can be m ade. 

G6752 5~ 
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ORTGIX 

The dcpo:<it \rn;; fo rm ed originall>' a long th e contact bct11·cen the lime
stone and the underl y ing sand,; to nc-;;lrnle series. Th e ore zone \Ya~, ho 1Y
CYcr , so cxtcn;; i,·cly broken a nd sheared by later movements that its original 
characte r ancl climcn;:;ion ;.; can onl:< be conjcctmccl. 'J'li c first problem i.s 
whether the solution s tha t deposited the sulphides had thei r somcc in so me 
underl y ing igncou:< rock or \r erc of sm facc origin and picked up t heir iron, 
lead, a nd zinc content during their circulation through OYc rl >·ing rock. 

A study of the ore rna;;~es furni;.;hes a ce rtain amount of infornwtion. 
In place;.; blocks of limcc:tonc a rc surrounded b>· pyrit e and contain di'°
f'C rni natccl P>· ri tc. Thi,; sugge,;h t hat the original mineral ization took plflcc 
a long a zone of moYerncnt, that pyrite and other c:u lphiclcs 1rerc depo,;ilcd in 
thi;; fracture zone in place;; :<u rrounding brecc ia ted fragment;; of limc~tonc 
a nd in places r eplacing the li mest one . Again the ore m as,;es ~how 
in place,; a cli,;tinc t banded e ffect. One ~ p cc im en collected by t he 
write r shows a ban e! of py ri te one-quarter of an inch thick smrnunding a 
small limc;.;to ne fra gment. ThiR in turn is smroundcd by a layer of galen:~ 
an eighth of an in ch wide, a nd a third band c: ha rpl y m arked off from tl1c· 
ga lena consists of whi te c:ilcitc \Yith \\·hich is as;:;ociatcd br01rn rc,;i u ou .~ 
sphalcritc. Both the calcite a nd the Rph a lcritc cany t in:-· crysta ls of pyrite. 
Thi ::; banded arrangement of the mincrab is suggestiYc of an origin from 
heated so lution;: g i,· cn off l>y a n igneous masR. It i::; Yer,:< common in 
deposit::; having that origin. On the other hand it i,; y cry difficu lt to 
im agine h01r descending :=:o lu t ions that had leached thei r iron, lead, and 
zinc content from surface rnck,; would g iYc ;:;uch a sclccti,·c p rec ipi tation . 

Th e si!Yer content of t he ores is low, but it is as g reat or g reater than 
that in the zin c- lead ore;:; of (;a,;pc \\"11 ich a rc kno11·n to be rclatc•d to bod ie;: 
of sycnitc a nd granite of D c,·onian age and \1·hich in t rude the rock s in 
which the deposits li e. 

No igneous rocks of po,;t-1\ [i,.; ,.; iRs ippian age arc known to outcrop in 
L11c Yicinity of the dcpo,.; it. The rocks in \Yhich the deposit lies, hO\Ycver, 
a rc folded and stand at high a ngles, a condition t hat suggc::;t,; that igneous 
roek ;; may be prc;;ent nea rby at depth. It is the opinion of the \Hite r t hat 
such is the ca;;c, ancl that the ores \YCrc dcpo:<itccl b:-· ai'cending lt ea1 C'cl 
so lu tions. 

Afte r the depo~ i t \ms formed mo,·emcnt on nn cxtcnsiYc :::calc tool~ 
pl ace along the same line of wcakncRs. Th e ore deposit was broken up 
and t he a djacent rock s \1·c rc brecciated , shea red, a ncl gro und. The l a rgc~t 
m ass of ore obtained in t he \1·orkings had a diamete r of 2 feet. This s b01y,: 

that t he dcpo ;:; it ori gin ally hacl a \1·idth of at leas t that amount. 1101,· m11ch 
greater is no t known. 

POSC:IBlLlTlE::i 

Th e \York performed by the British ::\Icta l Co rporatio n led to t he 
conclusion that the deposit offe rs littl e hope of prO\·ing a commercial 
succc;:;,; _ The grade of e\·en the ir hand-picked ore 1rns lcl\\· . Jn addition 
no la rge tonnage \nH opened up . Along much of the JOO- foot lc1·cl little 
ore \Y a,; encountered. 
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(25) Gay Rivet· Galcna-Sphalerite Deposit 

R eference 

\\' il,on. :\f. K: Crol. Sun'., C:rnada. Sum. lkpt. 1926. pl. C, p. 83. 

·' Aboul lhrrr- fou rlhs cf :L milf' sout h of C::1.\· riH' l', Hali L1x count>·, so lllc p its in 
which galena and sph:1lrr il r O('eur h·11'r been oprned in µ;rr.\· lo buff \\'ind,or (i\Ii ,sis
sippian. Carboniferous) li11 H':' IOJH' c-iosf' lo it s contact \\'iih lhr Gold-bearinp; se ri es. 
Thr Ji nlC'stonr li f's as a \·rnf' f'l' of irreµ:ular I hi ('kne:'S m·er 1 lw slll'L1ce of the older series, 
\\'ith ma.'"" ' of tJw olrlf'l' roC'k proj rf·t in µ; t hrouµ; h in placrs. The µ;alrna and spha leritf' 
occu r in ca!C'ilr aµ;µ: rcµ;alc~ or in irrrµ;ula r zonrs ll Jl lo 1 in ch wick. They k 1\·e no 
rcµ:u laril.\· . but oc·elll' inorr or lrss c\·ery\\'h r re in s ma ll amc>tml s. On I he \\·hol e t he 
proport ion is sm a ll. cam plrs from onr of the du mps col lec ted b.\· i\lr. Blll'rouµ:h s 
conlainrd l i lo 3 prr Cf'nt of lrnd. but lh is \\'Ould 1·rprrsr nl a maximum rn.l he r than 
thr a\·eraµ:r of lhr drposils. Thr knO\\·n de posits exposed in lh r propr rl>'. tlwrrfo rr. 
a rc not of \\'O rkahlr µ:rnd e undrr prese n t n1:1rk r l conditions. ThP>' arc of inl erC'st. 
hO\\'E' H'l'. in l hal l hr.\· oceu r ai lh r has(' of the \\ 'incL.;or lin1rstonr, '' rf' lalion.-< hip \\· hi rh 
is sim ilar lo l hal of a numbr r of µ:alrn: t dC'posil s in :\o\·a Rcoli1L a nd \\'hich poss ilil.\· 
has sornc IJC'a rinµ; on t he oriµ:in of t hese d r posils ." 

(26) Dunbrack Argcntiferous Galena Prospect 

R eference 

H ayr:', .-\ . ()" C:C'ol. ~UJT ., C':1n:1d:1. Sum . H rpl. 1917. pl. F. p. 30. 

L OCATIOX 

Th e p rope rt~- is in Halifax county about 3 mik~ northll'est of ::\Iusquo
cloboit H arbour Yill age . The ,-ein nos,.;e~ the post road irnmcdiatel)' ,,·est 
of South l\Icndo\\· lake . 

I ll STO RY 

Galena \\·as cli scoYcred on the prnpcrty in 1888 by ::\lr. .J ohn K err ; the 
early cJc,·elopment \\·ork \\·as, hmrc,·e r, carried out by ::\[r . .James C. Dun
brack . \\'ork \\·a~ carried out in 1910. a nd later in 1916. 

GEOLOGY 

The rocks in the region around ) [u:::quodoboit H arbour co nsi-:;t of 
slates and (]ua rtzites of t he Cold-bearing serie;; in trndcd by D eYonian 
granite . :'\car the contact "·ith the intrndcd rocks the granite i,.; a grey, 
coarse-grained, porph>·ri tir. bio tit ic nuicty \rith n ystals of feldspar up to 
2 in ches in length. The Dunbrack depo~ i t occupies a zone of weaknc::: ::; in 
the gra ni te. 

DEPO:-i lT 

The depo,.it i:-: a fi,_surc ,·ein ~t ri king nortlrn·e,;t a ud dipping north east 
at an ang le of 70 degrees. Its a\'Cragc \\·idth i;; 2 fee t 6 inche;;. H ayes 
states : 

" The :tS:'<' rnhL1µ; e of rn in r rn l;: . including large cn·:-< tal s of quarl7. a nd fe ldspar, 
suµ;g csb th1tl l hc fi,;,urc \\':Is fir,;[ fi llr d h» <L prµ:mal ile dYke . Tlw brc('e ialrd char
ac ter of l hf' :is,;c'mhlap;C' indi cates that ll1 0\' ('ll 1Pnl look plac·r :tlong t he d.\·kr and in 
the rcsulti nµ; fissure si li ca in l lw form of nµ::ttc and opalr:-<c<'nl s ilica \\·:1s drposiled 
Te-cemcntinµ; the brecciated m:1lcrial. Fu rlhrr fracturing of the \·ci n fo llo \\'Cd, with 
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the inLroduction of 1.lw nwlallic mine ral s. Cro'"' fractures in the ;:i li cC'o us YC'in rock 
ma>· h:t\'C µ;i,·C'n rise lo a la.,·crccl ch:i.rnctcr of the mrta lli c minernb which cro;;s t he 
ore-shoot wiLh flalLcr dip than that of lhc Ycin." 

In 1925, at the time of the \\Titel''S y jsit to th e propert\', the ;;haft,; were 
full of 1rnter and the examination 1rns limited to t he surface exposures 
and t he mineral specimens on tlie clump. The gnng11e is Ja rgel>· \rhite, pink, 
or smoky qual'tz and dense , opalescrnt silic11. Small n1gi" arc lined with 
q uartz cr:--stal;; or \1·ith malachite , or \rith malachite 01·e l' 0wutz. Galena 
occurs in big masses, \1·ith coarse clca,·age face;;. Clrnlcocite i;; found n,],;o. 
It is common !>· ~u rrounclecl b» malachite or ch r:-sorolla. H is apparently 
of secondar.Y ori gin, for in pl ace;; it is found sur rounding clialcopyrite. 

" In 1910, a shafl was sun k to :i. d ept h of 75 fer t l hrouµ:h 15 fre t of glaci:i.I d r ift 
a nd 60 frf'L of H'in roek, :i.nd :l tunne l was dri\·en 375 frC't soullwa,o l\\'it rd. A second 
slmft \\as also su nk al :1 point GOO feet ;;out hC':ist of the fin<t. to a depLh of 40 fret-, 20 
feel bcinµ: in solid H'in roek. Tlw dc\·C'lopmC'nL ,,·ork was found lo be loo cxpcn~i,·c 
and ,,·:1s di seonl inucd. 

In 19lfi l\!lr . B ohrrt Ewing of Xr'' Orleans, La., took m·er the nroiw rh· 
sccurinµ; the .scn-icC''i of :\fr. M. C. H a \·crfirld a;; l'nµ;in cer. lVIr. Ha n~rfi c ld unwa te red 
t he no r th\\'f'•iL shai't a nd workin~s, 'Clmpled the tunne l, a nd kind ly S!ipplird the re.suits 
of the anal.,·srs nncl :l.-.-ay~." 

Analyses of .'fomplcs Tak en fro m T unnel .Southcast from _Yorth1ccs t ,Shaft 

Distanf'c from nonhwcsl shaft 

----------
l'el'l 

J.I . 
.5·1. 

134 . 
225. 
287. 
3,12. 

!This shoot extended for 10 feet, along vein. 
:tThis shoot extended for 10 feet along Vt'in. 

\\.id th of 
Yf'i!l 

------
Ft. In::;. 

2 6 
2 G 
1 6 
2 
2 G 
1 G 

fb Au ,\ g 

s (h . 

1·.'i l 40 Traec 
l ·8 J ·GO Tr:t('C 

'~.·I' 1 ·GO 0·40 
H·O' 2 40 ] ·00 
2·0 :{-20 0 ·10 
l 3 2 .40 0·50 

Assays and analy!'il'S mad e by assayer of T ough Oakes Gold :ilincs, Kirkland Lake, Ontario, aided by \V. F. 
John, mill supcrinlcndenl, and _\l. G. 1-la\·erfield, .\"ovcmbcr 191 6. 

" ThNr i.; C'\·iclc nLly no workablr ore in th ese \Yorking;s, as lhe bellc r grade chutrs 
a rc small and far ap:i. rt :i.nd lhc an' r,tgc ntluc loo s mall to pay . 

Th C' shafts su nk in lUlO \\·ere made 6 io 14 fC' e t , but J\Ir . 1-Itwcrfield deepe1wd thr 
souLheastern shaft :i.s '' pro><prclinµ: s ha ft 5 lo 12 feet, g;i1·ing room for rni.-in~ orr b.,. 
means of a slrC' I tub nnd p lank ,;ki dway anc! fo r a cornparlrnC' nL for a lad clcnrn>-. Thi ' 
sh:1fL wt1s wnk 1to :i. clrp th of 110 fort and pro~pecling l unncl,: clri,· cn 100 fC'e1L eaeh 
way from lhc "hafL a long l·hc H'in from thC' 9.5-fo o·L IC' \·c l. ForLuna le i~' this s h3 fl 
was sunk on an ·o:·e -~l10o t ,,·hi elt w:1 ~ foun·d lo be 76 'feet in b lera l C':\ll cnt alonµ; l he 
Ycin, 26 fcC't nort hwC's t :md 50 feet soullwast of th e shafl. Th e hi~hc,;t p:rade ore 
appear,; lo be alonµ; 40 feet of lhC' soull1C'><o lcrly portion. The 1·e in Y:Hirs in \\·idt h 
from 2 feet to 4 fC'C't , a,·ernp:ing 2 feet to 6 inches, the s trike' is 110rlh 47 degree's \Ycst 
mag;nelic. and dip 70 drµ; rC'cS norlhC'asl. 

At t he tim C' of lh c writer's ,·isi t lo the propNty on April 30, 1917, thi.; f' haft m1s 
sunk Lo a clcplh of 105 fret and lwo µ;roo,·r s.1111plc's were laken acro;;s t he ,-rin al th e 
bollom of the shafl. The results of the a nal.'"'es are :ts fo ll ows: 
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Analyses of Groove Samples from Southcastern Shaft 

Lead. 
f-;j]ycr .. 
Gold .... 
Copp<:r .. 
gis1riutl1 . 
Zinf' . ......... . 
J\lnn~;u1('~0 .. 

22. 39'~ 
2 3G oz . to to n 

::\one 
0 50~ (, 

::\one 
0·6·1% 

Trace 

l ·25r;, 
2·-18 oz. to ton 

::\one 
i 21 s;, 

J\one 
o 3o'.;, 

Trar-c 

16. nr~ 
·40 oz. to ton 

None 
0·70~ ;, 

Kone 
2 90% 

Trace 

J. .\vcrage sample aeross southeast faec, bo tto n1 soulhea st s haft at 105-foot depth, 21 feet 
drift an d 84 feet Ye in. 

2. AYcrnge sample across north west f:cr-c, bottom southeast shaft at 105-foot d epth. 
3. Grab sa lllp!e frolll piekecl ore from lowe r part of S'lutl1 shaft ta ken from shaft h ouse. 

'· A consen'ati1·e ec;tima le of t he ore lilockPd out and ready to sLope is 600 tons 
of 20 per cenL lead ore, or 240,000 pouncL; of lead . Ninkinl,!: costs totall0d about S50 
])('r foot, and if the ore contint1Ps in d0pth as it prnmises a further 400,000 pounds of 
lead would be de1·e loped b.1· sinking an additional 100 f0el. 

Oil IC:J :\ 

Tlw so mcc of the metallic su lphidPs was prnb:ib],· d0ep-O"e:1t0d ~ncl if this is so 
it woukl indic:1le pcr:;istcncc in depth and a probable incrc:ise in lateral extent along 
t lw 1·ei n ." 

( 27 ) New Ross, Luncnburg County 

R eferences 

Faribau ll. E. H.· C:0ol. Sun· .. Can:1da, Ann. Rept., , -ol. ::'\T, pl. AA, p. 186 (1907); 
p. 148 (1906); p. 82 (1907). 

In the 1907 Summary Hcriort Faribault states: 
" The followinµ: rninrral., h:we been found lo Ol'Cl lr in the l,!:r:tnitrs rtt Xew Ro'<;: 

cass ite rit e, monazite, one of thr columhitc mi1wrnls. clun:i nµ:il r , :irnhlyµ:on itC'. a li t hium 
micu probably lcpiclolile, wolfrnmi te, ochcPlilc, hiihnerill', rnol~·bclenitc, zinc bJende, 
!wry!. ap:1t.itc', tourmaJi1w. fluoritP. Jl.noh1,itP. Ill<llll,!:anil0. lirnonitr', lwrnatitC'. maµ:nC'titc. 
sidcrite . bi,muthinite. argcntifcrous galena, copper, iron an•rl ar.'Pnical pyrites, kaolin and 
fire-clay, crystal,; of hlaek. smoky qua rtz , hu-µ:.• cr.1·stab of 11·hitc, 8n1oky quartz, some 
of wh ich measured 27 inches Joni,!: b.1· 10 inc!ws thi ck ." 

The amounts of zinc a nd lead rnlphides arc cYidcntly nry ~mall. They 
\rcrc cviclcntl~- clcriYcd from tbc granite under condit io11s of higb tem
perature . 

(23) Ram say Lak e, Luncnburg Count y 

R eference 

F:uihault. K ll.· CC'ol. Sun· .. Cwada. Ann. H C'pl., 101. .\:TI, pt. A, p. 344 (1907). 

Fari bault reports: 
" An association of quartz. fclcl~par, a nd mica, with sma ll qu'.rntitics of calcite and 

fluorite, J1o l clin~ a littl e molybdenite and sphale ritc. and some particles of chalcopyrile 
and pyrite. }'rnm 1·pin in µ:r:mite on Caraway i:;bnd , in Jake llamsny, Lunenhurg 
county, p rO\·i nce of Xo1·a Scot ia." 
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(29 ) North Carleton, Yannouth County 

R eference 

R obin son. A. H. A .: " ::\Tote - on Zinc rind L ea d in E a -tern C.rnada "; Itll' esligaLion s 
of i\I i1wral Rr;;ources an d lhe '.\1ini n g; Indu ,;il ry, 1925, ~J ines Brnn ch, D epa rt m ent 
o f i\ I ines, p. 62. 

"In 1923. the Am eri can Snll'l l.in g; an d R efi ning C om pan>· arr r rportrd lo ha,·c 
d one <Orne ,,·ork ·On a n orc·u1Tenc·r of zinc. lead, and eopjwr at Kol'th Carleton, 
Y armouth roumt,-. TllC're i" a ~ h :ifL on the properf_,-. sa id to h e 66 feet deep . \Yith 
some clorif'li ng; an d a dump cont ain in g; ribout 60 tons of ore. R esul ts :1re s1i d lo h1ve 
been so di>:1p11oinl ing; lh:1t \\'Ork \\·:1~ ~lopped and t he property aba ndoned ." 

(30) Joggins Coal Min e 

R ef ere nee 

H a rrington, B. J.: C eo!. Sun· ., C:rn:1d:1, R cpl. of Prog. 1876-ii , p . 481. 

H nrri ngton report~ : 

"Coa r.sc ly Cl'\"st.ai'line g;al rna, \' CIT p:i!r in colour, an d m ixr cl \\' it h \\'hi te calcite 
a nd black coal ma.tle r. Tl1 0 sprc im rn \\':\ :" from ~1 r. A. J. H ill. C.E .. \\·ho fOlm(I it 
in thr underc·la.\· of lh r Cumhrrland ' (n m a f fh r J og;g;ins. Thr g;: tl rn:t is ~la lc cl to fi ll 
fis~ure" eonforrnablr lo t h r lin r of a " Lmuble " and to come into contact \\·ith t he 
co:tl. It \\'as assayed for si h· C'l' b u t containrd on!:-· the mNr,<t tr.ires ." 

XE\Y BRUXSWICK 

(31) Campohello, Charlotte County 

R eferences 

R 1i lr>-. L .1\-.: Ceo!. Snn·., C:inad:1, An n . H cpt ., rnl. X , ]'t . ~1I , p . 34 (1899). 

Bni Icy report~: 

" A t se ,· ernl po·inls on thi ,, i:<l:rnd, Yc in s of gal ena, u'ually in assoc ia t ion wi th 
Rp h:tlrri lr or zinc blc>nd('. ha,·e bee n ob:<cn ·ed. buL at one point o nJ.,· l h r :-· ha1·e been 
fo und kirge enough to lead ~o an.'· r xpcn di !m c of cc1pil:li. Th is point is near the east
ern rxlremih of l·he harbou r of \\' elshpool, no t far from t he fo,rm e r res idence of 
Admiral 011'en. "·h e re . nr:irl.\· fnrly yrars ag10 . a qu a nlil.\· of 1l h c 11 bo1·e ores . chiefly 
p;a lena, \\'a,; foun d Lo occur in connexion wi th a se ri e;; of ch lori t ic nncl hornbl enclic 
sl rala, probably of H uronian agr . A lc1·rl being; opr nrd in the hank, no t for abo1·e 
hig;h-wa'fe r mark , se1·era l tons oif , ·cry good ore were exlrac t.r cl , but ·ll'hil c the vain , 
as first exposed . was sel'Crn l feet ll'id c. consisting; of gaicnc1 11·i1lh n.6ocialed borile and 
pyritr . :iL thr di sl:rncr of 20 fcrL or i'O iL dwindl ed clmrn lo a thic lm rs' of only a couple 
of inchc;;. It \\'as then abandoned. 

In this connexion. il is of some irnpo rt.a nce to no t ice ,lh:tt o re;; of !0a d hm·e been 
obse1Tecl a1t a number of lo ra li t ir;; in l lw ncig;hboming; dislricL of lrashindon county, 
i\hin r . ;oome of ll'hi ch . as near L ubec, ha1·e at b mcs bren t h e 'b:i;;is of more or less 
extended mining operat.ions. 

On i\Iag;ag;uada \·ic ri,·c r. h:ilf a mile below t h e Yil bgc of Sit. G eorge . is a small 
i land u pon which. i t is s:1 id , a \"ein of galena occu11s. yi e lding masses of pure o>re as 
brAC as a barrel." 
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(32) Frye Island, Charlotte County 

RPf Prcnce 

B.1ilr'>·· L. ·ff .: Ceol. Suri".. C:nurki, Ann . Rrpt., YO!. X. pt. l\I , p. 3.J.. 

B ailey reports: 
"The goolol(y of this i-Jand. '.ll'o k nown ~is L'El :lllf! i<lanJ. and silu:ited near the 

mouth of L 'F t:mg h:1rbou1r. i,; eon1pliC':llcd. and is ful l_,. drsr 1·ibrd in t·he Goolol(ical 
fiu1Tr_1· H <'porl for 1870-71 (p:1l(o 86) . Of the roc ks ml'L ll"ilh. the mo,1t important in 
lhe pre,ent connrxion is a :<rric'" of lin1C"~lone>', in p:Ht dolomitic, :ind as.•oc•ialod \\·ilh 
qu:Hlzi1r '.<, lh: tl form l110 <hore of that portion of lhr i<l:rnd 11·hic-h Ol"C· rl oob t he·' Baek 
ha.1·.' ' The,\' nrc quilr sirnil:ir lo roc·b lo be pro,rntl.1· noticed both on lhc rnainland 
of C'harlol-lr r·.ount1· and in 8l. J ohn countv. and. with lhr l:illrr. h:11·e been re.fcrred 
lo lhc Lauron'li:rn · sy.<lem . Inlrr,,rc-ting tl;r,c lirnc.<1.0nC's. 11·hich :il;;o carry more or 
lC'" serpon-linr. :nr :1 nurnlJer of 11·rll-ddined lode;: ro1Fi<linir m:1inly of qu:irlz. but 
conl:iining al"o eon,iderahlr qu:rnlilir;; of b:1ritc :ind nuor,p:H. hesidrs Ycin;: of gnl<'na. 
Onr of llw-;c lodr', 11·hrn ~tripprd. ;:ho ll" rd :i width of from 6 lo 8 feel , 
11·ith rr ro111·<r ahoul <'a:3l-nor-lhca.•l. whilr L11·0 othrr loci<'-·. •':1c-h about 6 feet. and 
approxim:itel.1· p:ir:illol. npproar·hrd ·the fir;:[ wil-h a cour;:e ah.Jut norlh<':ist o r nl'flrly 
th :1t of lh<' rnr·l o•ing ,;lr:ita . P ortions of th e;:r lodPs con1:1in nurncrous ~ma ll 1·eins 
of g.tlr1n. "ome'linws :is•ocia'ted 11·ith hlr·n,de or pyritr . but no c.on;oidernhle bod>' of orr 
11·:1s 1·i;:iblr . Br_1·ond slr ippin .!!: the lodes and the fi1·ing of :i fr-11· bl:i~ls no nillompt has 
hrrn m:1de lo !l11ine the ore." 

(33) l\'lusquash Harbour, 'Wcet Side, St. John County 

R ef ercMes 

B:1 ilry. L. \\~. : Cool. Sun· .. C:in:ida. Ann. R cpt., YOI. X, pt. l\f. 1) . 35. 
H arrinirton. B. J .: Crol. Sun·., C\1n:1ck1. R rpl. of Prog. 1877-78, p-t. C, p. 52. 

Bailey report5: 
" Tlw Lau rrn·lian f<H'nilr;; ll'hich occur hPrr c:Hry Yrins of 11·hilc quar[y, holdint; 

sulphide.; of copper and lr:id. A sprrin1rn of thr pure g,tirn:i. a;:-::1:1"ed by Dr. B. J. 
H :inintrton. in lhr l:iborntor_1· of l lw Groloµ:ic:il :-iun·r.1-. >"irldocl 14 ·219 ounrr;o lo the 
ton. Tho oxlrornr h:ll'dno~s of the coun!r.1·-roc-k, as comp:ll'od with that of Frenehm:1n 
creek. i5 :iµ:aim:t iii' profit:i hl f' 11·ork.in!!:." 

:\ samp le of galena 3cparated a~ far ns po~·~iblr from the gangue of 
quartz, gaw, according to H arrington, 14 ·219 ounrrs of sil\'er to the ton . 

(34) Frenchman Creek, St. John County 

R ef crence 

lh ilry. L. \\". · C:<'ol. Sun .. C':rn:tda. Ann. H <·pt.. 1·01. X. pl. :\1. p. 35. 

Bailey report;:;: 
" Tho roC'k,; of this lncalilY boar much rf';;emhlan cc to lh o.->r of Frl'r island. Clrnr

lolt[' eo unl.1·, and a rc nlrno"t. err! :1i nl.1· of L:ll!rrnlian nµ:c. The pri1;r ipal rock is :l 

ll'hili"h or CT C':trn rolomC'cl, rnorf' or lf'"' silicoou~ linw,tonr, lwcorn inµ: in p:ll'h d olo
mitic; but ll'ilh I his aro dark µ:rcy to black. n1bh ly f'l:dr•,;, ll'hilo a little lo lhr north , 
and co1·e ri nµ: a ;;pacr of rn:tny aC"rf's. :trc· 1·rr.1· -h f'a1·y lx·d,; of dark l(rC_\" quarlzilo. In 
Yi,;itinir lh r loealil_1· in 1897. a trench \\·as found lo I)(' in Jll"O l'l'ss of rxcantlion on" 
brd or dolornito, disclosing a ;;r rif's of "rn:tll \"C'ins. frnm 1 to 3 inchrs in width. in 
\l·h ich. bosiclos quartz. \\":lS conl:1ined a qu :intit.1· of iralrnrr :i-:soC'ialod wi th honoy-_1·-cllow 
, phalrrilC' or zinc blonde and "ornc tct r:ihcclril o. Staining< of g:rcon and blue coppor 
carbonates 11·erc abo not iecahlr. 
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The locality is on the farm of Mr. J ohn Burclw ll. and was being pros1H'C(C'd Ji_,. 
:\Jr. C . .J. \\" c ld on. of SL. J ohn. The amou nt of " ·ork, h o 11·r 1·c·r. :;o far d onr . h :1s b een 
too sma ll lo affo rJ an~· dah fo r a n C'slimatc of its n du c. i:famplcs h a,·i n g; bren :;C' n L 
for analysis lo the onier of llw N11n·r~· . a nd thrn', fn'rd from al l g;;rngu e, the nwbllic 
;;ulphidrs 11·C'rc fou nd by Dr. lfoffm:111n to contain no g; o ld, buL lo carr_,. si h ·c·r Lo th e 
C'X tcn L of 25·08 ouncl's lo t he ton of 2,000 pounds." ' 

(35) Quispamsis, Kings County 

R ef erencc 

B ai le•.'·, L . \\· .· Cro l. Su1Y ., Canada. Ann. ll l'pl.. 1·0 1. X. pt. :\J. p. 36. 

Baik:-· repo rt": " Galena 1Yith pyrites and blrncle, 111 Lamenti an 
gnei;:;;:; _" 

(36) Hammond River, Kings County 

R (' f crencc 

B:iiJc ·'· · L. \\". · C:c•o l. Sul"I"., Canada, Ann. lkpt .. \'O l. X , pl. ":\J. p. 36 . 

Bai le:-- report ::: : 
" H ammond riH•r, near \\"a nama k e "s Inn. p:i ri sh of "C"plrnm. Ga lena , \\·iLh copper

p_nilrs. in quartz ,·r in :; P<'llC't raiing: diorit e and p<'lro-sili cc•ou ' roeks of Hu ron ia n ag:r . 
The n ' ins arc '11rnll, bul carry a litt le s il1·e r. An :tS'<l.v by Dr. F. lJ. Ada ms ga1·e si ln• r 
3· 099 ounces to the ton." 

(37) Norton, Kings County 

R cf ercnce 

B a il ey, L. \L, and M att he w, C. L. : Geol. Sun ·., C:uuda, R c•pl. of Prog;. 1870-71 , p. 228. 

A yj,;it \ms mnc!e in t he ~ummc r of 1925 to l\orton. A few rnrnll 
cnlcitc Yeins carry ing ga lena \\·e re foun d cutting Lo11·cr Carboniferou,; lime
stone, buL nothing to \\"arran t exploration \1·ork . 

(38) Teahan Prospect, Kerry, Alhe1·t County 

R ef ere nee 

Robinson, A. U A.: '" ;\" ot ,,,, on 7,inc and L r ad in Ea,;lrrn Ca nad:t ,. ; I m ·r., t i:.:at ions of 
l\I inrrn l lksomcC's a nd t he ":\lining lnd ustr~·, 1925, l\Iinc.-; B ranch, pp. 62-6-1. 

'" The T ea han prospect occms 11f'ar thr junction of B a rrC' t t a nd I\:ci rslead b rooks, 
on t he hrad\\"alr 1·,; of th r uppr r Sa lmon ri H'I' . in Alm :, pari sh .. \ !! >NI eo11nt_, .. It j;; 
aboul 8 mile.-; b~· rmd from Elµ;in ,·i llng;e on the C an a d ian ;\ational rai l\\"ay; and 
a bou t the :;arnr dislanf"r from Alm a, on liclc \\"a(c•r on lhc n orl h shore of lhe ba.v of 
Fund_,.. The prrsenl disCO\"(' ry was mad<' in 1919 by J . E. Teahan. sc n. , of J\:e rr~· 
.l'.O ., OLl lhr bank of t 11C' brook about l .000 feel fro m :rn o ld sh:t fl and the romna nls 
of an o ld copper ,;melter, \\" herr a n :tllo rn pl was nrn d r abou t 40 ~·ca r.-; ag;o lo open \\"haL 
app('<lrs t o lw thr samr lode o r \"C'in as a eoppl' r mine (prob:ibly the ol d CoodfC' llO\\" 
o r l\linera l \"ale min e) . 

Thr on J_,. rxposure . aboul 40 feel in di :rnH'lN, in somC' shal low 1·il;; and sl ri pp ing:~ , 
at !ho rdg;r of the brook. sho""" :t hra,· il y minrralizNI zono about 30 feC'L \\"i(le. ,;lriki ng; 
sout h 55 d<'g;rrf's \\"est mag:neticalJ,· 11·ith an apparent d ip to t hr north. The countr.'· 
rock is a lhinJ_,. larninal<'d. c•x( n 'lllC'],· fi;;si le crumplc>d la lcose or ch lo rili e sc·hi ,;t. In 
t ho soutlwr ly part of the C'Xposu re l hr mi ncra li z:tt ion consist,; of finc -g;rn incd p_nito . 
but on the n o r t lw r\ _,. si de th is is acf"om panif'(J h.'' consi clC'rnb lc a mou nt s of zinc. load. 
and copper su lp hid r,; il"l"cµ;tli:n ly di s tribul <'d lhro11 g; h :1 g;:mg;ue made up chiefly of 
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rnag;nc~itr' and dolomitr', with smal lr'r amounls of quartz. Strncturnll.v the dcpo,;iL 
s how,; a fin(•-g;raitwd port ion (b:tnd(•d in p ine(',; p:H:li l0I to t IH• o-<' hi ,;I o,ih· of I 11r' <'Ollnt r_,. 
rork), ,rhich has b ee n frnclurcd and faulted and th e in t ('l's t iccs fil led 1ri lh coar~er
g;r:titwd nt:t"'in' rnatr•ri :d. :\Io,;t of l lw quartz and l lw ri d wr eoppN eonecntrnlion,; 
appear lo be a,;,;oeiated 11·il h thi,; inlpr,;til i:d m:1lcrial ,,·hich is dii!'fl.v 111ag;n c,;i11111 -
ea!ri11m r:Hhonatr', wlwrr':t' , llw fincr-g; r:tincd ban<lr'cl porlions ron lain li ttle or no li me 
bu t sollt f' rnaµ:n c,;iurn e:1rbon:1tr'. 

T,,.o 'Jl f' Cimr'n .-; of d iffcrr'nt typr' .' of llw orr'. Xo. l. ,;]w11·ing; rn t h('I' co:11"c<r' -g;r:1in l' rl 
roppr'r rnin eniJ, (<'h :1lrncil r or lr'nn :tnlit r ) in qu .1rtz and <':1rbo na lr' µ: :rng;u r' ; Xo. 2. a 
fin r' -g;rnin c cl mixture of P.\Ti tc. µ:alcna. spha leri tc. and carbona te . ,,·crc an:d_,·.; cd in th e 
l\Ji1w .~ Bran!'h Libor:itor.'· wi t h l h r fol low ing; r(',;t1lh: 

L(•:td. 
Zinr. 
C'opp<'r . 
. \ r:-;<'lli<·. 
Cold .. 
~ii\' (' ! ' 

- -I :\o.l 
- ---- ---

oz. per t ~rn 

2. (i2 
7 ·H 

I h% 
:3·.17 
O··!{ 

1-l ·O·l 

:\o. 2 

I ;3. (i.~ 
2'.l · (j!) 

0-1:3 
:\ii 

0·07 
5·(i0 

!\ µ:r'1wra l "1rnplr' ,,·eiµ:hinµ: 116 JHllltHI.', ,;cnl },_,. :'l l r . Tt•ah :m lo th e l\ l in r'o Br:tn('h 
Ore Te,;linµ: L nbornlo ri c,;, to dete rm ine the po,;,;ibi li lie ,; of separating; the lead and zinc 
eon,;t iluPnl...; of t hr' o rr. :tnah·spd a,; fo li o\\·,;: 

l cad . 
7.. in c·. 
Copp<•1 .. ..... . .. . . . 
. \ r~cni(' . 
. \ntiltlOll\ . .. 
Cold . . 
S il Yer 

l ·2G per ec11t 
l·l. 2i .( 
2. '.) ;j 

0. 7fi 
tr:u·c 

O·O:l "'· per [') 11 
:3·9l " 

In April , 1927, work 1rns carried out on the property under an option 
fro m -:\[r. T en lian b.'' K. A. Timmins , Inrorpornted . ReYc ra l trenches 1Yere 
put d01n1 on the oppo,.:ite :-ide of the brook from the main sho 11,ing, but did 
not reaeh d01rn to bedroek a nd affo rd ed littl e additional in fo rmation. An 
open-cu t 1rn" abo made aboYe tile old one in the ba nk of the brook. Ko 
nc,,· ore wn:- opened up, and the option 11·a,.; dropped. 

(39) Lum stlcn 

LOC.\TIOX 

Tlie Lumsden mine is in Albert countY , Xc1Y Bn111;<11·ick, about 9 mile . ..: 
norll1 of Albe rt Yillagc. It i,: on Lum:-dc n mountain at a n clenltion of 
about J .200 feet aboYe "ea -leYeL A 11'agon road , o\·cr \\·l1ich an autornobilc 
ran be dri,·cn '''itl1 d im cull_1-, !earl,; to tl1r propcrl_1'. Ra tt:-· brook, a branch 
of Crookrcl r rcek , rroc;"cs the prope rty and the original d i,.:e o,·e1Y 1rn:-; in it. 
The proper t_1' i,.; owned b:-, ).[e~,.:r,.; . I. C . Prc:-coll, C. D. Pre,.:rott , and 
\Y. A . ).frPherson of Albert. 

(;J ;OLOGY 

Th e roC"kc; of l11 c c\i,;l ri et belong to a c·omplrx of g rey a nd g reen ~r hi ,.:to,:c 
rock~, a ppa rcn t l_1' of Yolcanic origin, intruded by red gran ite . ~ome mem
ber:- of the comp lex apparenll.'" rcprc,.:ent flmr ,.; and other tuf'f:::, a ll of w hi rh 
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Jiayc been more or less a ltered by shearing moYcrnents . Their age has 
been referred to as Prccambrian . The ncarc;-;t kno\\'n granite ma;.;,; i,; about 
t hree-quarters of a mi le to the north of t he minera li zed zone. It is prob
abl>· of DeYonian age and is con,;id crcd to be rc,;ponsiblc for the minerali
zation. 

DEPOSIT 

The clcpo:=;it con;:;i:=;ts of mineralization a long a zone 1\·hich ha s been 
traced for about 500 feet in a northca:-; t direction. The zone consists of 
sheared Yolcanic rocks rn inc rnli zcd with tcnnnnt itc, chak opy l'i tc, ga lena, 
sphalcritc, pyri te, and quartz . In places there is a 1Ycll -dcfincd 1rnll and in 
others the mincrnlization fncles out in to the coun trv rock. The zone 11·hcrc 
it croi"scs Ratty brook ha::; a 1Yiclth of 28 feet and i ~1 the arl it that cuts it at 
right angles it . lias a 1\·id th of 26 feet. The st rike of t he depo"it i,; north
cast and the dip as seen in the shaft,: is steep to the nortlmc,-t. 

DE\'ELOP:'llEl\T 

D cw!opment up to the end of 1927 comistccl of t \\'o shaft, , an adit, 
test pit;:; and trenching, and hrn ck1moncl drill hole;:; . 

:::>haft X o. 1 (.See Figure 8) 1rns rnnk 38 feet at an angle of 68 degrees 
lo the nortlrn·e,;t. fo!lO\\·ing a \\·el l-clefinecl foot-\\·nll. Shaft Xo. 2, 365 feet 
northca,;t of Xo. 1, i" ;:;aid to han a depth of 50 feet and to "lope at an 
angle of 77 degrees to the north. Tbc ore sho\\'s copper and zinc sulp hide. 
\\·i th little or no galena . T he tunnel ha:=; a length of 155 feet, and sho11·s 
a min eralized zone 26 feet \Yidc. 

T\1·0 clinmoncl drill hole,:: \1·crc put clo\\'n on the property in the months 
of D ecember, 1917, and .January and Februar>·, 1918, under the di rection 
of ).lr . .J. C. Beidel man of the F ederal Zinc and Lead Compan>» ). lontrcal, 
1rho ha" kind ly o:t1ppliccl the log,; . 

Xo. l hole 1rn:=; located 155 feet north1ye:=;t of ~o. 2 ~haft. It 1rn;: put 
clo1\·n nt an angle of 58 degrees to in ter,;cct the mineralized zone . It 1rn 
contin ued fo r a length of 248 feet, but no sign;; of mineralizati on were 
encounlcrcd except some Fpecks of chalcopyrite from 211 to 213 feet. 

X o. 2 hole 11·a,; "tarted 150 feet 1rc,;t of ~o. l at n cli~tancc of about 
180 feet from the foot-1rnll of the mineralized zone . It was put clo11·n at 
:111 angle of 58 degree,; fo r a di"tnncc of 288 feet. The onl :< mineralization 
encoun tered con"i"tecl of 3 feet of qu a rtz from 257 to 260 feet, ,-hO\ring 
rnmc chalcopyritc. 

If the mineralized zone continue~ clo11·n1rn rcl 11·ith the ~amc northerly 
cli p it sho\,·s in the ;:;haft;:;, the;;c hole;; should han inte r,-cctecl it. Since 
the>· clicl not do ,;o eithe r lhc mineralized zone doc~ not continue to a depth 
of 250 feet helo\\' the "urfncc or el;:;e it,; clip change;; ,;o that the hole;; failed 
to reach it. 

In the ;;u mm er of 1928, \\'Ork \rn ;; carried out on the properly from 
earl» June until late ~.\.ugu;:; t by the H uronian Belt Compan:<. T he \1·ork 
consi,;tccl of trenching to determine the position, extent. and~ \Yidth of the 
minernlizecl zone, and ;;a rnpling to determ ine its Yaluc ~ . On ly Yc1y ~ ma ll 
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amount~ of gnlrnn and :'phalerite were obtained . .-\ n attempt \rn;:: made 
to di,conr if there ,,·ere any other ore-bearing zone" on the proper ty , but 
none \rn;:: loraled and the option ,,·as d ropped. 

:\lr. ·w. :\1. Goochrin ha~ furni::;hed the follo1ring note" about the 11·ork 
performed in 1928. 

Trench Xo. 1, 263 feet 11·e"L of Ko . 1 ::;haft, i" 60 feet long and 18 feet 
deep in the re11t re ~eclio n. T he mineralized zone i" here 8 feet \ride. 
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Trench X o. 2 i' npproximaiel:< 85 feet to the norihe:1st of 'haft ~o. 
] . The mineralized zone i::: here 28 feet 1l'ide. It con,i+; fo r the most pnrt 
of qunrtz with some calcite cnny ing varying qunntitic;; of zinc nml copper 
sulph ide;;; . 

Trench ~o. 3 i:o 440 feet to the 11·c:::t of :::haft ~o. 1. A t rench 5 feet 
11·iclc and 60 feet long 11· n::: dug to a depth of 8 feet and some float was 
encountered and follO\l'ecl dO\rn to a depth of J9 feet . A 11·inzc 11·as then 
sunk 11·herc the gos:::an capping 1rns thickc"t to n depth of 28 feet. Schist 
1rn::: enc ountered nt thi::: depth and cro~:'cuts \\'Crc clri1·e n into the hanging
ancl foot -ll'all:'. making a 11·idth at the bottom of the :::haft of 16 feet. Small 
:::tringcrs of n in nrnterinl 1Yere encountered , but no appreciable mineraliza
tion 11·as fo und :rnd 11·ork 11·ns di c:continuecl. 

Trench X o. 4 is located 15 feet to the 11·c"t of ::: haft K o. l , and is 35 
feet long. Th e mineralized zone has here a \Yicllh of 20 feet. 

TrenC'h K o. 5, 197 feel norlheast of shaft X o. 2, 1rns dug into the side 
of a ~lope a cJi,ta nee of 30 fee , being 18 feet deep at the 'outh end . A 
c1w:scut 1rns then driven into a hi llsiclc until the mineralized zone con~i , t 
ing of quartz carrying irnn pyrite:' \l'ith :::omc small trace::: of copper ;:; ul
phides 1Yas expm:ed for a 11·idth of 35 feet. 

haft X o. 2 1rns bai lee! out. Th e foot -1rnll consi:::ts of sc hi~ t C:1 JT\' 

ing rnme irnn p:-·rite' and the hanging-11·all is rnfter 11·ith large, cll ip ti~al 
masses of hard pyrite scattered thrnugh th e schist. 

A pi t 11·11::: nJ ,o sunk on the line of strike 750 feet 11·cst of trench X o. 3, 
to a depth of 16 feet. Schist 1rn ~ encoun tered, but it prond to be unmin
cralizccl . Anothe r pit 1rn' clug 240 feet 1Yc:ot of t rench X o. 5 to a depth of 
J9 feet and again no sign~ of mineralization 11·crc seen. 

(40) Dominion No. 1, Lead Property, Woodstock 

LOC.\TlON 

D ominion Xo . 1 propcrt:.· is on the cast side of St. .John ri1·cr about 
2 mile::: :::outhea;;;t of \\ 'oocl"toek , Carleton county. It is held by H . G. 
N' obl c and a::::'ociatc~ of \\' ooclstock. 

IIl STOHY 

A shaft, 23 feet deep, 11·as wnk on the ore zone and in add ition some 
trenching 11':1~ car ri ed out by the 01rncrs . In 1927 the T immins interests 
took an option on the propert:-- and carried out 11·ork from :\la rch until 
.June. T he slrnft \\·as extended to a depth of 60 feet, bu t \\·ork \\'aS then 
abandoned . T he 1nitcr ,-isitcd the property in 1925 and again in August, 
1927, bu t :it bot h time' the ~haft 1rns full of ira ter rn that only an ex:imina
tion of the surface cxposm cs and clumps could be made. 

GEOLOGY 

Th e rock::: of the region arc Pnlrcozoic quartzitcs nncl argillitcs in trndcd 
b:-- D c\'onian grnnitc. T he st rike of the sedim ents is nor therly and the 
clips stcrp . 



PLATE II 

A . Dom inion No . 1, galena pl'Ospcd, vVoodstock, N.13 . 

13. Horne mi ne and smel t er, Nol'anda, Que., September , 1927. 
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DEPOSIT 

The ore zone i:; along ll1c rontact of argi!li tc and quarlzilc. T he rock :; 
arc ronformablr, strike north 15 degree" cast magne tic, and clip ca,.;t. The 
clump,;, made up of nrn tc rinl from the shaft, con::;ist of argillitc. 

The rnincrnl,; p re,.;cnt a rc :ll'gentifcrou~ galena . :::phalrritc, pyrite , and 
quartz. They orcur in :;tr in ger~ and as nrn F ~c;: nncl dis:;cminations in the 
argillitc . Solid sulph ide, a foot \\·icle, is reported to orc ur in places in the 
"haft. A lrenrh run,.; 80 feet ~outh from the shaft. It sho11·,; ~tringcr s of 
q un r lz, but no co nti 11uous YCin . T11·0 hundred feet south of the ~haft a 
little :;tripping has been done , but no ore 1rns uncoYCred. 

CO:\CLUSlON 

Th e dc110;:it is undoubted!:' rclnlccl to the intru:'ion of granite of the 
region and . therefore. tho ugh no bod:' of ore of ;:ufficient size to offer much 
encouragement to do further 1rork ha:; been unconrcd, larger bodies of 
ore may OC Clll' at depth . 

(41) B1·itton Mine, Woodstock 

R eferc>nces 

l ng:t ll. E. D.: C: <·o l. Su1Y., Canada. Ann. H. f'pL., ,·o l. Y , pt. II , pl. 8~, p. 89; pt. I , 
pl .. -\:\ . p. 62 (1893) . 

lnf!:all , E. D.: C:Pol. Sun· ., Canada, Ann. R cpt., n> l. X, pl. S, p. 119 . 

...-\ yi,; it "·ns made in 1925 to the old Britton mine whirh 1;; "ituatcd 
a bou t 5 miles north of ·w oodstock on the 1rc,;t side o[ St. .lohn ri1·cr. The 
1rnrking,; ron"i"t of one :::haft "·hich i::; r epo r ted to be 150 feet deep. Th e 
"·ork 11·as carr ied out about 1890 and argcntifcrou,; g:l lcn a is rc:)o rtcd to 
haYc been obtained. 

At the prc:-;cnt time t here j ,; little to be obscn·cd at the property. Out
crops to t he north o[ the sha ft arc quartzite, bad ly jointed. Slntc also 
occ m s on the dump. Some of the rock fragments on the dump a rc cut by 
quartz strin ge r~; other~ contain a little pyrite and :::hO\\' iro n stai n, but t lie 
amou nt of minera li zat ion is Ycry sma ll and the property i;; apparent!:-' of 
no economic importance. 

( 42) Windin g Hill Galena Prospect 

R ef ercnces 
Cui me,, D. D.: G co l. Sul'\' .. Canada, Sum. R cpt . 1916, p . 254. 
Youn ~, C..:. A.: C:t'o l. Su n ·., Canatl:L, ~urn. RPpl. 1917, pl. J<', p. 1-1. 

Th e \Yinding Hill ga lena prospect is s ituated in Stanley pari sh, York 
count:--. Tbc m incrnl showings a rc r lof'c to the road leading from Taxes 
riYcr to :\Iiramichi ri 1·cr, and abo ut 7 mile~ , rncaf'mcrl a long the road, in a 
north erly direction from ?IIaplc C rove station on the Ca nac\ian Nationa l 
raiilYay. 

Young states : 
" R ock pxposmcs arc ,-e r.' · few in th is Yicinity, h11t on tlw \\'f'sl si de of ll1C' road 

a nd c l o~c to iL, l\\·o shallow lrcncl1C's show the count ry l'OC'k to be ligh L colomcd, 
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si li ceous, rlnd sch i,tosC', p re:;umably rl llc red fo rms of t he dark sla tes expo,C'CI in t he 
gcncml Yicinity on T ctxcs r i,·cr a nd it s tributaries. In the trenches t he rock i:; lnwcrsrd 
by m1mcruus. na r roll', itT('µ;ular agµ-r0p;:1t<':i o f fine !~· grnnu lar g:dcna ll'ith smaller 
rlmounts of p~Ti l r and zin c b lrndr. The aggroga tos a rc usu:l ll y smal l, thr la rgest scPn 
llH'a>rnring noL o,·C' r lhrrc-quarlcrs of an in ch by one-qua rt er inch. T l1C'y arc noL 
abu nda n t and :trc noL uniform ly di , l ri bulod. I ron p_ni((':; i:; dist rihu lod I hrough the 
count ry rock and , ·e ins in va ry ing amounls. About one-qua r te r mile north-northeasL 
anot her trrnch "how:; the i'amc gc' !lC'nt l cond iti ons. About half a mill' or more farll1C'r 
enshrn rd along the grnC'ra l cl ired ion of s trikC', s ili cifiC'd and part !_,. l't hi ,10,c rncb ou L
crop a long i\'fid cl l<' Jfa.nlcn brook. hut I he re on ly iron Jl.nilc w:ts srrn. 

A ppan'ni l_,. minC'rn lizat ion ha:; lakrn phcc :tlong a zonC' st riking parn ll cl w ith the 
hC'st of t hr rnck,. l'p lo Jui~-. no orc-bocJ.,· had YC'l brC'n cJi ,co,·c rC'd, but t hr amount 
of \\'Ork d on(' on the properly ii' ,·c r:v sl ight. The longest trench was noL ornr 30 fC'C't. 
in length and it i, not apparrnt \\'hrl her t 11C' lrcnchr.-; \\'C' rr localC'd on 0110 s iclC' only of 
the 7,011e or "·h et her t hey di.;cJosed it for the greater part of its "·icllh. It \l·ould seem 
clC'sirnbl c to mak(' an allrmpt lo str ip l hc zone complcll' l.'· ncrn:<s from one si de lo 
the ol hrr. 

CairnC's rC'porl.; thal a f:rn1p iC' takrn aero's 6 frd of thr bC'st minrra li zC' d portion 
of the \\'all' of one of t he lrC'n d l('s ~·ieldrd on J_,. l ·27 JlC' r ccnL Jrad a nd no gold or 
s il n'r, and a nol hr'r l'amplr taken acro:<s 8 feel of t he face of lhe adjoining l rr nch 
assayed on ly l · 2-! pe r CC' n l Jc-ad and no gold or ,, ih-cr ." 

( 4.3) Rocky Brook Silver-Lead-Zinc Prospect 

(Sec I'igurc 0) 

R eferences 

J ack, E(kard: " ::--rr ta ll iforou,; Distric t in thC' Count_,. of Glouce-'trr "; Thirty- third Ann. 
Hcp t. CJ'0\\' 11 L a nd J) rpl ., .:\ .!)., 1893, r\pprndix C. pp . 15-1 9. 

Young, G . . .\.: G col. Sun·., Canada," Balhu r,:t Di,lrict, :\cw Bruns1Yi ck "; i\frm. 18E, 
]J. 76. 

L OC.\TLOX 

The Hocky Brook >'ih·cr-lcad- zin c pro;o;pcct, a lso knO\rn a" lhc Gilbert 
prospect, i,.; 01rned by :'.\I e;.;sr~ . G. S. Gilbert ancl George Gilbert of Bathurst, 
N J3. It i;; situated abou t in miles as t he cro11· flies norl1111·est of B ath m ;;t 
on RockY b rook, a tributar,1'..' of ::\Iil l;:;trcam ri1·er. The Drst part of the 
journey from l3 at hu1A cnn be m ade ll'ith a car; then for a distance of 5 
miles an old 11·ood road can be fol lo11·ed 1Yill1 a 1rngon, nncl for t he remain
ing It mil es the re i5 only an ol d, poorly marked trail. 

111:-iTORY 

T he fi rst 11·ork on the property "·as clone so me thirt,1· -fiyc or forty 
years ago by Profc;;:eo r :Jack of Fredericton. One sh ipment of 40 to ns of 
o re in bng;; \\' as made to Bathurst. In ::\Iny, 1927, an exa minati on of the 
property 1rns m ade b,1· ::.'IIr. \\' . i\I. Good11·in of the P ioneer M ining Corpora
tio n, the r e:0 ults of 1Yho;;c a :o:0ny:s 1rcre giYe n the \Hiter by ::\fr. Gi lbert. 

GEOLOGY 

Ou tnops in the region arc fe1Y. Th e tra il to the prnperty leads pnst 
t he ::\Iill ~tream i ron ore clepo~ i t 1rhich consists of incgu la r bnncl;; of magne
t ite in a gnnguc or ga rnet rock. Th e rock s expo~cd at the deposit a rc dark 
c: \atc;; of On!01·ician nge . In l3 at hurst reg ion the :'.:\ip isigui t gran ite of 
D c1·onian age cut;; the ea rli er P ah:cozoic scdirn cnb. 
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CIIA11.\CTER OF DEPOSIT 

The original clisco\·ct·y \Yas an iron-stained outcrop (No . 7, Figure 9 ) 
in the bank of Rock>· brook. 1'\o large ma's of ore is Yisiblc here, but 
small , irregular patclies of sulphide:;;, splrnlcri tc, pyrrhotitc , pyrite, arseno
pyritc, and a little galena, occur. Some qu a rtz stringers arc a lso present. 
Work ha,.; been carried out Pt ele\"Cn place~ (8ee Figure 9) oYer a cfo,tancc 

x 11 x 10 

.\ / 
g/ 

!\;/ 

' I 

' ' 

x 
Shn/'t, \_l 5 

0 400 

Figure D. Hock,1· Brook or C:illJf'rt p1·os1wct. TiocJ;,1· hrook. ".'\.B.; \\·orking,; and roc1: 
011t crops arc 11um \H..1 1·etl ns in LC'xi. 

of l ,400 feet along a northca~t-~outlmc,.:t cour;;e . In the thrrc northca;;tcrn
most working,;, ::\os. 1, 2, ancl 3 (Figmc 9) nothing i~ to be ob::;c1Ted. No. 4 
is a trench in rock and some ore is to be ;.;ecn on the clump. \\'o rking No. 5 
is a shaft and trench in rock. ::\Jo ~t of the trench sho11·s no mineral ization, 
but some of the be;;t ore speci men", con,.:i,ting of pnrhotitc \Yitl1 iron 
bearing :ophale ri te, galrna, P>'ritr, and quartz, \1·erc taken from th is shaft. 
Of the workings at localit>· No. 6, one i' a :=;hallo1\· "haft 1\·ith an incline at 
the bottom . T he rock from herr shmn3 disseminated ;;ulphides. Locality 
No . 7 i,.; the outcrop in the creek thnt led to the staking of the deposit. 
\Vorking 1'\o . 8 is n pit that shO\\":' 'rnnll nrnounts of su lphide,.;. In \\"Orkings 
Nos. 9, 10, and 11 no ore or rock is to be ob"cn·ecl. 

Th e follmYing a~,;n>· returns \\·e re furn ished b>' ::-.Ir. G ilbert; the :;;arnples 
assayed \\·ere selected by If . 1\I. Goocl\\· in from the clllmps nt the Yarious 
openings. 
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ORJCIN 

Th e mineralogy of the deposit \1·ith the pre,.;enee of pyrrohotitc i,; 
cYiclcncc t hat it is of high tcrnperatmc origin. The rnlutions that produced 
it probabl~- had lheir ,.;ourcc in the Xipic;iguit granite which intrndc,; the 
early Pahcozoic roek" of the district. T hat granite i;: pre.::cnt at no great 
c!i:'tancc i" shO\rn b~- the adjacent :\Iillstream iron deposit \1·ltich con"i;:;Ls 
of magnetite in a ga rnet rock, tlrn mineral,- that arc clrnrncteri"lic,; ot' con
tact metamorphic deposits. 

POSS I B lLlTIES 

Th ough no large body of ore is exposed at pre"ent lherc i,; c,·idencc of 
a rnincralizccl zone along \Yhich ore-bodies ma~· be founcl . The sca rci ty of 
outcrop,; make,; pro"pecling difllc:u lt and sugge"ts the u,;c of electrical mctli
ods for the search of sulplticlc lenses. 

( 44) Nigadu Ri vce 

R efNC'nag 
Ell". R. \\".- G C'o l S11 1T .. Canada, HPpl". of Prag.: 1879 -SO. pt. D. p. -l5; 1880- 2. pL. 

D, pp. 21-22. 
H offmann, G. C.: C eo!. Sun-.. Canach, H rpt . of Pro,'..!;. 1880-82. pt. H. p. 13. 

Ells reports: 
" On ·the ::\i~wdu, nr:ll' lhr ronlacl \\'ith lhr Silur i:rn ro<'k". indi C':1! iotH of g\tlrn:1 

"·ere 1wlcd. and at lhc forks of !hi-, strr<1m. about 8 mi le:' fwom its mouth. a dcpo,,it of 
consi clrr:tlJl e exlrn.L occurs. \\'hi<'·h bids fair lo be of :;ome imp Jrl:111cr . BinC'e om 1·isil 
lo this place in 18i9 , mining open1lions han' hr~' n commcnrrcl . th2 sample of Lhe ore 
ohtainrd hr,ing of good q11a!ily , but the c·x,te n l of ·l hc n'in h·a,o nol yd b een fully 
d etern1ined ." 

In lhc 1880-82 report Ells stales that the clepo;:it \\"<1S opened up to a 
consiclcrnblc depth, but that it clicl not fulfil the expertntions of the pro
prietors of the mine. 

I-1offmann'~ report on n ;:ample from the property i;; a;: follo11·s: 
"A fine cr>·stflllinc g-alen :1 . ~E'Sociatccl ·ll'i!h a libtle zinc hlPnde, in fl more or lr;o-s 

wea·t hcr r d rnc k.1· ganµ;u c . Th e m e-Li llie sulphid es consliLuled but a snwll proportion 
of ·the II' hole. It contained : 

Gold ............... . I r:1CC' 
Sih· er ..... . 5·8ll ouncPs lo the lon 

of 2,000 JlOllIHk" 

( 45) E lmtrcc, Glouccs lc e Count y 

R cfN C' nccs 
C eo!. Su1T .. Can ncl:1, R cp ts . of Prog:.: 1880-82, pt. D. p. 22 , pt. IT , p. 13; 1·01. YII , pt. 

i\f , p. 1'18; ml. X , pt. 11. pp. 3fi-37, pt. S, p. 119. 
H udson. J. E.: "Elm TrPe 1Iincs "; Th irty-serond Ann. R rpl., Croll'n L:rncl D rpt., 

::\.13 .. 1892, Appendix C. pp . 11-15. 
Y oung. c:. A.: C:Pol. Sun-.. Can:1d:1. :-frm . :\o. lSE. Jl. 1.5 . 
Robinson, A . II. A . : "::\oles on 71in c and Lead in l•:a,·!ern C :1n·1cl :1 "; j\Iinc,; l3r:rn<' h, 

1925, p. 69 . 
LOC.\TlOX 

Thi s clcpo~it 1;; on Elmtrec rinr abot1t 1± miles n~ the cro11· flies from 
its mouth at Elmtrec on C lrn. leur baY. The C:rnacli:rn K ational raihrnv 
crosses the ~t re a m about a mile fro1{1 the coast. An :rntomobilc can b.c 
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drinn to the p ropert,·. Th i;:: property lrns been kn01rn si nce 1880, nnd Ill 

1882 the E lm T ree ~ [ i n ing Compnn>· wns incorpornted to \\·ork it. 

ICTSTOTI Y 

About 1918 fu rther explomto r>· \\'Ork \\'US clone on the propert>·· A 
fc ,1· di amon d drill hole,.: \re re pul dmrn nnd n c-o n;-: idera bl e number of sur
face trenche5 excnnl ted to beclrork. Sul·phicle:=: \1·cre found in a number 
of the;:e, buL not hing of "limrient imporbnce lo enro umge furthe r de1·elop
ment \\·ork. :H the time of the 1uitcr's ,·i;;it in 1925 the trenches were 
c:ffed in and all llrnt co ll i<i be ~cc n 1rns :l ~ingle expo,ure in lhe creek. No 
record;:: of the rc"u]t;:: of the diamond dri ll ing could be obtninecl. 

GF.OLOGY 

Th e rocb of the Yicinit>· con"i"t of the Elmtrce slnte.; o[ Silminn nge. 
Granite of D cYonian age cuti' the early P alrcozoic rock ;:: of the region and 
i,.; undoubtedly re"pon"ibl e for the mineralization. 

m :POSLT 

T he dcpo.;it, ns expo,ed in the bed o[ the ;::tre:1rn, con"i;:l;: of n miner
alized zone from l ·} to 1:'3 feet in \1·idtli stl"iking in a general north-north-
1n>t direction . Frnrn ncnr the mnin expo~11re in the creek a branch miner
alized zone strike;:: northca:=:t. T he best mineralization occurs nt the junc
tion of the'e l11·0 frarf ure zoM". 

T he:=:c zones consist of coumr:> rock L' ll t by calcite and quartz stringers 
and minr ra lizt'rl 11·itl1 ;: ulphicle.' . Th e latte r con :=: i~l of P>· rite, chalcopy ri tc, 
splrnlerite, nncl gnlcnn . in 'ca ttc~·C'd grain s and "mall n~grcgntes. Th e rela
l i\'C amount;: of ;:p hale rile and galena Ynr>· grenll», but in general, zinc 
blende predominntes. On the 11·e:=:t ;::icle t he main zone ha;; n foi r lY distinct 
11·[l]l , but on tlic oppo,ilc ~icle lhc ]Jounclar:> j,; Jc," di,linct, lhe slates being 
altered, cut bY C[l]c ite ~tri n gcr:=:, [l ncl pnrtlY minerali zed. 

COSC LrSIO:\S 

Othrr zone,; mineralized \rith ~ mall Yein~ orcm a long lhe upper pnrts 
of Elmtree ri1·er. on R ork,· brook, [\ trib utary of ~[i lbt ream riYCr, and on 
::'\ig[ldu r i1·e r. Ko ore-bod.'· of \1·o rkab le !'ize ha;: yet been pro\'Ccl in the 
a rC[l, b11 t the scattered minera li zation sugge~ls U1[l t this i;:: a region \1·herc 
something \\'Orth cle,·eloping may be foun d. 

( 4 6 ) Big hole Brook 

LOC.\TTO.\T 

l3 igholc brook i" a tributar)· of .Jacquet ri,·er, Re~t i gouche county. 
It join s the !alter from the \1·e .-- t about n rnil'c ~outh of Sunnyside settle
ment. The mi neral sh01rin g:0 arc about 4 miles fro m th e mou th of the 
brook :tbo\'C a fnll;; 11·hiC'h lrns a clrop of about 20 feet . The most di rect 
rou te lo the sho11·ings i,- from ) fa;:h Creek ;:t[ltion on the c:rnndian ::'·fat iona l 
r[li ka)· b,· nrnd to Lorne settle ment, frnm \\·hich a tmil about 2 ~· miles 
long leads to a poi nt on Bigholc brook ju ~t abo1·c the fo lb . Fam claims 
on the 1011·er part of the ri1·er [lre held by ) fr . Edll'arcl Sulli\'ftn of Cnmp-

U6i52 6\ 
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bcllton. T11·0 cla ims adjoining those upstream a nd two others abou t 2 mi lc::i 
abon t he falls arc controlled by :\Ir. Alcxanclcr Doyle of l\IcLcod Siding. 

GEOLOGY 

Th e rock s on the claims a rc volcanics of L owe r D evoni an age. T hey 
var>· fr om anclesites to rhyoli te~. Some arc am»gdaloidal, and in places 
porphyritic Ya ri cties conta in ing la th-shaped fcld . ..; pnr;; u p to an inch or 
m ore in length occur. B elo w the falls on Bigholc brook and along J acquet 
ri,·er simila r Yo lcnnic;: nrc intcrbcddccl \\·i t h fos..;i ]i fcro us D cYoni a n sha l e~. 

Gra nite intru~ivc;; of la te D crnnian age cut th c~c r ock s at senrnl locali
ties in J acquet Rinr region. 

DEPOSITS 

The deposits a rc wins and replacem ents in the ,·olcanics. Above the 
falls are a few nins the largc;;t of which is 8 inches \ri de. Th e ore m in
era ls arc galena a nd sphalcri tc in a ganguc of quat tz and ca rbonate. T he 
ca rbonate is largely ycllo,,·i~h white ankcritc, bu t some bari tc may be 
present. The nins arc too sma!l to be of economic importance. 

On one of D oylc's upper claims abou t 2 mil es aboYc the falls a shear 
zone in the volcanics is mineralized \1°ith solid sul phides, chicny dark sph al 
cri lc \rilh some pyrite. T he \\·iclth of the ~ ulphicl c zone is from 1 to 3 
inchc~ . 

POSSIBl LlTIES 

Th r r egion i;: difficult to pro-pect since the r ock cxpostircs arc prac 
tically limited to the stream course..;. Th e mineral sho,,·ings on Bigholc 
brook arc too ~m nll to be of importance themselves, bu t they show t lrn. t 
the region i;; rnincrnl izcc\ and inc\icalc the po::~ i bilit>· of la rger deposi ts 
being pre~cnt sornc\rhcrc in th e district. 

( 47) Othe1· Report ed Occurrences 

R efe rence::; lo other occu1Tcnccs in ~c"· Brunswick includ e: 

(a) Sma ll n ins ca rrying chalcopyritc and ga lena at scYcrnl points 
a long t he coa;;b of Rt. .John a nrl Charlotte counti es . (Gco l. RmY., Canada, 
Ann . R cpt. , vo l. X , pt. A, p . 97. ) 

(b) On l\ln gaguad n,·ic ri\·er, hal f a mile below St. George, on a "mall 
i ~land, a Ycin con tain ing galena \\·a;; r rpor ted to occu r. (Gcol. Sun-., Can
ada, Yol. X , pt. :\I, p . 35. ) 

(c) Galena repo rted to occur on Pa~~amaquoddy bay . (Ccol. RurY., 
Canada, YO l. X.V, pt. AA, p. 150.) 

(cl) Bcb,·ec n T omogonops and Little r i,·crs, t\1·0 afflucnts of X orth
\1·c::;t l\lira mi chi riYcr, argcntifcrous galena and pyri te~ orcur in \rhieh 
t races of gold a rc likc1Y isc repor ted to be found. (Gco l. Sun-., Canada, 
1·01. VII , pt. l\1 , p. 148.) 

(e) Galena is said to occur 1Yith baritc in a Ycin at Goulch·ille settle
ment, l i miles cast of :\Icmramcook, ·w cstmorland county. (Gcol. Run' ., 
Canada, YO!. X., pt. l\I , p. 125.) 

(f) Gal ena in sma ll ciuantiti cs occurs on T obici uc rinr. (Ceo!. Sun-. , 
Canada, Ann. R cpt., YO!. I , p t . G, p. 30.) 
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E.rplanalion of Fig ure 10 

1. Tt' lrnult 
2. :\lonlauban 
ii. Block C, 1lonlauban 
4. Cha\·igny 
5. Laurenlide 
6. L ot 8. nrng<' n ·. ~\\". :\lon l:tuhan 
7. ]hie St. Paul 
8. \\ ' oodhrid:r<' 
9. Sl. Fabicn 

10 . Yedcral 
11. L~·a ll and BC'ide lnwn 
12. ::'\c\\' Ridrn1 ond l\Iining Comp:Ul,\ ' 
1:3. l 'ionrc r l\Iinin g Corpornlion 
14. ::'\ orl h American 
15 . C.:a,pe :\l int'.", Limitrd 
16. J\ far rnuins 
17. Lillie C.:a'JH' eo\·e 
18. Indian Co\·e 
19. Cro,,;s Point 
20. Da\·id lake 
21. Lake Mistassini 
22. La Heine 

23. lJr,;lll<'lOiZ C' S 
24. Abana 
25. H orn e 
26. \\' a il c-:\lonl gonwry 
27. ,\ ldcrrnac 
28. ,\mulct 
29. \\'righ t 
30. F,t\,rc 
31. Poiriers lake 
32. C'alunwL 
33. Buckingham 
34. ::\orth JJC'lik \'alion ri\'l'I' 
35. l Tplo n 
36 . Acton 
37. A,;col 
38. :\Ioul lon hill 
39. Sl. Armand 
-10. Owl's lir:1d 
4 l. Sl. FPrncis 
42 . Hi,-Jiorouµ:h, :\la rlo\\'. and ::ipalding 
43. Dillon and Emberton 
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C~l:"EBEC 

( 1 ) Tetreault Mine, Notre-Dame-cles-Anges 

(Sec l<'igures 11 , 12) 

Rcf crcnccs 

L ow, A. P.: C:('ol. Sun-., C:1n :1d:t , Ann. llrpl .. Yo!. V, pl. AA, p. 45. 
Ells . R. \Y.: C ro l. ~un· .. Can:Hl:i , Ann. Rcpt., , ·ol XI, pt. J, pp. '15-.J.7. 
D eni;;, T. C.: Ann. H.cpb . on :VI ining Oprrnl ion s in lhc .Pro1·incc of Que .: 1911 , p. 27 

19 l2 , p. 29; 1914, p. 28; 1915. p . 29; 1916, p . 38; 1917, pp . 29-31; 191 ' p . 42 
1919, p. 46; 1920. l'P· 50-56; 1921 , p. 46 ; 1923, pp. 37-:>8; 1923, p. 59; 1924, p. 81 
1925. ]J. 39; 1926, p. 39; 1927. pp. 49-56. 

l'glow, IY. L.: ' · Lrnd and :0inc DC'po,ils in Ontario and in Easl r rn Cana(L\ "; Ont. 
ll1m•:w of l\Iinc.<. ,·ol. XXV, pi. II , pp. 3-5. 

Ban cro ft. J. :\.: '· Tlw C: ro loµ:>· of P art' of th e T own,hips of :\Ion l:1 11han, Cha1·ignY. 
:md t he :' (' i)!n o r.1· of C:rondin C'i<, ineludinµ; a D l•,criplion of f.he Zinc an d L ead 
D cpo;;i ls in llw Y icinit.v of ;.; ol n • D ame d es . .\nµ:r ;; . P orlnC'uf Coun ly "; H cpo r t 
on l\ I ininµ: Opr•rnlion' in t he Pro1·incr o f Q11C'i>C' c, l!Jl.5. pp. 103-143. 

S ta ff of the Bri ti;;h 1'Irl:11 C orpora l ion (C anada ) : '· :\Iininµ: a nd l\ I illin)! a l t he 
T et rc :111l t :\fi ne"; Bull. C:1n. In- t . :\Iin. and M C't .. l\farch, 1928. 

LOCATIOX 

The T et reau lt mine 1~ in J\Iontm1ban tO\rnship, Portncuf count~- . 
The mun i cipalit~- of ::\ [ontauhan, immediately adjoining the mine, is about 
6 mil e.-' bY road from f\otrc -Damc-cl c"-Angcs, til e ncarc> t rnihrn~· o:tation 
0;1 tlic Canadian :\ational rnil1r:1Y , 126 mile" b,· rail northca,;t of ::\ fontrcnl 
and nbout 52 mile,; in a :;trnigli t lin e \\Tc;t of Quebec rit». The property 
i,; connected bY 19 mile~ or clirt-:1rnl-gnwcl mad \Yith the PrnYin cin l l-Tigl1-
\\"HY,; ~'""tern of Quebec proYinre. Quebec rit>· by road is 78 miles clistnnt 
and ::\lontrcnl i,: 160 mile'. ~otrc-Dame-dc:'-Angc,: i,; on l3 afr: r:111 ri\·er 
about 20 mile~ from St. Lf\\ncnrc ri\·e r. ::\Ion tnuban lies about H mile.~ 
from the Bnti,:can. -

ITI ST0Il¥ 

Zinc ore \\"<1S cfoconrrcl b,- ::\fr. El zrar Gnuthier in the summer of 
1910 on lot 39, rnngc T, ::\1ontnubnn. In 1911 ::\Ir . Pi erre Tctrenult acquired 
tile miuernl right,: of the grou nd no1y forming the Tetreaul t mine , and in 
the foll0\1·ing ycnr erected a concentrating m ill. J\[ining operations \\·ere 
continued during 1913 nncl 1914 nn cl about 1,300 tons of high-grade zin ~ 
ore \\·n" shipped from ~inking operations , but th e mill fai led to produce 
a commercial g rade of zinc concentrate;; from the complex ore. 

In October, 1914, the \ Veeclon 1\Iining Compnny lca$ecl from 1\[r. 
Tet reault 900 feet of the minern lized zone stretching rnu th of the smnll 
lnke on lot 40. In the fo llmYing ~·ca r , a scpnrntc company, the Zinc 
Cumpan>' , Limited , \rn,; incorpornted to \Yark this portion of the prnperty. 
In the "Jll"ing and ;.;ummer of 1916 a ne11· mi ll, \\·ith a capacity of 200 tons 
of ore per da,· , and cmbod~·i ng some oil flotation in the flow sheet, wns 
erected . A zinc oxide plant wa,; nl,:o erected at Notre Dame station to 
treat mixed zinc and iro n sul phides from the conccntrntor , but after being 
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successfully operated for some time it \\·as destroyed by fire. \York at the 
mine was continued by the Zinc Company until 1921. In this period of 
operation, production of zinc and lead amounted to $680,000, \Yith other 
nducs in gold and si lYcr. 
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Figure 11. ] nd<•x nrnp slH1\\·in~ \ocati l 1n of zinc :1nd lc>ad oe; ·enc.:es in the vi c.: inity 
of Xotr0-Darne-dcs-,\ ngC'~. P ortnc11 f county, Que. l. 'J'elrc" "It mine: 2, niontau
bn n 2\ 1 ining fl.rnclicatc prospc<·t: 3, PrnHpccts in block C. ::llontauhan Lo\\'nship; 
4, Prospects in Ch:wif.!n.1· to\\'nsh i p: 5. Laurcntidc zi ne prnspcct; G, Prospect i u 
Jot 8, range lY, 8 \V. ::lfontaubn 11 lo\\'11ship . 

In the spring of 1923 the property was reopened by the Pi erre Tetreault 
estate, \Yhich operated until October, 1924, "·hen the l3riti!'3h l\Ictal Cor
poration (Canada) , Limited, began operations. 

GEOLOGY 

The solid rocks of the region arc all Precambri:tn. The geology is of 
the typical Grcm·illc type. The rocks arc paragncisses, quartzite, lime
stone, and lime silicate rocks intrndcd by amphibolitc, gra nite, and peg
matitc. 



PLATE III 

A. Tetreault mine, Notre-Dam e-clcs-Angcs, P ol'lneuf co un ty, Que. 

13 . T etreau lt mill , Notre-Dam e-des-A nges, Por tn cuf co un ty, Qu e. 
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The olclco:t rocks arc a series of sediments that haYC been metamor
phosed to gneisses and ~rlii~h. A fell' promincet bands con~i:;;t of nrnssiYc 
beds of ,,·hitc quartzite, \1·hich in th in section is o:ccn to consist of quartz 
\ritli small flakes of musco,·ilc and in some examples minor a mounts of 
orthocln;::c and m icroclinc and a fc"1Y, minute, rounclccl grai ns of zircon. 
Th e quartzitcs grade by incrca;::c of the amounts of mica and feldspar into 
gnc is:'es and schists. 

The sedimentary gnci~ses and schists arc the most abundant rocks of 
the serie:'. They arc wry finrly banclccl, and 011·ing to the Yarying com
position of the original beds it is possible in most places to determine the 
origina l bedding plane;::. The commonest type;; arc light to dark grey 
quartz - biotite and quartz- biotitc-hornblcnde gneisses. ::.\Iany arc rusty on 
lhc \l'Cathc rcd surface due to lhc oxidation of diso:crninatcd grain .~ of pyrite 
and pyrrhotitc. In m any places they are garnctifcrous and some carry 
~ill irnani tc and others co rcli critc . One of the m ost striking occu l'l'cnccs of 
sill imani tc gneiss is on the rnuthcrn parts of lots 7 and 8, range V , SW., 
and the northprn parts of lots 9 and 10, range IY, S\\'., ::.\Ion tauban, 11·hcrc 
a band of nodular, grc~·, biotitc gncio: s lies betlrccn t\1·0 bands of \\·hite 
quartzile. The nodules arc about the size and "hapc of ::tl monds, and con
sist of (]uartz grains cncloo:ing flakes of mu:'COYitc and penetrated by num
crou;:: fibres of sil limanitc. Sillirnanitc also occurs in gneiss on the T et
reault property \\·here the gncis;: i;: clragfolded into the trcrnolitc band south 
of the shaft. Cordicritc gnci~;; consisting of quartz, musco,·itc, and cor
clicritc, 11·ith needle;:: of ,iJ!imanite and accc;::sory rutilc and p:nrhotitc, 
occurs in the shaft on lot 40; it is more abundantly developed on the prop
erty of the ::.\Ion tauba n ::.\ J ining R:,mlicatc, north of the T etreault property. 

A band of carbonate rock, now metamorphosed largely to trcmolite, 
occ urs in tc rcnl:-i tc cl \1·ith the gneisses. The trcmolitc is 11·h i tc nncl occurs in 
fibrou ;: bunches and radiating masses. In places a'sociatcd \\·ith it are 
crystals of pale green pyroxene, apparently cliop,iclc. In pl :-iccs conside r
able limestone remains and one Yaricty \\·hen struck \Yith a hammer is 
brightly phosphorescent. The ore deposits a rc as~ociatccl with the car
bona tc- trc moli te band. 

ln t ru~ins into t he sediments a rc altcrccl ba;:ic rocks \\'hich arc now 
amphibolitc;:. On the T et rea u lt property there arc hrn bands of these rocks 
and they, for the most part, follow the strike of the gncissc;:. Th e larger 
of the amphibolitc bands !ms a \Yidth Yarying from JO to 60 feet. The 
smalle r lies bchrccn the larger and the band of trcmolitc rock and has a 
\\·icl th 1t\'Craging about 5 feet. Along t.hc borders of these bands red ga rnet s 
up to three -quarters of an inch in diameter arc numerous in m any places, 
both in the bordering gnei ss and in the amphibolitc, within a zone about 6 
inches \ride . The evidence of the intrusive origin of the amphibolitcs 
bricfl:-· stated is as foll01ri'. Though in places they a rc schistosc and 
resemble somc\Yhat the gnci;::scs \\'ith which they arc assoc iated, they arc 
lu1ally more massiYc and in some hand specimens appear only s lightly 
altered basic igneous rocb. Th ough for the most part they follow the 
st rike of the gncissc;:, close examination sh01n that local!:-· they send small 
offshoots across the structural planes of the sediment~. In trench No. 10 
(8cc Figme 12) at the north encl of the property, the amphibolitc contains 
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nn inclus10n of gnei:'S. In thin section.:: the chief con:'tituents ~re. seen to. be 
green hornblende nnd plagiocln~e. \Yit!t quflrtz, orthoclnse, b10tite, cnlc1te, 
and iron ore in small amounts, but 111 :"Orne sect10n;; augite cr~·stal s part ly 
altered lo hornblende arc Yi :::i ble. The rocks arc con.::idered, therefore, to 
be intru~iYc nnd to haw been altered during the period of metarnorplii :::m 
nccompanying the intru:'ion of the granite. . . 

::-ru rh of the cli~trict .::urrounding the Tetreault property is undcrlarn 
h:' granite nnd granodiorile, parl of \rhich is gnei;;soicl. 012c large lob~ Jic,. 
2 mile;; north of the properly and another 2 miles ea~t. lJnclcr the rn1cro
sropc the common Yarict~- of these b:-tLholitl1ic rocks i;:; seen to consist of 
quartz, microcline, orthoC'la~c, and C1cid plagiocla:::c \\·ith usunll:: a little 
muscoYitc and biotite. H ood mountain , ,1-hich fo rm ;; :-i prominent elcYa
tion cn:'t of Bati:.::ran ri1·er. about 3 mi le" from Xolrc-Damc-cle:-: -.·'u1gc" 
Yillage, i" cornpo;:ed of coar:'e . \1·hite granite pa;::'ing into pegrnat.itc. In 
plac e::; the gran ite has pe11ctrafed along .::t.n1dural pl nne~ of the pnragneisse" 
gi1·ing exarnples of " Jit par lit" injection. On the Tetreault prnperty grnn
ite i,.; reprc,;entecl b~· pegrnnti tc dyke~ onh·. Tim cl d~es Yarying up to 90 
feet in width outcrop on the hill ~omh of the mill. They consist chief!)- of 
fcld:::par and C]unrtz. Th e felrl;:pnrs arc orthoclfl;:e, microcJine, nncl nlbitc, 
in pnrt forming graphic inl ergro1n!i:' 11·ith riunrtz. 13iotitc occurs in rr)·stn!:.:: 
ancl bunchc:.::. Aggregate,; of black lournrnlin c :trc prc~ent nnd :::rnnll, red 
ga rnets nrc ~catte rcd through the rock. 

ORE DEPOSI TS 

The ore of commercial grade i;; confined lo lhc limes tone-1.remoli tc 
band which cnn be traced on the c:urfare for n cli;;bnce of 3,000 feet. The 
band Ynri es in 1ridth from a fc\\· feet to onr 100 feel, nt one poin t ncnr the 
old mill bulging to a widllt of 200 feet. Al either end it tapers out to notl1-
ing. The strike of the band i~ norlh and the dip is ,-teep to the cnst. 

Th e 1·aluablc ore rni1wrnb nrc zinc blendc :rnd galena. The fo rm er i" 
n dnrk n1rict!- and in pince:' OCC'Ur:' in large ma~:.::(',;, but more often it i:-; 
intilllaleh· a:.::,;ociated 1rith galena, pynhotite, pyrite. chakopyritc, nnd 
gnnguc minernk Gold nnd :::ilnr Y:1lues nre pre;-;ent, the latter nmounting 
lo about one nncl onc-lulf ounce~ per unit of lend. The ga lena i,; both 
argentifcrou,; and alll'ife rou,.;, t he irnn "u lphidc,; and ch:ilcopyrite c:ur>' 
Yarying quantities of lltc precious rnetab, nnd it is known lhnt natiYc 
c:ih·er and a nati1·c ;-;ilnr-gold alloy O('rl!r. The zinc n1·erngc;; in ihc pro
portion of th ree to one of lead . 

Th e n,:=;~oc int ed ganguc minernb nfforcl n, ron~iclcrnblc Yaricl~-. ...-\ .~ 
already mentioned the rno:-;t abu nd nnt is trcmolilc, and the ri chc:-;t pockets 
of ore occm \1·hcrc the alteration of th e original Jime~tonc to tremolitc nnd 
other sili cate,:; is mo~t comp lete . HefNencc hn,; nl re ncl» been rnade to pnle 
green ganguc and to a carbonate l'OC'k t.hat i;: pho:.::phorc:.::cent "·hen rnbbcd 
or strnck in the dnrk. T he latter j, more colllrnonh· a"~ociated 11·il h lcnn 
ore zone,;. T he pyroxene occur;; a~ large rry;:tnl~. ·,ornc over 4 inches in 
dinmetcr and a foot in lengt h, \1·hich locally nrc fractured and a long the 
fracture:-; hold zinc blendc. Oth er m ineral,, present incl11de anorthite, cpi
dotc, nnd ga rnet. Th e §!:arnet i,.; nndradite nnd OC'('lll'" ns scnttcred cry;.;tnl!'; 
and irregular ma"sc:.::. ('on~idernblc quantities of p11rpli~h \ril:.::onite accorn-
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pany the ore. Phlogopitc, Yarying in colour from brO\rn to a lmost white, 
occurs as disseminated flakes and a lso ac; masse. . In places parts of phlogo
pitic areas arc altered to blc and chlorite. Crystals of tibnitc have been 
found at scYCral places, one "·cdgccl-shapcd cr:-'stal ha\·ing a length of 
6 inch e~ . Smal l flakes of graph ite have been fo und and locally a little 
molybdenite. Quartz and rcrrystallizccl calcite and dolomite occur and a 
few arscnopyritc crysta ls \YCre discovered in one pit. 

The ore is of t1rn Y::uictics : splrnl cri tc \1·ith ;;:mall amount;; of the 
other metallic rnlphidcs; and a complex ore consisting of a fine -grained, 
intimate mixture of zinc blcnde, ga lena, pyrrhotitc, pyrite, and minor 
amoun ts of chalcopyritc. The ganguc minerals arc usual!:-- rather abun
dantly a:=:sociatcd ll"ith l\1c second type and t here arc all gradatio ns 
bchwcn high -grade ore and barren ganguc. The main zone of mineraliza
t ion is along the foot-ll"all of t he trcmolitc band. On the hanging-11·,111 !:'idc 
the ore mas:-<cs pass into 10\Ycr grade dic;scminatecl ore. Th e ore masf:cs or 
pockets arc irregular in size and shape. They Yary from l c~:'i than J. foot 
to O\"Cr 50 feet in thickness . On the 200-foot lcnl a large body of ore 
took the fo rm of a gigantic letter S. 

ORIGIN 

Tl1c abu nda nce of P>Trhotitc in the ore and the prc;.;cncc of garnet, 
phlogopitc, a nd other high temperature minerals is CYiclcucc that the 
deposit \\"as fo rmed at high temperatures. The genera l mineral assoc iation 
of lime sili cate minerals suggests that the ronditions of format ion 1Ycrc 
those of contact rnctarnorplii:=:rn. A~ has been already pointed out the 
deposit lies bct1\·ccn t11·0 lobes of a batholith and although the surface out
crops· of the latter a rc 2 mile:; distant, the in trusion may undcrl ic the 
deposit at cornparatiYcly shall o\Y depths. The presence on the property 
of pegmatitc dykes \Yhieh uncloubtcclly had their origin in the granite 
suggests that such is the case. During the procc;.;s of mctarnorphi::;m the 
limestone band \1·a. more easily affected than the adjacent quartzosc sedi
ments ancl bns ic intrusiYc rocks, and proYcd the casic~t channel for the 
escape of the mineralizing solut ion s. These ca rried silica, metallic sul
phides, a nd go ld and sill·c r. The carbon ate rnck \Yas alte red to lime 
silicates and the ores \YCrc deposited during the process. 

D8\"ELOP:\CE'°"T 

The following notes nbout clcYCloprncnt and production nrc taken from 
t he paper by the staff of the Bri t ish Meta l Corporat ion (Canada), Limited. 
Unless otherwise stated t he term "sha ft" refers to the main \Yo rking 
~ha ft immedia tely to the \Ye:;;t of the lake. 

'·Prior lo the adn'nl of the British i\Ictal Corporation, praclic1llly a ll mininrr had 
been canied out south of the shaiL. lL was csLim aLcd that close to 250,000 ton~ had 
been exlnicled from the Rlopes and Ycry li ttle more cou ld be expected from Lhis 
porLion of the mine. 

The shaft had been fitmk to a dept h of 300 feeL at 60 dC'µ;rce~, wilh stations aL 85 . 
200. and 300 frC't, and a ,,·inze sunk a 1tt1·thcr 100 feC't lo \\"hat is kno\\"n us Lhe 400 
Je,·c l. At the 200, 300, and 400 levels, short drifts extended northward and sma ll , open 
~lopes from eath of these le1·els had been starLed. 
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In addition. the old T ci l'P<1t1 ll ' haf l abouL 1,000 fcpt to the norlh was at a depth 
of 100 fPPt, with a sm:il l a!llo11nt of stop inµ: done in ib \·ir inil.\". 

D c\·e lopnlC' 111l (by lhe Bl' ili,;h ::\Ir tab) co mm enced in October, 1924, :rnd con;;isted 
of the 'inrn lta nt'Oll.'i dl'i fti nµ; north on ll H' fo ot -\\·all contact of lilll cstone a nd g:1wi's 
a t I he 300- and ,100-foot Jp\·pJ,; . :-\hoot mist's pul 11p al frl'qucnl and rl'µ:1 tlal' in lcn ·ab 
dl'il'rmi11f'd till' \\"idth of the orc-hod.v. and >'c n ·ccl s11' Jsrcp1 l'nt ly to open the >"topr;; . 
Thr infol'mation µ:ai1H'd It'd lo di,<'onlinuan r·l' of the 300 lc \·c l. i hl' , Jape cl i,tancc 
])(' l\\"l'C' n lt'n' hi !winµ: on!>· 100 ft't' I. T ill' shaft \\"US dt'f'Jll' IlC'd to 400 fcc L lo spred up 
dc\·p Jopml'nL on this IP\" t•I. 

Jh thi s nwans orP \Y:ts hlo<'kl'd oul al t he !'a te of 300 lon~ per day fl'Olll Ol'lobC'r 
until .rnillinµ: OJH' r:ll ion s \\·pre starl t'd in ]ce\Jn1:ir.\", 1925. 

:\Ion' rt 'C<'nl dc \·e lopnw nt incli1d r·;; ' inking: thP shaft lo the 500- foo t lP\"C' l anrl 
nt Pn dl'd dr\·clo p111cn t on l 11f' 100. 200. 'JOO. a nd iiOO-fool lc \·e ls, \\"i I h conncxion,; bet \\"C'C'n 
lc\·e ls and lo th r surfacl'. \\"lwl'r till' Ol'c-body flalt Pned or \\·irk1wd, in conformity 
\\"ith the fold inµ:. to µ:l'ratcr \Yidths tha n cou ld be ha nd led thrn11 g: h the n1ain dl'ifL 
shooh. tTo,,cuh \\·rre nm into lllf' foot -\\"a ll and ;;cconda n · shoot rni,;cs \\"e re dl'i\·cn 
Lo win lhc Ol'r. · 

T lw total de\·e lopnwnt ca rr ied ouL from October, 1921, to D ccrmbcr. 1927, 
amounts to : 

Drift inµ: 
Cl'Osocul1li ng 
H:1i :-: ing; ....... . 
\\" inzcs . . . . . 
J\ l iscc llancous 

T ol:d 

l'eet 
5.543 
1,606 
'.1.998 

2i5 
440 

..... 12,8G2 

Tllf' <'Onclition of lhr T r trea11ll mine :l short time prr \·1ous lo llw op21"1l ion.-; of the 
Brit i,;h ::\frt a l C'orporal ion. \\":l'i one of Clll' i0 11 >'ly :l!TC'strd dc\·e lopn11'nt. 

Sou th of an :1dJill':tl'il.\· crralecl e:1.;( - \\"C''t lin e. p.1~-<inµ; elo.;e lo lh e main ;o;haft, 
clen' lop111<' nt and ore t'xl r;l(·tion had been pr:1l' iil'a lly romplr il'd. Xorth of lhal line 
no pro."pcctinµ:. <'xplor: iti on . or dl'\"l' lopnw nt had llt'e n done \\·halr,·rr until the Yic inil .\" 
of thl' ol d Tclrra 11l l shaft. \\""'' rcaelwd, a l111ost r'acih- I.OOO fl'rl di .;tant. 

The \\"Ol'k donr s in ce 192,t to th r prr.-;rnl ha.; demonstrated i ho rontin11it .\· of t he 
ore-hod,v m·pr lhr \\·holr of thi;; d i.;taner, ant i it has bC'rn fou nd .-;1Jperior in ~izr a nd 
µ:radc to I h:il p:ll'i prr\·io11-<l.\· \\"Ol'krd to l he rnu t h. J )r\·r!opmrn t is st ii I cont inu i n ~ 
:d onµ; orip:inal li1w,; . and the plan adoptPd to lhr pre;;l'nl ha,; rt'.<1 il tC'd in a con<tanth· 
incl'eas inµ: ratio of ore rr,;1' n·r 's to rxl rn cl ion. 

C'11rrcnL prod11elion :it lhe T f'i rr :11ill minr i" ~50 lo 500 tu ns (of 2.000 po11 nrl ') 
per tb.\· of rnn-of-minc Ol'C ;l.-":n·inp: rough\.\· 9 prr cent zinc, 3 JlN ce111t lea d, O· l 
per rc1i,t copper . 0 ·09 ounce µ:old . :111rl S · 3 ouncr' s il n'l' . 

Zin (' <·onrcnirale,; a n' prodnercl eal'l'_\·ing: 50 prr l'rnl zinc nnd conta inin p: 93 pr1· cr nl 
of thr zi ne in t lw mi ll frrd . \\"hi le !1':1 d ronccntr:lit'" t'a l'r_\' 45 to 47 pe1· <'< 'nt lr:1d and 
contain 95 prr ce nt of t lw !Pad in the fet' d. O\·l' r 70 prr r·r' nL of ihr µ;old and sih-rr 
in lhe fc' r'd is col lrr lrd in t h1' il'ad roncrnlrnte.-; ll\· mrt hocb whi ch rr.; 11\ t in a IO\\"C' I' 
µ; l':u lr conl't'nt rn I r' t h:rn mip:ht o t bt' rwi.-;c hr rxprctcd. 

01'e lllillt'd dminp: HJ27 alllo1111t f' d to 130.800 ton< of nm-oi-minr a nd 2 [..120 ton.; of 
tailinµ:s fro m prr'\·io11.-; oprrnl ion» rr',;11 \t i11µ; in the prod11 etion of 2l ,SOO ton.-; of zinc 
con<·t' nir:drs and 7.890 Ion.-; of lead concent ra tes. 

Ore mill r d from F r hrnar.'", 1925. to D r rem bcr 31. 1927, arno11n lccl lo 285,283 tons 
of n111-of-rn in r . and 35.798 tons of tailing,;, rr;;11 \tinµ; in lhc production oi 50.100 Ions 
of zin c cont·t'nlr:drs and 15.200 to n;; of !P.:t d conrenlrates. R epo rts \\"011ld indicate lha•t 
sornr 250,000 lons of orr h :1 rl !)('en tak en fro m the rninr pr ior to c•omrnt' nccnwnl of 
opc l'ation.; h.\· thr Bri tish :\fr ta l C'ol'pornlion. Thi~ \\"011 \d bring th r tot:t l outpul of 
T r trC'a ul l mine a ,; aL D r rl'mber 31 , 1!)2i. to 535.233 ton,;." 
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(2) Montauban Min.ing Syndicate P rospect 

References 

D enis. T . C. : R rporl on l\I in·ing Opcr:t lions in the P ro1· in>t·c of Qurbrc, 19l5, p . 30 ; 
1916, Jl . 38; 1917. p . 3 l 

R tncroft, J. A.: " Th e Geolog>· of P ,t rb of Lhe T oll' n•hips of :\fo n,tauh:rn :i nd Cha-
1·igny and of llw Srignory of Crondinc;; ." 

Heporl on :\l ining Op!'r:llions in the P ro1·inre of Qurl)('c . 1915 , pp . 133-136. 

LOC . .\TI OX 

T he rlni 1m of the ::\[ontauban ::\l in ing S~·ncl i catc arc on lhc ~o u thcrn 
parts of lot~ 43 nncl 44 nnd the ~o u thcn:otc rn part o[ lot 45, rnnge r, ;.;w ., 
::\[ontaulrnn tO\rn ~h i p. l'ortncuf count>· (8re Figure ] 1). T he propcrt>· is 
about hrn-lli ird:< of a mil e north of the T ct re;t ult mi ne and on lhe rn me 
gencrnl "trike of the roc k form ntion~. 

DEPOSITS 

T he follo11·i ng dc"c ription of lhc gcolog>· ancl lhc clcpo:<it~ i~ take n from 
Bancroft's repor t. 

" T hr d:trk g:rC'>. µ:nri~,;r• . ri<"h in ,•mall pink )!:trnc(,- and phlogopi,lr . :tnd oflC'n 
e: t1T.1·inµ; cordirritr an d ocr:1,;iona ll .1· 'On ie' al'linulilC', :'lrikC' no1•( h 15 d rgr('('.' lo 20 
degrees ca;.t anc l dip al angle.; thal '"11'.1· from 10 dr.grc'C'" lo 50 dc·grl'f''i lo11·:1rd,; the 
:;01rlhea,l. A t le:i,;t , 1war the linr hc.t11·rcn lots ~ 3 an d ~cl. lhc-<c µ;nrio"•C's Pn<"lo·.;e a 
han d, thr ll'll<' 11·id lh of 11·hirh ha,; nc·l bcen expoo<f'd , ll' hi <" h j,; compo,;cd c· h ic· ll .1· of phl o
!!opilc• . a!'linolilr . C'ord ic ril<', an d qu:irtz. :l!ld ll'ithi n ll' hi c·h a fc· 11· n.1·,;(al,; of :l!lorl hilc, 
rnti lr, ,.-pinf' l, :1r,c• nop.l'l';,1 C' . n11d :1 1·,• ry fe ll' fl akr' of 111o lybdrn il0 nrc prc•,rnl. I-Icrc , 
wilh :t 11·idlh of approxi111afrh· 300 f<'Pl . lhr µ:npi,-,~, , 11·ithin 11·hich zinc blPndc•. g.1Jpn:1. 
and ('halcopyrite 111'1.1· })(' found . oc·r·11py hiµ:ber µ: roun d 11 hic b p:!·a du: il l.1· ciP,t·rnd, (Oll'ard 
ih<' norl h an d r<.1-;f. T hr µ: nri.- •r' ar<' rTu n1pll'c l in·lo bro.:t d rolb bol·h :ilong lhc 
~.Lri k c an d p:1rn llrl lo lhr dip. Trrrgularly lenticular 1·C'in' of black zinc blPndc'. galrna, 
pyrrholilc' . and chalcopyrilc arc r ncl o,Pd ll'il hin lbe µ:1lC' i.'·' p:tr: il lPI lo il' fo lialion. 
Oecasion:1ll.1·. lhr 1·pins contain much qn:1rlz . but . in grnrml lhe1· n1r compo-·rcl eh,irfl.1· 
of zin<" hlendr 11·i1h 111 nd1 lr•-; µ:tlPn:i. <"h:t if'OJ\l'l'il<' . Jl.l'l'l'lrn.til<'. :rnd a lil1llc pyri(P. 
I n adclilion lo lho 1·eins. cc,rhin n:11 To11· hand' of l llC' gnri.-• :l l'C' H' r.1· irrrµ:nLtrl.1· m in 
Pr:ilizf'd 111:th the mc>t:illif' -uln hid0" mrnlio1wd. I n lr:icin!'. f'illwr llw 1·C'in'< or !he 
min.crnlizPd h:tncl-; al ong lhr ,,·;·i k0. ll1r1· arr fo und lo pitW'h and ,- 11·0!1 in an <' X•lrrmr l.1· 
irrf'g1tlar manner . F or ;;c•1-rral l'ard-: !h<'.1· 111:1.1· hr an inch or (ll'O in 11·iclih :rnd tlwn 
for a fr11· f<'<''l or l':trd• 111:11· ll'idrn oul ur:lil lhr1· 111:11· :l'll:tin a maxinrnm ll'idlh of 
hr•l ll' r<'n 2 an d 3 i'rr1t. In ·rolloll' inµ: thrrn do ll' n ·,dong llw d ip. lhr.1· .;i mil:irl.1· pinch 
and ,11·<' 11. hnl mor<' or le•" in s.l'lnpal h1· ll'il h thr " ro ll"" of lhr g1wi''· Somr of 
tlw 1·ri1i,; arc onh- a fp11· frpl Ion µ:: none• h:1' h1•rn foun d lh:1t pxcrrcl' 120 frrl m 
Jpn Q'lh. T h<' PXl.rPmr h· irrrgul:ir di~lrihulion and ch:1r:1c"lC'r uf tho minrrn liz:1lion !" 

hr-1 illu-1lrnl<'d h.1· a d~ l :1ilrcl dr-criplion of lllC' 11·ork i11 .g,- , 
About 200 l':m l• from lhr -oul hr:t>'ll' rn houn d:tn· of lo! 44 . and anproxim:iteh-

15 1":rn l.; fro rn lhr J in~ ll' h ieh ;;rparn'.r' ii from lot 43. ·1 l' P.rtica l 'h:tfl (6 frd h1· 1l 
fpp·il 1 1:1~ lwrn .-un k lo :1 drplh of :iO ff'rl. \\~ork c0mnwnrrd unon an ou•tr rop of thr 
'.'.Dr1wlif('J'o11• rorcl if' ri tC'-µ:110i•.;r• <' IWio•in\! a 1·f'in of thr nwtalli·(' •u lph idr.- 11·h irh i'< 
.--1id lo h:11'r h:id a lrn r lh if'kiw--; of :ihout 2 f<'PI T h<' gll<'i,-.; i' dipninµ: from 35 
drgrf'r,; I o 40 cl r µ: rrr;; l Oll':1wcl • I hr "Olli hr:i,-1. T11·1•n l.1·-<'itdlt f pn[ from ( hr -11rf:H'r :1 
('J'O•<rut 11' :1' dri 1·<'n lo ll' .1nl·• tlw 'oulhr·1•t for 7 feet an d :1 d rif' . 22 fed in lrngl·h . 11"1S 

rxlf'n.rif'd 1.0 11 .. m l.; the 'oulhra,·1 fo !lo ll' in g a fr w na1To 11·. ir r<'giilnr "1lrin grr< of z·inr 
h lrnclr . ll'ith a l it .f ir gn }rn·i nnd pnrholilf' .. .\ t it;; bollom . thr 'h:ift h~' prnPlr:ilrd 
a hn nd con1"1inin g nrnrh phlogopilr and nclinolilr, ll'hieh io; npparf'n.tly identical ll'i lh 
lh:1t ctposed in an opC'nin f!: on lot 43 nrar its boun.dar>· ll' if ·h lot 44. 
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Frnrn the hotlom of lh<' :<h:1f·l. ::i cl'O-.<c11l h:1s hrt•n r xlC'ndC'd for 68 fp('[ lo-\\·ard 
lh C' ,:011th0:1-l. i')cn'n or 0i!!hl ,-<'Pl in frnm the ~liafL a Yl'in oi thC' me ta llic ,;11lphid<'s 
nwntioncd ha:< a ll"idth of from 8 lo 22 ineh<'' on l lw rnof of thC' cro<,:e11t. h11t on fol 
lo\\·inµ: ii ;i\onµ: the dip to thr llolll'. il is fou1Hl lo dimini-h lo 2 or 3 inl'l1C'."i in thick
nc.'5. Th i~ 1·l'i n pro1·rd •to \JC' c1·cn nwrr inf'f!;11i:Ir in •lhc drif.t ll"hieh h f' rf' folloll"cd 
il for 50 ff'C'L lo1mnl LIH' so11lhll"f':'t ll'hrrr it appan'nlly ha-; corn11lctcl.1· pinelwd 0111. 

Tll"t•nt1·-lhn'r fl'l'l ll'i lhi n t lw crn:<sl·1Ii from th r ;;haft, thl' ;uwi,:,: for a ll'idlh of 
4 fl'f't i;: ti·:ll 'l' l'.<!'d parall1·l lo its foliation i>.1· a larµ:l' n11mlwr ot" strin!!l' l'S of c·ompacl 
ll'hilc• µ:ran11l:ir q11;1rtz 11·hich eonl:iin onh' a fr11· sprrks of zine hlc•ndc and µ:alen :1. 

F ort.1·- fo11r fl'rl from tlw <haft . th l' rro-<l'lll pc•nrtr:t!Nl a band of tlw µ:1 wi<:< "·hirh , 
1·ar.1·inµ: frn111 a fc•11· indw,: lo 3 f1 ·1• t in ll" idth, i.-; 1·C'r>· il'l 'l'!(Iiia rl.1· mi1wralizl'd ll'ith cha l
copy ri le ;ind a lit I le zinc hlrndC', g·alcn:t, pyrrhot i!C', and py ri lc; frnm thi s b:rnd, some 
Sjll't'!ac11 !:1 r Stll'C'illl(' tl .'i or ('Ojl\H' I' QI'(' ma,· lie L1kc•n. 

In the n•111:1ininµ: 21 fC'rt, t lw crn,:,:c·11t passed t hrn11gh µ: nr i,-,; of ll'bich onh' one or 
t"·o \ 'l' l'.I' na rl'O\\' ~c·a111s \\'l 'l'l' charnctrr izl'd by the p rl'sc•nCl' of a fell" irr:1i11~ of the 
~u l phid ('s. 

Fort .1·-fi 1·C' fp('( from t lw shaft. a ll'inzC', 56 fl'l'l in dC'pt h. on n slope of 70 drµ: rrf's, 
ll'as s11nk ll"ith t l1C' intention of fol !01l'in!! lh C' b:rnrl of gnci,:,: Iha! contains chalcop,·r itc. 
Al firsL lhl' dip of l hc µ:1wi.-;,; \\':ls 55 dl'grC'C's IOll"ard the so11lhcasl, b11l al a dC'pl h of 
25 fC'C'! ii had dC'C' rC'asC'd lo 30 d c• µ:rc'C'' and 40 fC'cL doll' n it fl at t rnf' cl to 15 d t•µ; rcC',;. 
Bcnc'1lh thi ., roll in llw p:1wi""· t lw ll'inzl' pa,;.,C'd inlo a hca1·.1· band l'OlllJ>O:<f'cl l'hicfly of 
flak(',; of phloµ:op ilc wit h al'linolitc• nn d quartz and rontaininµ; :l fell' 11·idcl.1· scalt<•rcd 
grain,; of zinc- hl l' ndP, galc•na. and chakop,l'ritc•. 

From t he bottom of llw "·i1HC'. a rTo.<sc11l \\'as C'X lf'ndC'c! for 05 frrl loll'ard the 
C'a:'l. 1-'or l9 fl'{'f. it passl'd lhrouµ:h thC' µ;rC':lS\' phl oµ;opilc-:tcl in olill' hand and Uwn 
iwnC'lralrd rt <·0111pad p:rnnular quartz 1·ci11. 5 fC' (· L in thickn C'.'S . J\c.1·ond lh i,; quartz 
1·l' in , l lll' c· ros.-;r·ut passC'd into t he d:trk J.!:l'C')' p:11C'is,;. dip p in!.!: from 35 drgrc'l'S lo 50 
(lcp:rcc,; loll'ard llw sout lwa . .; t. 1-lixt,·-l1•:0 f1 •c•l fr o111 the ll'inzc', :t n1i11C'r:Liizc•d hand of 
t lw :rn r i« 11·a< c·nco unu•n•d. 11·hic·h 11·ith charatl cri..-tic irrC'µ:ul: tri l>· Yaricd from a few 
ind1l's to 2 fl'l' t in t hicknC'<s. T o t 11C' nor! !wast and soul !wast. drifts \\'f' l'C' f'Xlcndcd 
fo r 90 nnd 50 fl'l'!. l'l'spc•r·I i1·r l.1-. 11n t ii llw on• had pindwd out. For a frll' fl'l'l or >·ards 
:tlong tlw sl rik f'. the orC' oc·curs :is :t dc•finitl' 1·C'in of hlal'k zin c· hl r ndC' with a lilll c 
p::1 !C'nrt, pnrho l ilC', an d Ol'l':tsionall.1· grain.; o f l'haleop_ITi!C'; for lon!!C'r dista nc·c•s the 
µ:1wiss contain,; sra llcrcd µ:ra ins and is trn1·C'rsC'd b>· nal'l'O\\' sl r inµ:l' r.-; o f lhcsC' su lJt hidcs . 
\\'it hin tlw n'l11aininµ: 33 fl'cl of tlll' nos'l'll f , t l1C' µ:n riss is cs.<c• n l iall.r barr<' n, a lt hough 
in a \'C' r1· fl'11· p l:1e1•s. sl':tlll'l'f' d grain.-; of zin c blend, · and µ:a lC' n:t nmy he fou nd upon 
some of l lw pl:uws of foliation. 

About 220 fl'c! to tllC' so11l lrn·C'"t oi the shaft ll'ithin 11·hich t he nbm·f' '.1·ork has 
bC'C'n don l' . t hrrC' is anolhC'r 1·c• rlic·a l sh;1ft. wh ich in l!l l l \\·as sunk to a dC'plh of 34 
fC'C't . \\ 'h(•n lhl' pro1H•rl.1· \\';\.-; C'Xamincd. t l1C' shaft conl a in C'd 11·alcr. h11l it appC'ar,; to 
ha1·r l)('rn sunk upon lhl' c·n•s l of a" rnll" in th e g1wis-<. tlw dip 11l'rc bf'ing 10 dl'µ:rC'f' S 
l o 20 dcµ:n •l's loll'ard t he rn11lh rasl. It is sa id t hat l lw shaft Jll'lll'lr:ilC'd Sl'l'l'nt l Ycins 
and s! rC'aks of ore ll'bich \\'l ' l'l' s imi lar in charae!C' r to lho.-;r al rC'ady dl'srri hc•d. 

On Joi 43. sc•1·C'l'a l oprninµ:s h:11·C' iH'l' n made 11·hich .<ho"· t hat th C' µ:n C' iS.''lR arc 
locall>• impn'µ:nalc •d ll'ilh a fl·11· di.<.<rrninalcd µ:rnins of zinr hlrndc and µ:a lc•na, b11l no 
di sco1·C'l'ic•.-; ha1·(' as >·l'l bc'<' ll n1:1dC' lh :it \\'Otild \\'arrant t hC' ;; inking of a shaft. 

Tlw l\l ontaulia n ::\Ii nin.!.!: ::l>·nr\ie:llC' h :1..; nol shippC'd an>· ore . }'or l hC' 111osl part , 
rnck and orC' h:l\'C' bcc'n aec·11 1nttl :tl C' d togC'tlwr in lhC' du111p. ll'hil c llw>· h:11·c· !JC'c n 
looking: forll':trd lo t lw conslruclion of a conc·c•nl rnling mill. Bv hand pi c·k ing lhC' dump 
and ind 11dinµ; t lw ore t hal h:1s lwrn plac·f'd in .<acks an d on the floor of the shafl
ho11sc. it is prohahk 1hnt about 25 ton..; of hi gh-grade zinc ore•. earr.1·ing :1 ff'\\' pC'r CC' nt 
of lead, cou ld })(' ;-rnt to 111<1rkC'l. Sufficic•nl ore h a,; nol })('rn dc1·('Jo1ll'd to ll":•rrant 
lhc ('reel ion of :t mi ll.' ' 

\York \\'fl>' continuPrl o n the iwopc r t,1· during 1916 a nd altogether t he 
underground \\·o rk , in cl ud ing c; ha ft:-;, c rns"ct 1ts , \\·inze , an d cl ri ft". amounted 
to 400 Ii nea r f ect. A mi 11 1rns erected during the month;; of October, 191 7, 
to Fcbrnar,1· , 1917, but no mach inery was inc;ta llccl, a nd work was di s
cont inued. 
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(3) Block C, Range II, SW., Montauhan 

R eference 
B ancroft . J. A..: " The C:roloµ:~· of Parts of lh r T o\\' n, hi p:; of Mont :rnhan and Ch:11· ip;ny 

and of t h r Sriµ: ni or.'· of Gronclinr:; "; H cport on i\Iinin~ Opera lions in the Pro\'ince 
of Quc\Jl'e , 1915, pp. 137- 139. 

Bancroft reporb: 
'·Bl ock C is a lm o'l complrtrly co\·rrrd \\' ilh a hr:in· bl:mkd of slrntifird sands 

and clay.-; . CJo .. ;f' to its ho11nd:t1T \\'ith lot 43. rnnµ: c I , S\\'., a :·r w ,; ma ll outcrop..; of 
lhl' paraµ:ncis..-rs appra r in t he bed o r :l "ll:d l stream. a nd. for :1 fc\\' ya rds lo thr soulh
cast of t hi ..; st rc'an1, t h r brdrnck lips near th r ~- mf:t c·L' . On a line corrrsponding: 1o 1hr 
cont inu ation of th r mi1wr:tl izcd wnr u pon wh ich tlw shafts of the i\Jontanban :\fining 
B.n1dieatr, on lot 1J1l (.'\c·r Fiµ:mr l l ). ha,·c bN'n sunk , a fc11· sha ll o"· C' XC:l\-:tl ion ..-, frorn 
6 indw,.; to 2 fret in d r pt h , h a,·c hrrn m :tdr lo bC'drock. 

Onr oprninµ: , 7 feel from t lw b ou ndary \\·ith lot 43 . has di..-rlosr d a quarizosc \'P in 
in thr parag:nris.", from 18 in ches to 2 frrt in \\'idth, \\'hi eh i..; rich in zi nc bl r nd r and 
ga lC' na . 'T'hc' µ:nl'i:-:;--;Pt:5 arr> ~ tr iki n~ nol'lli 33 d 0~rf'f':-i ca:-:t and d ipp ing ;-;lc0ply towa rd 
t hr soul lwa..-l. 

Thirt_,. frpl toward t hr n orth r:tsl. in th e di roelion of th e ~lr ik r. ano ilwr opPnin!!' 
di sp lay.' l ho pn' sonc·e of [\\·o simi l:i rly mi1wr:tlizcd 1·eins or b:rnds. one of \\'hich i.-; 3 
fcC'L in " ·i d lh and srparnlcd by 18 inchr.-; of ha1T0n µ:nl'i .-;s from anotlwr b:rnd. a foot 
in wid th , ll'hid1 carri rs nrnch g:al cna a nd r.inc b lt'ndr . Onr o r l\\'O small b lnsls of 
d .1·nam il r ha\'C' lwc• n di..-drnrµ: orl in t he h l'clrock . 

About 40 ~-:t rd s f:ul lw r 1011-,trd -.; nor t h 32 d r'µ:rrc' s cast, 1hr sa nd has liccn remO\·rd 
a nd si mil a r parnµ:1w i..-sc-; ha , ·o horn rxposrd. hut no min r rn liz:tlion is in C' \· idPn cr. In 
t hi s d is I an er of .[0 >·:nd..-. t hr st n kc h as chanµ:0d lo norl h 12 drµ:n'rs C':tsl. h ence in 
srarch inµ: fo r a po.-;s i\J\ 0 conti nuat ion of the m inc ralir. r' d bands, 01w shou ld st ri p !11C' 
bC'drock for :L fr"' Yard ..- IO\\'a rrl the norl h \\'C'sl. 

Th irty-fi\·C' >·ar;ls lo\\'ards n or t h 12 dPµ; t·rr,; ea,,! nn d clo.-;r lo t he sma ll brook llH' ll

tionrd aho,·P . the µ:1wi..- .' . fo r :L 11·idlh of 3 frrl, i..- lra,·cr,r d para llr l lo th e st ri kr, 
ll' hi ch has chanµ:r d lo nmlh 22 dcgrrps rasl, b_,. numC'rou ;: . smal l. ba rrrn qu :1 rt z slr inµ: pr;: , 
nonr of ll' hiC'h cxcrr rl" 3 in rlws in ll'i d th. To t hr n or! IH'asl, in lh r d irt'elion of 11wir 
slrikr. lhC'..-r µ:1wi..-srs i lwn pass brnral h a Yr r_,. lwa,·y ro1·r ri nµ: of slrnt ifird sands a nd 
cl a~·s for a di sLrnel' of approx im:t lP ly :i qua r ter of :t m il e 1d1C'n 1hr_,. form l hP Jo" ·· 
rrwb· mound \\·hiC'h is silua lC'd le.'·' lh:rn 200 Y:t rd ;; fro m lhtisr:rn ri,·rr br io"· shool Xo. 

:rn'cl rlo-r to t hC' ..-outh of lhr old \\':lgon road tlrnl h rrr pa;:-c;: arro;:;: b lock c le the 
se i gnior~· of Prir0. On LhC' .'iLlll1m it of t h is n10u nd. l \\' o .-un :tll oprnin!.!:.-; in lwd rock. 
the larµ:csl of \\' h ich i..; 3 fre t in d rpl h . shO\\' t 11C' µ:nr i-;s lo be tra\·r rsrd h_,. i1TC'gu lnr 
,trinµ: r r< of quartz. B ol h t he ,·c in lrts of quartz and lhr µ:nri >s ad.i:tcrnl lo lh r m C'On 
lain abundant\ .,· di..-,C'rninntrd µ:rain .' of pynholitr and a fc\\' of zinc hl Pndt' . 

Thal por tion of block C' in thr , · icinil>• of t he opening:,; nr:tr t lw bou nd:tr.'· ll'ith 
lot 43 is suffiC'i onl ly prom isinµ; l o b r \\'Orl h_,. of fml hr r prospC'c·linµ: \\'Ork. Strippi n g: 
\\'ill undouhlrd \.,· rrn':Li :t zonr of the µ:nriss C'nC'losinµ: inC'gulnrh- lrnt icular Yt' ins o! 
µ:alcna, zinc hl Pndc'. nnd qunrtz 1hnl bot h a long t h r strike and with d rpl h \\'i ll Jll'OYe 
to pinch :mcl s \\'c ll in a ,·r r_, . irrC'g ular rna111w r." 

( 4.) Chavign y Township 

R efcr1?11c e 
Bancroft, .J . A.· " The c;,,o lo!.!:.\' of P ar ts of t h0 To\\'n..-hip,; of :\Ionl:lllb:rn and C'ha,·i!.!:11_\' 

an d of the Sciµ:nior.1· o f Gron d inrs"; R 0po rl on M ining Opera Lions in thr P ro1·ince 
of Quclwc, 1915, pp. l ::l8-l39. 

T he grology or Chrn·ign :< to1rn"hip is de,rri bccl in the report on the 
T et rea ult mi ne. Rega rding t he mineral sho1Ying;; nncl p rospect!' Bnncroft 
r eports : 

"Con., id rrnbk prospc'clinp; \\'Ork ha s bC'0 11 clonr in srarehin i; for a po..-sihlr conti nua 
tion of t h is mincrnlizrd zo1w to t he n or t h of B :tl iscan r i,·r1· in C'h:1,·ig:n_v lom1'hi p. 
Numerous s rn :tl l oprninµ;s h:l\'c bern ma de in roc k oulcrop~ a long; ""hat co1T0..-ponds 
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roughly to the continuaL1on to ll'a rds the norlheasL of a l ine joining Lhe shafthouses of 
t he Zinc Company, Limi ted , and the Montauban Mining S.n1ditalC'. A nry fell' grains 
o f zinc b lcnde and chalcopyriLe, togeLher with more profuse!.'· sc: Lf.lcrcd grains of 
pyrrhoLilc and p:niLc, h:we been found in a sma ll open ing on lot 18, rnnge I , S'vV. 
(approxim:i,tpJy 600 yards from the ri,·er up lot line 17-18 and 100 :rnrds to left) , a nd 
in anolhC' r opening on loL 8 of the sa1nc range (abouL 450 >'ar(!,; from lh C' ri\ 'C'r up Jot 
lin e 8-9. and 100 yards to right) i_ &c Figure llJ. Both of th ese openings are in 
parag11c1 ssc~. 

Apparently it ll'as nol obse1'l'cd b.v the prospectors t hat lo t he north of th e ri ,·e r, 
l he st ri ke of t he gneissoid rocks makes a broad , S\1·eep ing cu1Ye from north 39 drgrers 
east aL shoo t ;\' o. 8 to north 72 dC'grres cast on t he north western en d of lot 10, range I , 
SW. Moreon'r, numerou s sma ll intrusions of fine-grainrd and intensely foliated 
granitoid gneiss h :n-e rcpc:tleclly in tC'l'rnptcd the par:tgncisscs, or , loca ll y changrcl their 
slr ikf'. 

"\\' hat \\"Ot ild apprar lo br at !rasl a po r tion of the zone sough t for 1rns discovcrC'd 
toward the nortJ1wrslcrn encl of loL 10, range I , S \\". H ere, a m::tssiYe 
band, \\·hich is almost cnlire l>• composf'd of trcmolitr, qu artz . an d s n1:tll amounts of 
p,noxene and calcite, pos:;essC's a m:1x in1lill1 width of 20 feet an d i' in te rcalated bl'lween 
highly altered quarl,,it es. The location of this band may rr:-adiJ_,. lw ;tpproached b.v 
obsen ·inµ; an outcrop of s lwa recl \\'hit e quartzitrs to the left of thr be nd in tlw ro:1d 
Jcarlinµ; lo Lac-au-Sable just prior lo 11·here the road follow" t he line' bct\\'ecn lol$ 9 
and 10, rnngc I. S \Y. Thi s ouLcrop is fmtlwr disti11guished by cli s,c rninaled grains of 
pyrrhotite, togethe r 1Yith a very fr' w µ;rains of chalcopyri te in the quartzite. and by the 
prC',;C'ncc of t rc111olite 011 ;;omc of t he planes of foliation. lf the slrikC' of t hese quarlz
ites be fol lowed up t he h ill Lo th e lcl'l. the lrcmoli lc-r ich band \\'i ll l)c loc:tl ed. 

\\' it hin portions of this hand of highly :t!trred, impure magncsian lim estone, grai ns 
of pynholile are abu nda n t!_,. di ssemi nat ed. A \·c ry careful search also re ,·c:tl ed t he 
p rese nce of a Ycry few particles of chulcop)Tile, lwo or l hn'c grains of zinc blende, 
a nd a few sma ll fhkes of molybden ite. A few samples composed of tremol ite and 
quartz , impregnated \\' ith pyrrhotite, were submitted Lo the Provincial L a horalor_,. , 
Ecole Pol~·teehnique, Mon lrra l, where on assay they yielded 20 cents per Lon in go ld. 

J'\onf' of the rli sco1·('J' ics Lhat h a,·c been made Lo Lhe north of Baliscan ifre r "·ilhin 
th is area arc of the least commercia l importance." 

( 5) Lauren tide Zinc Property 

R eferences 

D f'nis, T. C.: Rf' porl on Mining Operations in t he Pro1· inc0 of Quebf'C, 1914. p. 28. 
Uglow, \\ '. L.: " Lead and Zin c D eposi.to; in Ontario and in E·astcrn Canada"; Onl. 

Bmc:i u of i\ I i1ws. vol. XXV, pl. II , pp. 3-5. 
l3:1n c-rofl. J. A. " T he Geology of P a11t• of the Town;;hips of Ylon tauban and Cha -

,·ign,- :111d of the fif'ignior.'· of Crondines"; Rrpo rL on Mining Operations in the 
Pro1·inoe of Quebec, 1915, pp. 139-141. 

LOCA T JO".\T 

T he L aurenticle zinc property iE on Jot 6 , range Y. R\\".. and lot 7, range 
JV, S\r .. ::\Iontauban tO\rn~hip, P or tncuf county (8 ee F igure 11 ) . Th e 
general geology of the region is described in the repor t on the T etreault 
property. 

DEPOSITS 

Th e foll01Ying desc ription of t he property 1s gn·en by B ancroft: 
" Prospe-cting work !ms a lso been d one on the souL'hraslern en d of lo t 7, range IV, 

S\Y., :i nd on the adiaf'rn t portion of lot 6. range I', f:i \Y .. of :\ l ontauban township , 
by the L nurenlidc M ining Compam· \\"hich includes at lc1st some of the lead ing; 
rnemlbers of the Mon ta uhan Mining Syndicate. T o ·t he sout h of the ' "iHaf!e and albout 
2 } milrs from Xotre-D:ime-d C's-Ange> rai lway slc1lion , lhrsc pro.,pects :tre silua·ted, 
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just b ey ond the c.rcst of a ridge chiefly composed of massive ly b edded whi te qua rtzitcs 
Lhat h e re form the margin of 'th e higher L'.tncl that one e ncounte rs in ascending from 
the andy te rraces of the va lley of Ba tiscan riv er. Tha,t mineralization \\"hi ch h as 
taken place is confined to a zone of quartzose-bio t~te gncisse~ L'hat lies between th e 
whi te quartziLcs and the contact of th e ba tholith of gncissoid granodiorite \l·hich occupies 
a ·wide area tO\rnrd U1e south an d east . The qua·r tzose bio1tiLc-gn ci~~es cndose a few 
n.anow bands, up to 8 inch es in thickn ess, that are a lmost en t ire ly composed of bio
tile. In te rca lated between t he beds of whi te quartz i.tes a[·e si llimani lc- bcaring mid 
garncliferous uio l ite-gnei:;:;cs \\"hi ch , in common with the quartzo:;c biotite-g;neisses, 
are the hiµ;hly m etamorphosed equirnlenb of what originally were feld~pathi c an d 
argi lbocous san dstones. H ere, t h ese m eta morphosed sedimentary rocks strik e north 
10 degree:; cast and clip 30 d egrees t o 50 d C:grccs to th e so u th cast beneath -t he m airg in 
of th e bot1y of granodiori tc . They arc trave rsed by a few dykes oif ligh t grey gn eis
SO'id granite, tha t, at b 1ining a fo1y yards in width , t rend parallel to -the st rike . Locally, 
th ey arc abo inte rsected by small , rnm ifc·i ng dyk e:; of ap li tc and pl'gmat itc . 

Two shaf ts hav e been sun k u pon thi s property . Since 191'! t he prospecting h as 
been di scontinu ed , an d both shafts were full of wa te r . In t h 2 so u1t l111·este.rn corner 
of Jo t 6, range V, S\\ . . , a 1·e rtirnl sh aft (~ o. 1) 11a :; h0cn sunk lo a depth of 30 fccL. 
Di s,;c minatcd grains of zinc bl onde , p:a lcna, py ri te, and pyrrho t•ite were present u pon 
a few of 't he plane:; of fo lial ion and wilhin .t11·0 o r three Ycry na11row stri ngers of 
qu a r tz . Abou l 160 yanl,.; ,;ou lh l'a,;l of the line between r:mp:es I \" an d \" , S\\·., a nd 
e ith e r on o r v ery c lose to the boundary b etween lo·Ls 7 and 8, a shaf t CK o. 2) has been 
sunk lo a dep'l h of 62 feet on a s lope of a bout 40 degrees. J\J t the botilom of t he shaf t, 
a crossc 11 t, 15 feel in Jen·g th . was dr ive n towa rd the nor th cast. E astwat'cl from th e 
~ h aft and at a di stance of l i O fcctL, :tt righ t a ngl es to th e s tirike, ·l·hc con.tact of batho
li lh of grnnodioritc is sit ua ted. A t the shaft , t he qua r lwse bioli'le-p:ncis"c·s me so m c-
11·hnl oontorl0d al'Ong the st rike. Th e <o lrn fit is sn·id lo ha1·e been sunk u pon a band 
of t he gn e i' " whieh. for a l hi eknes:; of 11 feel . w:ts lrn1·crscd b1· irrcgubtr len ticular 
veins of blm·k zinc blcndc wi th a sm a ll am ount oi pyrite a nd pyrrhoti le and a , ·ery 
few girnins of galicn a and cha'\copyrile. Th e individua l v e in s a.r;; sn icl ·to ha1·c been , ·cry 
va·riabl e in wid t h. A l a ce ntain slap:<:> in th e d eepen ing of ·the shaf t, a , ·ein of a lmost 
soli d zin c blen dc would pOS.3C'i'S a thickn c;;,-; of from 1 <to 2 feet; a fow f.cct farllwr 
dm rn . this w ould b e rc pl :1ced b.1· g ra ins of l·hc m eta lli c suhphides diii'seiminatcd a lo ng 
certain of t he plan0s 'Of fo liati on of the gn ei'ls and ~Yithin 11"1t'row st ri nge r;; cf q11 nrlz . 
t rending p:n:1\ lel 1to the fo lia t ion. A t tlw ,,mface . cx posmes o•f the gne i"8. in trike 
wi th. and im m edia tc'h- ad.in c0nt to . th e sh aft, endose onl.1· a few YC<tY narrow a nd 
irrqnt!ar sc.a ms of it hc ;; ulphi rks ; \1·ithin a fe w feet a long -the strike . only wid e ly ca·t
tercd g rn in6 of the sul phides rt r0 present. 

No o·rl' h rts been Rhi pped from t·he pro1wrh·. Mr. E. J. Th ibm1!tt inform ed nw 
l hn l from ShafL ::\ o . 2. 9 or 10 lon, o f hand picked zin c ore of a good p:radc were 
pbccd in ~aC'k s a nd stored in a ;; ma ll buildin,g nea r th e sh aft hou;;c ." 

(6) Lot 8 , Range IV, SW., Montauban Township 

R eference 
B ancroft. J. A.: " Th e G eology of P arts o.f the T ownships of M onlrtuban and Cha -

1·igny and of the Seiirniory of Grondincs "; R epo r t on Minin g Opcra·Lions in the 
PrO\·in,cc o'f Quebec , 1915, p . 141. 

Bancroft repor ts : 
"S ix tc·-fi1·e feet from Rh a ft Xo. 2 o: the L a urenlidc Mining Company and on the 

sa m e mineralized zon e, a shaft 11·as sunk, clmin,g July an d August, 1915. to a depth 
of 26 feet on a s lope' of 40 dcgrC'cs toward th e cast. A band of th e p:nci s;; , with a 
maximum wid1th of 15 inches. conta-ins some grnins of bhck zinc iblcnde an d pyrite 
t ha t a rc cfosemin atc d pa rall e l to t he fo\i;lliou. 

Six ty feet fa rther sou thwa rd along th e st.rik e . wh ere the rock exposures cl e;;cend 
to t'11e low soil-covu red land 'tl1 at borders a sm a ll lake . an o peninp: 4 feet d eep has been 
made . The p:ne iss contains a fe w very "·idely scatte red gr::i ins of zinc b lende, pyri te, 
a nd chalcopyri te." 
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( 7 ) Baie St. Paul Lead Vein s 

R ef crence 

Logan, W. E. : " Geology of Canada, 1863," pp. 161-162. 

Buie St. Paul is on the li ne of the Canadian Nutional railways running 
ca"t from Quebec along the nort h sborc of the Rt. L u\\Tcnc c to La l\fol
baic. It is approximately 60 miles east of Quebec. T he lead veins arc 
situated on ri,·icrc au M ouli n in a ;::mall gorge immediately behind the old 
mill on the 1rcst side of the bay a'bout one mile from the village. 

GEOLOGY 

Th e YCin~ occ ur near the co ntact of Prccambrian gnci:-s uncl Trenton 
limestone . The former is a granite-gneiss, mostly massive but locally \Yell 
banded, the trend of the foliation at the lo\\·cr falls being 45 degrees mag
netic . I t contain;;: red garnet:<, i~ joined locully, nncl i ~ tr:wer~cd b~· >'mall 
calcite stringer;:: . The limestone is well-bedded in beds up to 7 inches in 
thickness. At the lo\\·er fallo:: one layer i;:; conglo merntic, con~i"ting of frag
ments of limestone and shale in a dark argill aceous limestone matrix. The 
contact of the limc~tonc \\·ith the gneiss i;;: n th rn,- t fault plane. Aim~· from 
the contact the limestone clips at angles of from 20 to 30 degrees; at the 
contact the bed;; arc dragged up ancl have dip;; of frnm 75 to 90 degrees. 
The fa ult run s in a northwcst direction and is irregular in outline. Riviere 
au l\Ioulin folio"·" t!tc contact of the hrn fo rm ations for the cli~tancc 
bct\\"cen the upper and lo1Yer fa ll s. 

CHAR.~CTE11 OF DEPOSIT 

T!tc clepo:- its arc Yei n;:: t r::i.,·crsing t !t c gnc1,-s. Small calcite stringers 
alrn cut the li mco::tonc, and the ngc of all the YCins and stringers may safely 
be conc lu ded lo be po"t-Trcnton . Th e main \·cin i;:; exposed for a length 
of 20 feet in the floor and \Ya I ls of the gorge aboYC the lo\\·cr falls. It strik es 
150 degrees magnetic. Its grcutcc::t. \\"idth is 3~ feet \\"hich includes a band 
of grani te-gnei;:s over 1 foot \\·idc. Th e ganguc is calcite with minor 
amoun b of apple-gree n fluorite. Small amounts of g~lcna arc disseminated 
through it. A second vein occu r;: in the gnei ss belmY the upper ea cacle. 
I t is exposed fo r a length of about 50 feet, has a maximum 1Yidth of 2 feet, 
and 'trikcs soutltca;:t parallel to the joi nt-planes of the gnei;:"· 

The Ycins exposed arc entirely t oo smali and t heir galena content too 
meagre to be clcYClopecl as lead properties. 

( 8 ) Woodbridge 

R ef ercnce 

Oba lski . J .: M in ing Operations in 1t he Province of Quebec, 1903, p . 51. 

Galena occurs on lot 7, XXI, of ·w ooclbriclge , Kamourask a county, 
11 mil es from St. P ascal on the Ca nadian Nationnl raihrny. T he cl0posit 
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is a \'Clt1 of bari tc and calci te from 2 to 3 fee t \Yi cle 1rhich cn n be fol lo 11-0Ll 
for nbout 200 feet. A little galena is cl i:-sc rnina tccl through the nin . A 
picked speci ?nen of the f!ale na a;;sayed only t races of silver. 

(9) St. Fab ien. 

References 

R epo rl of Comm issioner of Cro1rn Lands . P ro\'111ce of Q uebec, 1883 . p. 95 . 
R eporL on J\J ining Opera'liom in lhe Pro \'rn cc of Quebec, 1926 p. '12. 

On caclastra l lot 158 of St. F a.bien pa rish, l{im OLd-: 1 co u nt ~-, there is 
a ca lcite vein, va rying fro m 1 to 8 in ches in 1\·iclt h, c~HT»i nf! cube~ of galen:\ , 
some of 1rhich arc 1 in ch across . The vein cu ~~ beds of conglomerate and 
compact sandstone. Bari te accompa nies the ca!r1tc . L11 1926 a :: haft \Y :\S 

pu t do11·n to n dept h of about 50 fee t. 

(1 0-15 ) Ccn t1·a l Gas pc 

(See :i\Iap 2129, in pocket ) 

Rrferences 
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M a ilhi ot, Adh em ar: " Geol ogi cal R econnaissance in the Ca~pe D islri ct "; R ept. on 
M ining O perations in the P rov ince of Quebec du ri np; the Y e'lr 1917, p . 117. 

" Geology of a P ortion of th e P11o jected T o•ll'n;;h ips o f Lcm iC'ux, County o f 
Gaspe, P.Q ." 

R epo rt on 1 1-ining Operations in the P.ro 1·ince of Quebec for the year 1918, 
p. 134. 

LOCATION 

Th e zinc-lead fi eld of central Gaspe lies in Lemieux to1rnship, Gasrpe 
rounty . It is drained by Brandy brook m1cl th e north branch of Berry 
Moun tain brook , two heac!lrnter tributaries of Cascapeclia river. It i.s 
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Teachccl h>· the road up Ca;;capcclia Yalley from Ca,capedia station on t.he 
branc·h line of the Canadian National raihrny \Yhich runs ea,hrnrcl along 
the north ,horc of Chalcur ba>·· Th e road from Ca,capcrlia to the Federal 
mine i~ 45 mile;:; long. It follows the ea~t bank of the Ca. capedia for 35 
milr,;: :l." f:ir a;.; Bcrr,· l\fountain ramp and the \1·c"t ~ide of Bcrr>· l\l ountain 
brook for the remaining 10 miles. Th e road is "·ell graclecl and for part of 
the summer scawn motor cars ancl trucks can be clrinn oYer it to the Fed
eral mine. Frnm the Federal ramp a trail 3} mil e" long leads to the 
Pioneer camp on a branch of Brandy brook. Other trails follO\Y the main 
Yallcys. 

IIISTOHY 

Interest in the region as a possible mineral producer was aroused in 
1909 with the finding of pieces of galena float on a hill near Berry ::\foun tain 
brook, on the site of the present Federal mine. In the following year James 
l\I cKinley staked the bill anrl proceeded to search for the deposit from which 
the fragments had come. A company, kno1Yn as the New Ri ch mond Pros
pecting and :\lining Company, was organized to develop lhe claims. In 
J 915 :;\ [cssrs. LY al I and Beidelman entered the fie I cl nnd lcn~ccl blocks "D " 
~nd ·' E" fro m. this company. Th ey also staked other claims and formed 
a rompany kno1Yn as the Federal Zinc and Lead Company. Another com
panY, the Korlh American Mining Company, \\'as organized "·ith blocks 
"L ", '· 0 ", " P ". "Q ", " R ", "S ", " T " as their holding. 

The Fcdcrnl Zin c and Lead Company in C'urcccding year;:; canic<l out 
a con~iderable amount of de1·elopment on their prorerty and some work 
11·a;: abo clone by the J'\orth American. In terc:;t then lagged for several 
~·c:irs until 1925, "·hen new holdings \YCrc taken up by the Pioneer l\Iining 
Corporation of Canada and the Gaspe l\Iincs, Limited. Th e taking of an 
option on the Federal holdings by the National Smelting Company of 
Londo n in J926 led to an additional interest in the region and other com
panic' entered the field and took up blocb, viz., P helps-Dodge, i\Iining 
Corporation of Canada, Harvie Mining Company, :vt. J. O'Brien, Limited, 
)/[inerals Exploration Company, Cascapedia ::\Iinc;:, ;tncl others. During 
the summer of 1927 prospecting operations 1Ycre carried out by all these 
Com pa l11CS. 

TOPOGRAPHY 

Th e interior of Ga;:pe is a plateau disscctcc! by deep, steep-sided Yal
lc»;:· The highest part of the plateau i;; a belt of country lying north of the 
medial line of the penin ~ula nnd knO\rn as Shick~hock mountains. It is 
de1·clopecl on a zone of hard rocks con:::i,ting of vole:rnics, serpentine, and 
granite. The summits reach clenitions Yarying up to 4 ,200 feet which is 
the approximate height of the !1i p:hc~t dome on Tabletop mountain. The 
mountain summ its sho1Y broad, flat surface:::. :\fount Albert, \rhich has an 
elevation of over 3,700 feet, ha ;:; for a length of 31 miles and a 1Yidth of 1 ~ 
mi le". :1 ;:urfacc almo~t a' flat a' the 11·c,,tcrn prni11ie;:. T abletop has a 
length of O\'Cl' 15 mi les and a 1Yidth of about 5 miles. It sho\\'s a rolling, 
mat ure ~urfare dotted 11·ith lakes and ponds . 

E:1st of the granite mass of Tabletop, the upland surface is about 1,000 
feet lo11·cr, and both north and south of the Shick~hock;: there is a similar 
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rather abrupt descent to a IO\\'Cl' plateau region. North of the mountain 
belt this IO\\·er plateau i~ cleYCloprd largely on shalcs and slates, \\·hcrcas 
to the south it is formed mainly on lime~tones and sandstones. 

The zinr - lcnd belt of Le1;1ieux to\rn ;:;h ip lies south of Shiekshoek 
mountains. The characteristic topograph:-· consists of broad, flat-topped, 
intcrfluYial areas sepa rated by deep Yallcy;;. The elevation of the uplan l 
surface \"aries from about l ,800 to 2,800 feet , \';ith a general slope to the 
south towards \\·here the ;:;treams conYCrge to join the Caseapedia. To the 
immediate northea;:;t of the area rise~ mount LYnll , 3,100 feet high, the 
most con;:;pieuous topographic feature Yi,iblc from the Federal belt. It is 
really an outlier of Tabletop mountain. 

Th e area is drained by the north hranrh of B erry :.\fountain brook, 
Brandy brook, an cl Korth BranclY hrnok. Th e ntl lcp of the;:;c stream 
and their tributaries are entrenched to depth~ a~ great as 1,000 feet below 
the plateau ~urfacc. The Yallcy side~ arc commonly steep and the changt: 
from the flat plateau summit to the valley slope~ i;:; abrupt. The degrees 
of stcC'pness of the Yalle:-· ~id es depend to a ronsiclernblc extent on the 
character of the beclrork. Hard ,-olranir~ and horizontally-1:-·ing limestones 
commonly gi\·e ve1T steep cliff::;. Folded ,d1nle~ giYc ge ntler slopes. Loc
ally the streams have cut natT01\· gorges nnd in places there is a tendency 
for them to dirnppear nnclergrnund for short cl i,tanees. 

GEOLOGY 

Th e fo llo\1·ing is the rock succe;:;;:;ion in the mineralized bel t of central 
Gaspe: 

llppcr or illiddl c n e,·onian . 

Table of Formations 

\"0ins 
r 'orpli.\· ry 
Syenitc _______ ____________ , ________________ _ 

?lfidd lc De,·onian .. Sandstone 

illiddl c or Lm1·cr Denrni:tn .. \ 'oll-ani(' rof'ks 

Lower DcYonian .... . ..... .. . . .. . Limes tone, arg;illitc , quart,.it0, tufl's 

Th e most important mineral deposits of the region lie in the Lm\·cr 
D cYoni an sedi ment s. Th e;;c comi;:; t of grey lirne::<tonc, in place;:; fossilifernus, 
dark argill aceous roc:b , tuf'faceous rocks , and locally quartzite . (h·erlying 
a ll thc;;c is a thick ;:;crie;; of d:uk-colourcc! volcanic flow;:; , in pl arcs amygda
loidal. \f ith them arc a"~oei:itccl in pl aces ari d flom:; and breccias. Th ese 
rocks arc in turn overla in b:-.- a elastic series equivalent to Logan 's Gaspc 
Sandstone of :.\Iiddlc D c\·o nian age. The rnck Yarics from grey to buff, 
in ;:;omc cases \Yith a grccni;;;h or r edrfod1 tinge. 

Intru;:;i\·c into the above rocks a rc cl;.·kcs and masses of porphyry and 
sycnite. The porphyry i,; a dense, light-coloured rock with sma ll phcno
crysb of fe ld;:;pa r. The sycnitc is a holocr:vstallinc rock, in places "-·ith 
crystals of fcld~par OYer an inch in length. Th ese rocks arc considered to 
be. differentiate~ of a gr:111itc batholith that outcrops in the centre of Ga;:;pc 
peninsula to the north of the zinc-lead region of Lemieux township. 
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CHARACTER OF DEPOSITS 

Th e clcpo~its lie in the LmYcr D eYoni an series of argillites, limestone, 
and tuff~. These rocks nrc intruded by nurncrnus dykes and stocks of 
syenitc and porphyry . Th e deposits are veins and breccia zones . In some 
p lace" t he Ycins show sharp contact \\·ith tile cnc lo;.;ing rock, in other places 
there is more or less gradua l transition from massive Ycin materi al thrnugh 
a brecc iated zone into barren country rock. Fragments of coun try rock of 
a ll sizes and shapes lie in the Ycins. T he;;c arc mnrkccl b:v sharp angle:< 
and borders, and many arc ent irely scpar:i,tccl from their neighbour~ by Ycin 
nrntc rial. 

The clcpo"its apparently fo llow fault and brccc iation planes, with 
mineralization to a le"s extent alo ng joint-p l ane~. Some of the la rger veins 
strik e northcast, others strike- nor th and nortlme~t. Their dip is for the 
mo,.;t part ~tccp, usua l! :: over 70 deg rre,.;. Th ere lrns a ];.;o been monrnent 
after the period of mineralization. One fault paralle ls the \r est ''"all of the 
F edera l Yei n. Th e sarnr vein, l 80 f ect nort h of the north crn~seut, is cut 
off on t he 100-foot lc,-cl b>· a nother fault . 

The ,-cin s a rc younger t han lhc :<ycnitc intrusi,·cs and in places cnt 
them or fo lio\\· the contact bct\\·ccn t he syeni te and the in truded scdi mcnt. 
Some of the "trnngr~t and riche:-<t veins of the a rea follo1r such contacts. 

~lll\EHALOGY 

The vein minerals arc sphalc ri tc and galena in a ganguc of quartz and 
carbonate . P yrite, marcasitc, and clrnlcopyritc arc present in minor 
amo unt;;. Th e spbalcritc is for t he most part light yc llo11-, Yarying locally 
to a rccldi,'11 br01n1, n. nd i- al mo"t free from iron . 

In the surface exposure::: and to a cer ta in extent in t he upper parts of 
t he Ycins , ;.; pha lcri tc ha s been Jcnchccl out by su r face waters . Rome of the 
surface spec imens haYc a 11·hitc coating of an intimate mixture of smith
sonite, ca lami ne, and h ~·droz in citc. A soft, \1·h itc k ao li n mineral is :·d,;D 
found in the F ederal mine, on the 100-foot ]c,·cl, and even on the 250- foot 
Jen: !, but onl.1· in :'mall a 111 ount" . On the 20- foot lc,·cl a grceni~h ye llow 
mineral belonging to the kaolinite gronp was a lso fo und. 

Th e ga lena , as a rule, i:,; lcs;.; a bund a nt t han lhc sphalc ritc, but in 
pl ace:< occurs in large masf:es. Some of t he ma sses show strain effects pro
du ced b~- ll10\"Cll1Cl1t a ft er the pe riod 0 f mincrn 1 ization. 

Th e most Rbundant gangue mine ral is quar tz of t\YO varieties, white 
and a rn ctl1y,.;tin c. In pl ace::; the qu a rt11 is ba nded and commonly thrrc is 
good comb ;:;tructurc. \\" here the latter stru ctnrc is sho1rn, the centre al most 
a!IYa:-·,; cons i"t" of t he amcl li :--"tinc Yari ct~-. I n some_ placr:s the central 
band ,; consi,.;t of amcth~·stinc qua rtz an cl the oute r of \1·hitc riuartz . Car
bona te gangu c conl'i:0ting of dolomite a nd a light ycllm1· ankcrite is a lso 
fair lY abundant. It is in t imately associated \1·ith the \Yhitc qunr tz a. ncl 
usunJ I~- accom pa nic,.: the ,,; plrnlcri tc and galena mineralization. 

~Im·erncnb took pince du ring t he pe riod of rn ineralizntion . In plnccs 
alo ng t he \rn lls of the 1·cin:: arc paraJlcl sets of quartz bands \1·ith central 
com b ,;t rueturc ,.;ho11·i ng t hat reopen ing took place n number of ti mes. In 
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other places the Yein rn:iterial has been fract ured and is rcccmcntcd by 
la ter quartz. Small , naJT011· ;.:tringcr-; of ca rbon ate can al ,;o be found tra
Ycrsing the quartz. 

on1.m~ 

Th e clcpo"its a rc bclicnd to be genetical ly related to the dccp-:::catccl 
intrusiYc rocks of the a rea . The :::ycnitc and porphyr>· dykes a nd masses 
represent ea rl>· differentiate~ of the gra ni te batholith which outc rops north 
of the map-area an d 1rh iC'h undouhtcdl>· extends below it. During the late 
:=;tagcs of er>·::;tallization of the magma, sili ceous :=;u lphide-bcari ng ,.:o lutions 
e;.:caping from the :::till molten int ru sion travelled along lines of fracture 
for eon::-iderablc di:.:tanees and deposited thei r su lphide and sil ica content 
along the,-e frne! urc 11l anes and brecciated zones. Fractures along which 
dyke" had been intruded were reopened in places and formed channels of 
aeeess. Earth lllOYemcnts continued dming the period of mincrn li z<1 tion . 
The nin,.; 11·erc rcpcateclly reopened and even after Ycin deposition ceased 
further faulting took pince. Practical ly a ll the clcrosits ha1·c been form ed 
by the filling of cavities At one place, hmrcYcr , an cxarnplr; of replacement 
1rns found. In the micldlc of block A, in a trench opened during 1927 to 
trace the cxtcn;.;ion of a newly clisco1·ercd Ycin, the limestone along the 
contact 11·ith a s>·cnitc cl.d;:c shows small , detached rnasse;; of sphalcrite 
of irregular shapes and not a r companicd by qumtz or carbonate. 

(10) Federal Zinc and Lead Company 
(See Figmc 13) 

The Federal iinc ancl Lead Company owns blocks C, F, G, H, K, J. 
::\I , X , a nd han under lem:c b loeb I) an d E (8ee map in )locket). Their 
main camp is on block H nnd most of their undcrgrnund dcYclopmrnt work 
has been on it. 

Block JI. ::\umerous nin ~ho11·ings rnn be ob"cn·cd on the Federal 
hill in the northcast corner of block H. The one on 11·hich most 1rnrk has 
been done i::i the J'\o. ] or Federal vein. This Ycin has a known lrndh of 
01·cr 600 feet and nn a\'erngc 1Yiclth of 8 feet . In places it i,.; considerab ly 
wider and, local!>·, i t is bordered by mineralized brcecia. Scnrnl wius 
intersect it. ::\ o . 1 shaft 1rns sun k on it to a depth of 257 feet. A description 
of' the underground 1rnrkings is g i1·en in Summary Hcport, 1921, par t D. 
The amount of horizonta l work is as follows: 

:\'ort,h drift ( JOO.foot lcYcl ) .. ...................... . 
Drif t from :\'o. 1 wesL c-rosscuL north (lOO-foot le,·cl ) 
f;ou tl1 d 1·ifL (:\' o. l level ) ......................... ... . . .. . 
Drift around Federal s haft ( JOO-foot leYcl ) .... . 

Ko. 1 west crosscut north (100-fooL level ) .. 
l\ o. 2 " ·est crosscut north (100-fooL level ) . . ............ .. . 
K o.l east crosscul north ( JOO-foot level ) .. . .......... . 
::\o . I west r rossrut south (JOO-foot level \. . ........ . 
Ad it ( tOO-fooL le,·c l) .. .. . ....................................... . 
Adit, (250-foot level ) .. ...................... .. . . .. . .... . ... . 
\\"esL crosscut (250-foot leYcl ) . . . . . . . . . . . . ............ . 
East erosscut (250-foot, level) .............. . . . 

Fee t 
(j!j/ .;3 

34·2 
3G0· 8 
73·8 

1, 12G · l 
180·4 
Hi.J ·O 
30·9 
·18 ·0 

12G·8 
10-1- 0 
Hii\·O 

61 ·0 

880· l 
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Fi~urc 13. J>lan or lllHlergTOlllH I \\'Ol'ki ngs. F c•dcral zinc and lead 
mine, Lemieux townsh ip, Caspc c:o1111t.v, Que. 
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Th e l\IcKinl cy or YCrn No. 1G forms a la rge outcrop on Federal hill 
900 feet "outlmcst of Ko. 1 shaft. The length of this Ycin has not been 
determined , but it is exposed in the road cast of the main outcrop. The 
,·cin shm\'S n "·idth of 60 feet \Yhich includes, howc,·cr, a horse of country 
rock. H carries galena and sphalerite and is bordered on the north by a 
breccia zone. 

In the spring and summer of 1925 the Federal Zinc nncl Lead Company 
drilled six hol e;; from the underground workings on block H. The result · 
of this drilling ma:< be summ nrized as foJlm,·s: 
D .D.ll. No. 1 

Locat ion: 2'50-fooL icl'('], 146 frcl \\'P't of ,;h:lfL and 20 feet from west face 
Dirccl ion: Easterly with drift 
Dip: 55 dPgrces . At 300 feet, and 595 frd, 60 dPgrrPs 
Length: 596 feet 
Log: 0- 51 feel , a rgil liles 

51-88 feel, syc ni te 
88-596 feel, argi ll ilcs 

D.D.ll . . Yo. £ 
Location: 250-fooL level. Face of wcsL crm,scul , 166 feet west of shaft 
Direction: W est wilh drift 
Dip: H ori wnla l 
Lrnglh: 416 feet 
Log: 0-416 fpet, luff;;, argi lli les, limrslonrs 

124 lo 126 fed, Yrin of quartz carry in g su lphi des 

D.D.lf. 1\'o. 3 
L oca.lion: 250-fooL Jr,·r l. 12 frPl from face of "·est cro;:;:cut, 154 fpcL \\·c,;L fro m ,haft 
Direct ion: \\·c,l , direct ly under D.D.H. Xo. 2 
Dip: 26 dcgrcrs 
Length: 520 frC't 
Log: 0- 520 feel , tu ff;: , a rgi ll ilco, lim estones 

D.D.11 . . Vo . 4 
Location: 250-fooL Jc,·r l, ea'l croS8CUL facing soulh oppo;;ilr norlh fa ce of Ycin 
Direct ion: 43 degrees west of soul h magnet ic 
Di p: 17 deg;rcrs 
Length: 620 feet 
Log;: 0- 198 fret, lufk argillilr,;, rte . 

198-4861 fe el, Ryenilc 
486 ~-609 feel, argi lli lC's 
609- 620 fee L, sycni le 
17 Lo 21 -!, feet, vein of quar tz carrying sphal crite 
901 lo 96l feel, Ye in of quartz canying ~p lrnl e ri te and galen::L 

D.D.!I. 1\'o . .5 
Location: 250-fooL len' l; face of cast drift; same scLup as Xo. 4 
Di reel ion: EasL magnetic 
Dip: H orizon tal 
Lenglh: 590 feC't 
J.og: 0- 15'11 fcf't. a rgilli tC's, luffs, e tc. 

1541-329 fC'et, :;:-·pnile 
329-4'151 fpet, argillit es 
4451-590 feel, syenile 

D.DJT . . Yo. G 
Location: 100-foot ]c,·cl: north drill 475 feel north of lhe shaft 
Direction: Xortlrn·esL "·i th drift 
Dip: Horizontal 
LC'n~t h: 60 feet 
Log;: 0-23J feet, allf' J'('(] ~yeniLe porphyry 

23 1-60 fceL, arg illi les 
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Block C'. In September, J 926, di;.;co\·eries of heavy float were made in 
the northeastcrn part of block C, near t lic head of a Yallcy leading to Brandv 
brook. Trcn rhing \\·as carri ed out for a distance of 500 feet and Yein 
material, in pl aces ;.;bow ing \\·iclth;; of from 12 to 20 feet, located. In t!te 
winter of 1927 one clrill-holc was put clown in a northcast direction at an 
a ngle of 40 degrees to the horizontal. Its length \\·as 399 feet. A few 
narrO\\. Rea m;; of ciuartz \rerc encountered, but no st rong Ycin \Yas located. 
The dip of this Ycin \\·aR, however, unknown at the time the hole \\·as clrilled. 

Block J. In the ;;outheaRtcrn corner of block .J brn Ycins 1uwe \)('en 
located . The more \rcstcrly of the t\1·0 strikes north 28 deg rees cast mt:1g
nctic, and ha;.; been tracecl for 300 feet. It :-ho1r~ ciua rtz ancl galena, but 
the \\·i dth of t he nin ha,; not been proved, although one exposure of 20 feet 
has been unco\·erecl . The ca;;tcrn Ycin st rikes approximately north 15 
degrees ca;;t magnetic, and shO\\·::; a, \rirlth of from 10 to 40 feet of quarl:<; 
\1·ith ore in places. To t he south it crosses to block ::--J, to the northcast to 
block T of the :Korth American l\Iining Company, and has been traced for 
onr 500 feet b:-· trenches. 

(1 1 ) Lyall and B e idel m an Properties 

L yall and B eidelman hold four patented block5, A, B, W (1467 A), 
X (146713 l, and a la rge number of other holding~. T he latter include 
hlocb r, V, Y, Z, 6 ( 1477), and locatio n numbers 662-666, 956-958, 180fi-
1819, and 2429-2436 (See map in pocket). 

Block A. In Jul y and August of 1926 cli~eo,·e ri cs \rcrc made a nd \YOrk 
done on block A, and in J 927 important fmthcr di,;co\·cries were made. The 
first fimb \\·ere made in the southern part of the block south of the trail 
that lead,; to Brnnclv brook, and is common lv called the Pioneer trail. A 
YCin \\":1~ traced, by s ix trenches, UJ) the bank 

0

0n t Ji c SOllth side of the Creek 
for a distance of about 400 feet. Thi s nin strikes northenst and jucle;ing 
from the material taken from the trenche~, has good Ynlue:-<. Definite 
information about the \\·idth of the vein was diffi cu lt to obtain at the time 
of the \\'riter'" Yi::;it owing to the rondition of the t renches, but in plnccs 
it appa rently exceed~ 20 feet. 

In the summer of 1927 a Yein \Yas located in the middle of the southern 
half of the block, north of tile Pionee r trail. This vein lies on the slope 
facing Brandy brook a long the lower contact of a sycn itc dyke. The fincliug 
of quartz nnd large ma:::scs of galena float led to its discovery ancl stripping 
unco,·erecl a nin from which were tak en :::o licl pieces of galena, weighing up 
to 200 pound:-;. This win is commonly referred to a . the L ead vein. The 
rontact bcb\·ecn tlic ::;ye nile and argillitc::; wa~ expo;.;ecl by a, scrie;; of 
trenche,.:, and ga lena a nd sphalcriLc mineralization \\·as found to continue 
for o\"Cr 1,000 feet. The ~trike of the n in zone i:o nortlienst. It line;; up 
\rith the other Yein on bl ock A mentioned abo\·e an d the t\\"O may be parts 
of one continuou;;; nin. It close ly follo11·s the sycnite contact, but in pbres 
lies entire!:-· in t he sed imen ts, \rbcrcas in other places ciuartz Yeins and 
stringers rut the syen iLe. The largc~t expo:-; urc i,; the soutlme,.;t encl \\·here 
the riche:-<t ga lena ::;pecimen::; \H'rc obtained. 01Ying to t he expo:ourc being 
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on t he side of a hill ancl along a clyk c, it i::; diffi cul t t o say how t hick th e 
vein is at this point. Vein " ·idth,: of over J 2 feet occur in some of : he 
t renches and a t t he cli ;:co \·ery trench a considerably greater t hi ckness is 
present. T he mineraliza ti on con ~ i :-:ts of gal ena and sph aleri tc wi th pyrite 
and cha lcopyritc in a ganguc of quartz and carbon ate. Bari tc also ocrm -., 
in one t rench. Another trench ~how R, nea r the vein, limeston e contain ing 
small , irregular massec: of sphalcri tc, C\· idcntl)· a resul t of repl acement. 

Block B. I n the ~u rnm cr of J 926 clisro \·cric;; of ciu artz \r crc made at 
,:cn ra l pl ace ' nea r th e 1nidd lc of block B. To 1r iml ~ the cent re of the bl ock , 
at clerntion J .550 . h rn trcnchc;: cxpo;:e,d a vei n 1\·ith n 11·idth of fro m 12 to 
15 feet 't rik ing a lillle ea ,: t of north. Galena ancl ;;: phale ri tc arc both present 
\\·ith the ciu :utz. Th i~ w in i ~ on the sa me line of strike a::: th e Lead ve in 
of bloek A, and if cont in uou~ \\·ith it, mu 't be a ve ry ~trong \·cin zone cross
ing the two bloek' . 

:::lc\·eral other w in ;: hnvc been picked up on block B paralle ling the 
Lend \Tin , bu l little ha ~ bee n done as yet to trace them. 

Block 6 (1477). In the su mmer of 1925 vei n showings 1re rc di"co \·c rcd 
in Bra ndv B rook region on block s 6, X, and \\' , and since tha t ti me th is 
lo rnlitv 1;a,; atlractccl more attention than bl ock II. The rock:< arc a rgil 
l a ceo u ~ sccli mcnts cut by ;:yc ni tc . 

. ·\. ~cri es of trenches has opened up what is kn O\rn a;: the Big vc.in. 
Th i' ,t rike,; n ort h c a ~t across the ex treme northwcst corn er of block \"\' 
and the ca, tc rn part of block 6. Tt follo 1v::i clo::cly the lo wer or no rthern 
bord er of l11c sYcni te in trnsion , in places, howeve r, cutti ng it. T he vein 
has bee n traced fo r a d i~ tancc of about 1,000 Jcet. It sho1rs wid ths fro m 
10 lo 35 feet, \ri th goocl sphalc ritc and galena val ues. 

T hree diamond-dri ll holes, ::\os. 2, 4, and 5, respect ive ly, were dri lled 
to in te r~cct thi s ni n. Th e:-· \\·e re located on the slope below the n in out
crops and dircc:tJ ,· "o u t he a~t. K o. 2 \\·as pu t cl own at an angle of 12 
degree::: to the horizo nlal for a di~tan cc of 428 feet. F rom 338 to 350 feet 
qu ar tz and good zin c and lead Yal ucs 1\·erc encounte red. H ole No. 4 1rns 
located about 200 feet ~o u t lmc~ t of N o. 2. It wa::: pu t down at an angle 
of 25 deg rees to the horizontal for a dista nce of 392 feet. Breccia and vein 
rn ale ri nl 1rcrc passed through bctlrccn 346 ancl 363 feet; from 350 to 363 
"olicl Ycin matte r ca rr.\·ing ·18·57 per cent zin c and 4·13 per cent lead 1rns 
obtain ed. H ole ::\o. 5 1rns located approxim ate ly 180 feet soutlm est of 
K o. 4. It wa~ pu t dO\rn at an angle of 15 degrees to the hori zonta l fo r a 
length of 479 feet. Two ni n' . 6 and 7 feet th ick rcspcctirnl:--', and separ
ated bv 5 feet of argillitc:; , \\We encoun te red fro m 224 to 231 feet and 
from 236 to 244 feet. Thc~c holes ~hmr tha t the vei n cl ip ~ fr om 64 to 77 
degree,; to Lhe "outhea"t and that fo r a length of 400 feet a t least the vein 
m ain tai n ~ a 1vidth of about 13 feet \\·it h good ;;:ul phi clc values. 

In the \1·c:::t bank of the brook, op po~ i te the cabim of Brandy Brook 
camp, a vein ou tcrop ~ . 1t sho1rs 6 feet of ci uartz a nd ore in a \rider 
crn :::hed zone. A number of other trenches 1Ycrc opened up in the vicinity 
to trace the wi n, and other qu artz :::howings \1·cre located. Duri ng 1927, 
li m1·cvc1', little could be ob~c1Tecl in these tren che~ . A diamond-dril l hole 
N o. 8 \Yas pu t clmrn in a nort l11re;;:t direction to cut thi s zone. T he length 
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of the hole 1ra;:: 399 feet and the angle to the ho rizonta l ·!7 degree;;. It cut 
three nins at the fo!I01r ing cJi,.: lance,.:: 256 to 272 feet, 305 to 317 feet, 
and 353 lo 364 feet. 

Bloc/..; TV. Bc,.:iclcs the Big nin to 1Yhich reference lrn,.: alrca d.1· been 
made and 1r hich cuts aero;::;:: the nortlmest corner of block IV. scnrul ot her 
Yeins arc cxpo,.:ed along the norlhern border of the block, along the 1re,.:t 
bank of the ya\le:> leading to Bc1r ,· M oun tain brook. Ou tcrops of what 
appear to be ~evern l 1·cin,.: occm in a series of trenche,.: along the ,.:outhern 
margin of the syenitc dYke. Di amond -drill hole Xo. 3 wa put doll'n in 
a ;::outhea,.:t direction lo cut this zone. Th e lrngih of the hole i,.: 376 feet 
and its angle to the ho rizontal 20 deg ree,.: . lt beg:rn in sYenite, but at a 
di;::tance of 90 feet it p a,.:~ed in to argillitc;::. :\ t the folloll'i ng places it 
tra1·ersecl quartz n in ;::, 98 to J02 feet, 119 to 120 feet, 155 to 158 feet, 
221 lo 240 feet. 

Claim 961 . In October, 1926, an i ron-;::tainecl r.one 11·a::: fo und on rlnim 
961 and a seric;:: of trenches 11·crc opened fo r 500 feet along a north11·anl
trencling lin e, dcmn lo the brook that cro;::scs the claim nnd up l\1 c north 
slope. T he iron -sta in ed zone i,.: frn m 50 to 15 fed 1Yide 11·ide . It con,.:i,.:t;; 
of brnkcn argilliies mineralized ll'itb quartz, :::iclcrite, ea\ritc, baritc. hema
lite, pyrite, chalrop:-·ritc . nnd ten nanlite. ).fa ,.:,.:c,.: of ,.:ccondar:-- rn alac·hitc 
occur with the chalcopyritc and tcnn antite . Diamond-dri ll hole ::\ o. 10 
1ra,.: put do11·n in a direction north 70 degrees ea~t a~trnnomic , to cut this 
zone. Th e lengl\1 of lhe hole 1rn,.: 549 feet and lhe ang le lo the ho rizontal 
50 degrees. T he hole tra1·e r,.:ec\ nrgilliles for the enti re dis tance . Jn a fell' 
places ;::cams of quartz 11·ith pyrite nn cl hcrnatitc 1rere found, but no strnng 
mineralized zone 1ras penetrated. 

Claim 965. ).I ineralization con~i;::ting of quartz and spcrnlar irnn 
occms in the ,.:o utl1ca,.:t co rner of claim 965 . Chalro p:-Ti tc abo is lo be 
fo und on ihc ;::tccp ,\ope near ihr no rth boundary of claim A. In the 
narrow part of t he claim bctlr ee n block A and cbi m 364 of the P ioneer 
main block, a se ries of t r e n chc~ opened sho ll'ings of quartz along the 
border of a ,.:y t•n ite d:>ke. T he ,ho11 ·i n g~ in "omc of the~e trenches have 
promi~ing 11·iclths of vein nrnte rial. T he rnincrnliz<ttion con"i~ts of quartz, 
carbonate, and barite, 1rith chalcopnitc, galena, and ~phalerite. 

(12 ) The New Richmond Minin g Company Properties 

Th e New Richm ond ). l ining Com11an,· 01rn,.: bloc k,.: D a nd E. 
Th ese a rc under lca;::e to the F ederal Zinc a nd Lead Compan:-~ . 

Block D. A series of trenches in the ea~te rn pn rt of block D has 
traced a Ycin kn oll'n a;; :::\o. 14. T his li n e~ up 11·ith the n in at ,.:haft :::\o. 
3 on block E. Altogether on thi;:: line of "t rike the re a rc quar tz ;::ho11·i ngs 
for a distance of over 2,000 feet. 

Tn t he "out hcastcrn corner of D i~ locnted ,.:haft X o. 2 1rhich ha;:: a 
depth of 18 feet and 1rn~ ~unk on a vein 11·idcr than the O'haft. 

Bloc/..; E. On block E , "haft X o. 3 1rn,.: ,.: unk to a depth of 6-± feet on 
the Bai ' or ::\To. J4 vein. Thi ~ l'Cin ::; hm1·;; a maximum 11·idlh of 18 feet. 
It strikes north east and, a~ ha;:: been mentioned abo1·e, continues into block 
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D. Northeast of the shaft a ser ies of trenches has traced \Yhat is probably 
a continuation of the ni n on the valley slope facing l3 e rr~· :\fountain 
brook. At one place the vein folloll"s the 10\rer contact of a syenite dyke. 
Thi s nin shO\rs the usual mineralization with, loca lly, more chalcopyrite 
than is pre~ent in the Federal vein. 

During the summer of 1927 trenching \ras performed on two newly 
disconrecl nins on block E , about 500 feet north of shaft Ko . 3. These 
l\1·0 \·ein~ lie about 200 feet :ipa rt and st rike northeast. Both show good 
splrnlerite and galena minera lization 1rith 11·idths of from 8 feet to at lea t 
15 feet. 

A nin 11·a,,;: al~o discovered on block E near its western border, on the 
trail from Federal hill to BenY :\fountain brook. A trench acros the 
trnil ha~ expo~ed a nin about ·10 feet "·icle carrying good zinc and lead 
mineralization. A syenite d)·ke is exposed immediately to the north. 

( 13) Pioncc1· Mining Corporation of Canada Properties 

The P ionee r :\[ining Corporation holds tll"o blocks of claims, and their 
a~rnciated cornpan~-, the Huroni an Belt, one block. Th e Pioneer main 
block lies ll"e:-;t of and adjoins the Federal, and the Lyall and B eidelman 
holdings. It con~ist~ of thirty-six claims , ::\os. 359 to 378, 1542 to 1547, 
1685 to l 6 9, and J 711 to 171 5. Th e north block lies north of the :\Iineral 
Explorations holdings and consi~ts of fourteen claims, ~o~. 1690 to J 703 , 
inclu:::ive. The Huronian Belt block lie;: ea~t of the Pion eer north block 
and the :\Jineral~ E:xploration block . and north of the Lyall and B eiclel 
man holdings. It con~ists of thi rty-five claim:=:, No~ . 1548 to 1567, 1680 
to 1684, and J 723 to 1732. inc!it~in. 

Acti,·e pro~pecting \1·as commenced b.1· the company in 1926. Their 
cook-hou:5e ll"a~ built the same year , and in t he early mo nths of 1927 their 
other camp buildings were erected and mining machinery brought in. \York 
\1·as continued until Nonmber, 1927. It consisted of :5urface examina
tion, mapping, trenching, and explora to r:\· t unnel s. It 1rns concentrated 
largely nenr their main camp on Korth Brandy brook and on tl 1e claims 
adjacent to their camp on Brandy brook. 

::-Iany mineral 3hO\\·ing::: 1Yere located on the claims. The one \1·hich 
recei1·ed most attention is knoll"n as the Pion eer "Big vein ." This is a 
mineralized zone that cros,cs clni rn ~ 374 and 1686 in a, nortl11Yest direction 
and 1rhich 1rns traced b~· trenches , spaced at a n aYerage distance apart 
of about 120 feet, for a length of 2,300 feet. The zone is on a flat summ it 
1rhe re the overburden is deep , so that the trenches do no t shmY fresh rock 
nor fresh vein material. The vein zone wa~ traced by the iron-stained 
character of the 01·e rburden. Th e trenches ::;how loose, crumbly quartz, 
iron-stained quartz with sph ale rite , ga lena, and marcasite, rounded masses 
of galena ll"ith an iron-stain coating, and chambered quartz with rnala
rhite and chalcopyrite . Thi s iron-stained zone reaches "·idths up to 100 
feet. At the north end it tapers do\1·n to 8 feet. At the south encl, in 
trench No. JS, it has a 11·idth of about 30 feet. This trench sho1Ys ome 
large blocks of galena 1Yith minor amounts of chalcopyritc. The aYCracre 
11·iclth of the stain -zone is nbout 30 feet. Just 1rhat \Yidths of YCin this 
actually represents, i t i;: impossible to say. Beh1·ee n trenches No. 6 and 
~o. 8 is an off~et of about 50 feet suggesting a fault. 
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Tll'o shafts \Yere sunk on the zone in an effort to get through the 
\\·eathcrccl material into the fresh, unaltered vein. The north shaft \ms 
sunk 73 feet and the south 39 feet. Jn the north shaft the vein zone 
appears to have ft cl ip to the we~t of 65 degrees. A cro~sc ut 25 feet long 
from the bottom of the rnuth shaft indi cate:; tlrnt here the nin zone has 
a \reRtcrly clip of 52 degree;::. 011'ing to trouble ,,·ith 1rnter, \\·ork was dis
continued ll'ithout obtaining definite in fo rmation about the \riclths of the 
vein zone. 

The large,;t ~ingle piece of \rork ca rried out by the Pi oneer 1rns the 
dri ving of a tunnel, Xo. 3, from a poiut in the Yalley abo,·e the main camp. 
It 1rn~ expected that thiR tunnel 1rnulcl se1Te :::enra l purposes. It \rnS 

dri,·en in an e:-isterl:< direction in order to reach e\·entually the .. Big vein" 
\rhich it 1rnuld tap 400 feet vertically below the :::urfnce trenche:::. It 
could till!,; be used as a 11·o rking tunnel fo r the, extraction of ore should 
the Yein prove o[ 'rnrknble Yalue. Jt \YHS abo de~ignccl as nn explora
to r>· tunnel in the hope:0 that other nin::: mi ght be picked up. Th e tunnel 
\ra~ drinn for 530 feet and tlrn side-drif t,, 175 feet nnd 80 feet long, 
re~pecti,·ci>·, \\·ere opened fron 1 it. In order to re:ich the " Big nin" 
zone it is ::;till necc~~ary to ca rr)' the tunnel fonrnrd a bout 1,000 feet. 

The tunnel trnnrses almost horizontal ::;hale::: . One hundred feet from 
the portal. vein A. 5 feet 11·ide, \1·a:; encountered and drifted on to the :-outh 
for J 75 feet. For the first 106 feet of the drift the :wernge rnlues \\-ere 
found to be 5 · 78 per cent zinc, :rnd 0 · 73 per cent lead ae ro':; ft 1ridth of 
65 inche~. From near the end of the drift a crns~cut to the \re:::t for a dis
tance of 20 feet sho1r:; a mineralized zone 12 feet \ride . Tiro natT011· veinR, 
B and C, ll'ere cut in the nrni n tunnel at di,tnncc:; of 10 feet and 40 feet 
re~pccti,·cly from Yein A. Th e>' ~ IHJ11· ;::tce p clips to the cn~t. T11·0 hun
dred feet from the por tal a shatter zone wa:; encoun te red 11·hich continues 
for n cfotance of 130 feet. Thirly feet of this, \Yh ich sh01r s better miner
alization than the rest, i~ kn01rn a' vein D. For a cli~t:111re o[ 42 feet along 
th is part of the tunnel ea,;hrn rd fro m \1·here dri ft Xo. 4 branche~ off, the 
ntluc~ a,·cragcd 0 ·96 per cent zinc. Dri ft No. 4 1rn,; dril'en alo ng the 
:-hatter zone for a di;::ta ncc of 80 feet. ~ixty feet along it a vein 54 inches 
"·ide 1rith a dip of 60 degree;; to the cast \\'as cut. Tim remaining part of 
the tunnel sho1rs hro narro\\' Yeins, 1" and G, but othern·i:::e no mineraliza
tion. 

\York was also carried out nt a number of other place:::. Tunnel Ko. 
1 was clrinn from a point fa rther up the valley in an easterly direction 
parallel to No . 3, for a distance of 80 feet. Kear the face it intersected a 
narrow vein. Tunnel Ko. 2 Jolloll's vein ::\o. 18 for a di~tance of 8 feet. 
Thi;.; Yc in ha s been traced by ten tren ches above for a distance of aboiut 
700 feet. Vein Ko. J 4 is exposed in brn trenche~, in one o [ which 18 
inchc;; of soli d galena \\·as fo und in an oxidized zo ne. 

Tn the ca~tcrn part of the block, mineral sh01,·i ngs \\·ere located on 
claim~ 364, 365, 366, 368, 369, and 372, and a c0n,;idernblc amoun t of sur
face \\'Ork \YaS done. A fell' expo:-urcs shmY quantities of chalcopyrite. The 
o,·erburdcn here i::; also n ry heavy and make~ it \'Cry difficult to trace 
and ])l'OYe vein::: b~· surface 1rnrk alone. The result 11·as that, though 
encouragi ng finds \rcre made, nothing of proYed importance ll'as opened. 
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(14) North Am erican Mining Company Properties 

The Korth American ::.\Iining Company O\\'n~ blocks L, 0, P , Q, R, 
S, T. 

Block L. Earlier \\·o rk consisted in the sinking of a :::haft 30 feet deep, 
and the opening of some trenches on bl ock L. Quartz \Yith sphale rite and 
galena rninernlization was found, but the amount of \\"O rk done \rn~ insuffi
cient to enable any statement to be made about the pos;;ibilities at thi" 
place. 

A small amount of \\·ork has recently been clone near the ca~tern bound
an- line of bl ock L. H ere some trenches show mineralization of quartz, 
as· \·cin and breccia , carrying sphaleritc :rnd galena over a \Yiclth of 22 
feet. Kearby on block N of the Federal Zinc and Lead Company. minera l
ization ha;; been found nt the contact of syenitc and slrn les . At the bound
ary bel11·een L and H, 670 feet from the eastern borde r of L, a trench 66 
feet long sho11·;; 8 feet of quartz carrying good values of sphaleritc . 

Block T. During the summ er of 1927 \1·ork was carried out on block 
T. Imm ccliatelv ea~t of the boundary bchYecn it and block J of the Fed
eral Zinc and ]~cad Company, some ·large pieces of galena float \\·ere dis
covered. Trenching located hrn Yeins 5 feet and 10 feet 1riclc, respectiYely, 
:::cparalcd by 30 feet of shale:::. It is probable that these arc the continua
tion of the tll'o Ycin~ that cross the rnutheast corner of block J in a north
cast direction. 

Six hundred feet northeast of the trench in 1Yhich these tll"o Ycins 11·erc 
expo,ed, on the :::ame general slrike, other mineralized quartz discoveries 
\\'Cre made. Th ese arc along the IO\\·cr or nortlrn·est flank of a syenitc 
dyke. At the time of the 11·ritcr's visit work had just commenced on this 
Yein . Coocl galena specimen;; 11·e re exposed and it looked as if an attract
i 1·c 1·ci n might be opened up. 

A eon~idcrnblc amount of 11·ork 11·as also clone on another cli:::covcry 
on block T , kn o1Yn as Ycin ~o . 45 . A mineralized vein and breccia zon-c 
1rerc uncowrcd, but 011·ing to the heaYy overburden definite results con
cerning the size and charnder 11·erc not obtained . 

(15 ) Gaspe Mines, Limited, Propcrlies 

Ca~pc :;\ I inc~, Limited, is controlled by Honourable John H al l Kelly . 
During the ~ummer of 1927 pro:::pecting 1rns carried out on some of the 
claims and a number of veins were located. 

Ycin X o. 1 li e~ in the nortlrn-est corner of Location Ko. 647 . It :::ho ws 
a large exposure of quar tz, 12 feet acro:'s, min eralized 11·ith sphalcritc and 
galena, but not enough 1rnrk had been done at the time of the 1ni ter's 
Yisit to trace it und er the heayy OYerburden. At a cli:::tanee of abou t 200 
feet southeast of this find is a vein from 2 to 2~ feet 11·icle called the 
Crooked Yein. It strikes in a nortlrn·c~t direction .-

Ycin ~o. 2 lies near the middle of claim 647. It st rikes about north 
and rnuth, follo"·ing at it;; northern encl the border of an intrusi1·e rna;;s 
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of sYCnitc. It has been trnccd for a cli~tancc of 600 feet. In places it 
"h o1~·s 11 1Yiclth of quartz of 7 feet and in one trcneh the 11·i dth of the min
eralized zone. consi;;ting of nin and brccci a , i~ 20 feet. 

N o. 3 nin lies in claim 648, on lhc 11·0()(! ro:1d bui lt in 1927 and cross
ing the claim . Th e one place 1Yhcrc it is cxpo;;ed "how;; le~" than a foot 
of qua rtz . Yci n Xo. 4 lies in the northc:1"t corner of C'laim 650. It has 
been traced bY trenches for a di stance of O\'Cr 300 feet in a nortlmcst direc
tion. lt sh o1~· " good "Jllrnlcrilc and galena values and 1·1nic;; Jn wid th llj) 

to over 12 feet. 
Yci n Xo . 5 lie~ in the nortlmc"tcrn pa rt of cl aim 647. It ha;;: bee n 

traced bY trcnch c,:: fo r a cfo tancc of m·cr 700 fret. It ~hmr;; a Hin and 
brcccia ~one in place,:: 25 fret 1ridc. It lie,:: on the sa me line of "trike as 
No. 2 nin. and i;; probably a continuation of it. To the north it cro";;cs 
to clai m 646. On the latter claim, 250 feet to the norll11rest of \rh crc the 
vein rros;;c,:: the claim line, anothe r quar tz Yein 11·a;; unco1·ered in a trench . 

\ -ei n Xo. 6 lies to the ,:outlicast of ~o. 5. In one trenc h a 2-foot vein 
of quadz 11·ith sph nlerite, galc'na. and chnlropyrile i~ expo;;cd . ln a sccoml 
trench there i;;: con;:iderable iron -sta in in the overburden. 11·ith sphalcri te 
and galena rna~~ c;; in the 11·ca thc red rock. A third t rench "ho11·s bla ck 
argillitc;: cut b~· narrow quar tz "tringcrs . 

(16) Marsouin River 

Ref crences 

D enis , T. C. : R epor ts on ]\!lining Operations in Lhe Prov ince of Quebec: 1917, p. 32; 
1918, ]l. 43 . 

J) cpo;:its of zinc bl cnclc and galena arc reported to ocrnr in the to1rn
ship of Christie on th e 1rcst branch of Mar~ouin ri ver about 11 miles inland 
from St. Ln1ncncc rinr. D etail s about the character, size, and number of 
tltc occurrence" arc lac king . 

(1 7 ) Little Gaspe Cove Lead Vein s 

R eferences 

C: co l. :-;url" .. Can :td:t: 1863, pp . 400, 691; 1880-82 , pl. D I), p. 1.5. 

T ltc'"C' d epo~its 1\l'c near lh c ca~tcrn end of Gaspc p c nin~ul a. L ogan 
repor t;: : 

" Th <' l i1nl'>lon<';;, in l hrir rxpm;urc,; of 4 rnil<'', al c:lJl (' C:a>\W, prrsrnl nunwrous 
cli;;location::. wi l h dykes. :uH.l wi t h ,-c in s of ca.lc:urous spar . somet im es wi l h ga len :1. 
On (' of l hc•,C' loeali lic,; i> in lh <' hi1d1l of L itt lr C::t> JlC' con'. wlwrc t h r limcslonr is 
wa . ..;hccl h.'· thr walrrs of I be h a.\'. H er<:' arc ;;c,·rrnl fi,;,;urrs , h o lding Lhr<r L\\·o min
f'ml,-, and havi ng a dirC'et ion of norlh 55 dl'p:rC'C'5 c :1;;t, wi l h an underli e to lh e north 
ward . .\'C':ir Lo t h r'.'f' ,·r in :; i;; a d i., [oeali on . \\·i fh a downlhrow on t he norlh wrsl :-idr, 
by \Yh ich Lhc Ji rnr>tonc i;; hroughl :urnin ;;L the h ig lwr rnIH!>lonr;: . It is probable that 
lhc min r r:tl ,·ri m; ha,·c ,;omc connr•xion wilh Lhi,; d i;; lo(·:t fio n. 

T h e lode occm ,; in :1 nrn o;s o f strali fircl Jim r,;tonc, which di ps abo u t so u·Llrn·cst 
24 cl r grrf's, a nd r isr•s nor l hw:m! in fo a h il l 700 fcr l in bri ght , wh ich conslituf c;; <in;;pc 
promonlor.\". Il has a hrr'adlh of a ho ul l8 inelws: and is eo 111 pOs('d of ca lr-,pa r holdinµ; 
m a;;;;c;; of galena, logct hr r wi lh ;;mall port ions of h lrncle and copper ore. :\ !r ia l ,h:1ft. 

06752 8 
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was sunk lw re to t he dep th of 20 fecL upon the main Yein; from which, and from 
sc 1· C' rn l smalle r parn ll e l ,·c ins in the 1·icinil>·, abouL 20 tons of 60 per ccnL ore ll'erc 
recen llv obtained. ]k,-idcs the lll'O localit iC's a lread1· mentioned (Indian co1·e and 
Lit t le Gaspe co,·e), µ: a l(' n:1 h:l:'; bt'C'n ob><effcd in 1·e ins .in ~l' 1·era l other localities in the 
li meslo1ws on 11w south side of C:a>< pc promontory; and n lso on the north side, in a 
\'C' in which may perhap,; he a continua ti on o r Lhat of Littl e C:a~pe cm·e. Small quanli-
1 ies or p;alcn:t h:ll'e been foun d in , ·cins in the lim estones al P erce; and a lso at An5e 
Cousin , in a 1·e in culli nµ; the s: rnd.;tonc, in Lh e , ·icinil>' of the grePnsLone dy ke llll'll

l ioned on paµ:l' 402 .' ' 

Th c::;c depo,.:it;;; a rc similnr in many wa>·s to that of the F ederal in 
centra l Gn,.:pc . They arc fis sure Ycin deposits mineral ized \Yit h galcua, 
blcndc, and chalcopyritc. At th e Federal the ganguc is lnrgely quartz, 
a lthough some cnrbonntc is present, 11·hcrcas with these deposits the ganguc 
is appa rent!>· all calc ite. In other re;;pcc ts t he deposits arc vcr>· simi !n,r. 
Th e Federa l Yci n::; arc or inte rm ed iate temperature origin rcln,tcd to the a('id 
D eYoni an int n1 ,.: in •s of the peninsula. A granite batholit h is expo,.:cd in 
the middle of t he peninsula and offshoots from it arc exposed in the ~ ur
rouncling reg ion. In the neighbourhood of the Federal property t he Dcrnn
ian Yolrn ni c rorks a rc mineralized with ga lena-bearing Yein". Th e grccn
sto nc d>·kcs outcropping nenr t he deposits of Indian COYC and Li t tle G:ispc 
cove a rc to be ror rclatccl " ·ith t he,.:c Yolranir rorks and hence it is probau lc 
that the pe riod of m ineral ization in th is region a lso \\·as later tha n t he 
in trusion of thc;.;c ba"ic ch ·kcs. It is to be concluded , therefore, t ha t th1~ 
ourcc of lhc mate ri al \\·ao:: g raniti c in trusi,·c of the peni nsu la. 

(18) Indian Cove Lead Veins 

R eferences 
Ceo I. Sun· .. Canada: 1863. pp . 400-4 0l ; 1880-82, pl. DD, p. 15. 

Logan r eports: 
" The other loea lit _v of gaiC'na is in Indi an co1·e. H ere is a do11·nthrow lo t.he 

sout 11l'asLward , of al leasL 30 fathoms, by ll'hich Lhe highe r sa ndstone is brou~;ht 
opposit e to th e li mes tone . T~e tll'een t hese wa li8, there is a lode a uouL 12 fel't ll'id ~ ; 
compo><cd of t he 1·e ins of the lll'o rocks cemen ted together b.1· calcareous spar, and 
including nunwrous small veins of the same m ineral , ll'iLh cryslab of galena. The 
principa l one of t hese 1·c ins is nbouL 2 in ches wide in the t hi ckest part: it has an 
underli e nort h 74 deµ:rcl's \\' est 55 degree,- : bu t t l1l' genera l course of the 11·hole lode, 
in 11·hich the sma ll 1·ein ,; OC'Cllr. is about nort h 18 degrees cast, an d the und C' rli c appe>us 
to be 11·cslwa rd. Tlw di><localion in th is p lace point s to a tra1·er.-;c va ll ('.V 01· dcprc,,s iun 
in t he hill s behind, ll'hi eh appl'a rs to nm across to tlw opposill' s ide of the promontory, 
in a course 1wa rl>· northcnst . In a dislocation on the norlheast side of th e promontory, 
1d1 ich is supposed lo COJTt'spon d 11·it h this faul t , and where a continua tion of Lhe lodes 
mighL be e:qlC'ctcd, no ore has ycL been obsc1Tcd. 

Trnm·erse dis location;: arc of common occu rrence in this 1·icini t;1·. One of t hem , in 
a reel'"" about :1 qu:Htl'r of a m ill' :il Jo,·e I ndian co,·c, ifi fi ll ed ll'it h whitl' c:1lcarA011s 
spar. which has a thickiws,; of!) rl'l' t in one part, and l foot in anot her. The un dcrlie 
of the 1·e in is sou th 65 degree., east<76 degrees, an d the dip of the slrab at the spot 
is sou th 55 degrees 11·est<22 degrees . On th e north s ide of the pro montory, seven dis
location><. in a space of about J ~ mil es, ma.\· be seen at one view, from a con1·cni cnt 
distance out on the 11·ate r. The displace ments in s ix of these compensate one anollwr ; 
nnd t he slope or underli e of Lhe fau lts, in e1'e ry instance, is in the d irccl ion of the 
doll'nl hro11·. 

C:rel'nstonc dykes, in Le rsccling both the li mestones and the sandstones, arc ,,ec•1 
in ~c 1·r ra l p laces." 

This dcpo~ i t is located near the one at Little Gaspc COYC and undonbt
ccl ly has t he same origin. 
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( 19) Cross Point 

(See Figure 14) 

LOCATJOK AND HISTORY 

A ::;ilnr-l cad deposit occur~ on lot 1, Restigouchc range, township of 
I mm, B ona\·e ntmc count>·, near Cros,; point on the Ga::;pc coa:::t oppoc;itc 

the tmrn of Carnpbellton, =:\e\Y Bn111~1\·ick. I t li es about half a mile north 
of the line of the Canadian ~ationa l r aihrny. 
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Th e deposit \\'il:O staked in the ::;pring of 1927 by Mr. J. C. Beidchnan, 
\·ice-pre~ident and general manager of the Federal Zine and Lead Company 
of :\Iontrcal, and a sma ll amount of surface "·ork \Yfl S carried out in the 
summer of that year. ln Lhc ~ummcr of 1928 four diamond-drill holes were 
put clown to inter;:;ect the mineralized zone, but the r c;:;ult s \Ycrc di. courng
ing. In December, 1928, and January, 1929, electrical prospecting was 
ca l'l'iccl out on the propert>· by the H.adiorc Company for the mrncrs. 

GEOLOGY 

The rork:-; of the property a rc volcanics of L ower DcYonian age. In 
places they arc dense grccn::: to ncs, in others they arc porphyritic. In coin
po~ i tion the>· arc ancle,;ite;:; . In thin section they arc seen to consist of a 
glas:::y matrix holding numerous phenocrysts of labraclorite feldspar. Small 
amounb of magnetite arc present. 

96752-8] 
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L "':POSlTS 

Th e minera liza tion consists of n genliferol! s galena \\·ith 1Yhich is loc:ti !y 
assoc iated :-orne quartz a nd calcite, occmring as replacements ch ief!:· aiong 
fractmes in the 1·olc[lnics. The main fractme strikes nortl1e[l:-t and dips 
steep!)- to t he :-outlica~t. Minera liz ation ocrurs n long it " ·ith widths up 
to 9 inches in th e cll t in thr face of the cliff "·here t he di ,.:conrY 1n1s nrnd1; . 
In the t rench to the ,:ou tlrn-est cross fr ac tures intersect the n;ain fracture 
a nd the best ore occur::; at :" UC'h intersection s. Solid ore 1\·ith widths u p to 
6 in ches occurs in places a long the ma in frncture ; nlong t he cross fraetun·s 
the ore usually fingers out to nothing in di stances of a fc\Y in ches . In 
addition to the mineralization a long the fractures, galena is present a l-;q 
in rn a;:;: in rock ne[lr the fractures and in places there is a matrix of galena 
surrou nding felds par phenocryst ;:; \vhich haYe remained un rrplaced. Acro"s 
the ereck to the en"t ,: ma ll showings of galena have been found in Yolcanic 
rock:::. 

DB\"BLOP;l!EN'l' 

There i,; a hea,·y OYerbmdcn of glac ia l mate rial. A ;;:mall [l !llOun t of 
work \Y a:< cl one at the open -cut \\·here the discoYery \\·as made and a tn'nch 
1vas dug to the southwc:=:t farth er up the hi ll. 

Four diarnoncl-drill hol e:- \H're put do1rn to intersect the main fractme 
zone, one from the north,r e;;:t a nd th ree fro m t he sout hea,.:t. The follo11·11 1p; 
is a summary of the drilling: 

D.D.lf . . Yo. 1 
Locat ion: ~orlhwrst of minrrnl zone, nea l' Cl'eek 
Direct ion: Approx imate ly south 15 dcgrccs casL magneti c 
Di p : 35 d c'p;r<' rs 
Lr np;I h: 243 reel 
Log: \" ol ca ni c~; 1D7-243 sheared :rnd broken rock; no rnin era liza I ion 

D.D.ff. I':a. 2 
Locat ion: Rout!t ra;ot of di,;co1·ery, iwar c·rc' r k 
D il'cclion: Nor th 60 degn'e;; we;o;I . nrnµ net ic 
Dip: 45 dcp;rC'Cti 
J.rnglh: 255 frcL 
Log: Yoleanics. dense to porph_nit ic; a few ,-t rinp;c' rs of ca lc· ite Jc;;s th:rn inch 

thi ck ; no n1inr ra liza1 ion 

D .D .ff. S o. 3 
Location: On hill 120 fcC'l Ro 11 th ll"esl of Xo. 2 
DireC'lio n: Xor lh 22 degrees 11·e:<l, magnelic 
Di p: 58 dcgl'<'es 
Lcngl h: 269 feel 
L og: 1-52 fccL glacia l drifl; 52-26!) fpet yo Jean ie;;, at 187 a shear zone a11d aL 229 

speck;; or p;a JC' n:i, in YOirnn ic rock 

]) _]) .!! . .Yo . !, 

L ocation: In road 106 frrl rn11l h of Xo. 2 
Dirrc1 ion : X orl h 60 dep;rC'es ll"est, map;ncl ic 
Di p : 72 dcp;rc'es 
Lr np;I h : 228 f rct 
Log: R oek 1·o lean ir. From 176-20.J. fc·C'l rock broken. cdwared. a ltered . di flic- ult lo 

drill , 211- 238 fceL rock poll"dcr 
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ORIGIN 

Th e fact t lrnt the ga lena is argcnti f crous suggest::; t hnt the deposit 
<J rigin atccl from solutions giYcn off by an intrusiw, igneous mass. In t he 
interior of Gnspc there arc intru~iYc masses of syelli tc and granite of lrttc 
D eYo ni an age and similar one' may underli e this de)losit at no great 
depth. 

POSSIU ILITI ES 

The amoun t of ore expo,ecl at present j ;: too small to be of economic 
importance . It ,.; cha ra cte r, ho\\·cwr, justified exploration 1rn rk to "ce if 
"·orknhlc clepo;:ib might not be present. Th ough the results up to date 
hiwc been di,.;nppointing the region is one that i::: 1rnrth pro,.;pccting. 

\ 
(20) David Lake 

R ef crence 

M~rn·dsley , J. B .: C: eo l. Sun-., Cana da, Sum . R ept . 1927, pt. C, pp. 15, 20. 

In D a1·id Lake area, Chi bougamau district , at a locality a mile north 
of P roulx b n~· at the nortbca,;t end of lake D ore , i" rr minernlized zone in 
11·hicli spl rnle ri tc i,; a:-;,.;ocintecl "·i th quartz, calcile, chalcopyritc, and 
py l'J'h otite . 

::\fa 11·cls le>· a 1 ~0 repo rts: 
"Carbonization an I, a t points, pyrite and ch:dc·op_nite minera li zat ion. are to he 

found in the 8-mi le shea r cxtend inµ; M;ot from hke Asinitchi bastat lo a point l !, mill's 
nortl111· r,t of lhe north end of Cat:hc i:lke . In this shC'ar, in l he f(recnstonc just north 
of th e p:r:rnitc conl:itl, at :1 point a mil e north of the norl hc·:c;L rnr1H'r of D a1·id Jake 
and half a mil e easl of the strc:lnl lloll'inµ; inlo l l10 lhf' north end of D a1·id lake. t he 
shearPd irrPcn>lon c is ~troni( ly carbonated and di:;.;cminatl'd pyrite i, 'Jl:tr inµ;ly prcs
pnt. Th e stri pp inir of :;omc mo:;,; cJi,c losC'd a 11-inch l'f•in strik ing ll'ilh t he :;hC':Hinµ: 
al 10 dcµ;rPes north of ll'esl. The vein i:; compo:Sf'CI of ahout 2 pC'r cent of cubical 
pyrite U'JJ Lo 2 rnillim clrf';: in si zf'. 70 per cent of ligh t-co loured spha lcrilc contain ing 
min ute pa rticles of chalcopyrite, and lhc re,L ll'h itc granular q uartz ." 

(21) Lake Mistassini 

R eference 

.. Heporl on l hf' C:Poloµ:_1· and Min r rn l R e>ou rcc,; of t he C" hi boup:amau Rep: ion"; D epart
ment of ColonizaLion, i\l ine", an d F i,;hc r ic:;, Pro1·ince of Quebec, pp . 68, 132, 185, 
213. 

Gal ena and zinc blcndc arc present in sma ll amoun ts in limestone at 
the narro1r' on lake J\ l i;;ta~~in i about 2 miles nol'lhca~t of the Hudson's 
Bay Compa n>·'s post. Th e lime~tonc contains Cr»p tozoan fo rm s and has 
been suppo~ed to be of Lo11·cr Ordovician age . Th ough for the most part 
fl rrt- ly ing i t hrr;: been locally flexed and sheared. In plrrccs along the shore 
for a di~tancc of 500 l'ect it contains small bunch es of galena and zinc 
blcndc none oYer an inch in diameter. Th e dep o;:it~ rrrc not of commercial 
importance. 
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( 22 ) La Reine Township 

Reference 

Tan Lon, T. L.: G eol. Sul'\"., Canada, Sum. R ept. 1915, p. 169. 

Tan ton reports: 
" Th e disco\·e1T of a pe"rnaLite \·e in carrr ino- o-a iena with o-oiJ and .•i il"e r n1lues 

111 a ftuori te -quartz -fC'J d,p1u "gang11c. was rcport e~I "b.r :\Ir. Frc~Jand from lots 7 anri 
8, L a R ein e tmrn,-hip , Quebec . Thi, properLy li es 3 mil rs eas t-nor t hra>L from the 
mouLh of Okikodo;;ik 1frcr" (l a ke Abi t ibi and close to the On ta rio-Quebrc boundary) . 

(23 ) Zinc in Desm eloizes Township 

R eference 

J ames, W . F., a nd i\fawdsley, J. l3 . : Geol. Surv ., Canada, Sum. R epL. 1925, pl. C, p . 
78. 

LOCATION 

Th e property in cl ud e:; 800 ac res and compri"c;:, in range X, the soulh 
halns of lots 38 to 42 inclus iYC. all of 43 and 44. the 'outh hah·e, of 45 
to 49 inclu sive, and in range IX, t he north halves of lots 46 and 47. It lies 
11~ miles clue north of Dupuy, on th e Canadian ~ational railway, 8 miles 
cast of the Ontario-Quebec bounclar:-·. l<'r om Dupuy there is a good auto
mobilc road for 21 mil es, beyond which a \\·inte r road 9 miles long has been 
comp leted to the proper ty . 

GEOLOGY 

Th e rocb exposed br the t renching arc of K ce\\·fltin age , " ·ith t he 
possi ble exception of a porphyry \Yhich may be in t rmiYc. The K ec1Yatin 
is made up of Yol cani c f101,·s of Yarying , bu t usually in te rm ediate or ancle~
ite , compo, ition. Jn te rbeclcled "·i t h them arc some banded "ediments , prob
ably wa terlain t uff~. Th e f!O\YS and sedim ent:; haYc a strike of probably 
30 degree~ north of 1Ycst, and their clip is nrtical. 

The pmphyry fo rm s the so u t lrn·e~t wall of the mineralized zo ne and 
m~w in fact form much of the a lte red rock 11·i thin the zone. It is mu ch 
she«uecl nea r the min eralized area. 

DEPOSI'l'S 

"The min0ralized :1r0a is cxpo::cd in t he mai n s0ri 0s of trench es and at t h e t im e 
o f visiting the prope rL.r was exposed over a lenp: th of m ore Lhan 200 feet and a wid t h 
of from a few feet at clw northw0st to about 60 feet aL t he ;;outlwast. Th e mi nera l
ized a rra is compo;:ed o f mu ch a ltered rocks whi ch orip:inally were prohab l.\· quartz 
porphyry or Yolcan ics of unknown compo;:ition , but arC' now stronp:ly carbonated a nd 
sheared, and in place;; s ilicifi cd . Th e shearing i~ \'C' r l ica l and ha,- a 't rik e of 1<10 
degre0s . \Yithin t hi s area are four min eralized zon rs s trikinp: from 130 degrees to 
140 d cp:re0s, dippinf,!; \·ertica lly, and s0para led from one ano t h0r by arC'as of barren 
or slighLly mineralized rock. 

On e zon e li es nL t he so ul heast corn 0r o f Lh e gc n0ral min cra li z0d zone. lL con 
tains t wo bands of solid cha lcopyrite a nd pyrite, 1 and 2 feet \\·idc, rcspcclinh·. and 
separaled Ji.,. 3 freL o f di ;;.-;C' minated py ri te a nd cha lcop.nit c.. Som0 qu artz ;:tring0rs 
a rc associated with t h e sul phides. This zon e muTows considerab l.'· northw2sterly 
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along t he olr ike . l n a l rene h, 60 feet a way, a li ttle disseminated pyrite anc.l chalco
p~-r i le are a ll tha t are 1·isibl e and in a trenc h al 'O fceL alonµ; t he strike no minenliiza
Lion has been encou nte red . 

The seconc.l and most im porlanL miner:.t! zone is abou,[ 20 feet south west of lh e 
first an d is CX']JOscd nonlhwe~lerly in Ymious lrcnches for HO fecL anc.l 80 feel farther 
norlhwcsL a m i1wra liz cd nia ,;s is fou nd whi ch probab ly is a continuation of lhc sa me 
zone. Th e zone 01·er t he distance of 140 feel swells an d pinehcs fro m a wi tLlh of 4 
Lo 10 feel. \\.ithin iL arc ban ds of nearly sohd su lphides. T he best cross-seclion shows 
a hand l~ feet 11·ide of sphalerilc with a l ill lc pyriLc inlC'rn1ix l'd. U n one si de is a 
b:rnd of nearly cqu:t! width form ed of 50 per cenL chalcop.ni.te an c.l 50 per cenl glassy 
quartz, and on the other .;id e is a 2- inc h b:1nd of so lid pyri'le. In the sout heaslorn
mosl lrene h a 6-imch band of d issemi1nle d sphal e,rile is also presen t. Th e resL of 
the 8 or 10 feel m:ikinµ; up the zone is formed ot' b:111ds of si liceificd an d sheared quar-lz 
po·rphyr.1· :1nd µ;recn.;tone conta ining a sm:t! I a m ounL of dissemin:1lcd pyrite. Al ong 
·the st rike of t h i-< m ineral zone the miner:iliza·tion in p laces is represenlec.l by dis
:if'min:Hcd ,pha lcrite . chalcop.nile. and pyrite de1·eloped 01·e r a wid-th of 4 lo 5 feet. 
A l itLlc µ;alcn:1 w:1s seen in :1 couple of plaec:- . 

A thi rd mi neral zone ocn1rs in the ,;ou1hea:;ternmo,l trench, soul hm:'t of the 
Sl'con d-111 cnlio1H'd zone. Th is third zone is of minor irnporlancc and i.; 1·i,·iblc only 
in ·l·he m osl soul hcaslerlv trench . wh crl' il i,; reprc,enlcd hy 1 foot of sol id PcTi te. 
ln l hc :':1mc ,t rPneh. 12 fcl'l farther so11tl111·esl. is t he nonhca~lc rn edge of t he fo url h 
min era l zone, then' cxpo,;c'd 01·l'r a 11-id1 h of 8 fret. ll :; conti nua lion is Tc1·ea led in 
n o:-s trenehc~ lo the nort hwesl 01·er a d iol.;1ncc of 160 feel. I t narro"·s prop;res,i 1·c ly 
in thi:- direct ion lo where il i,; noL more lh:111 2 feet wide . The gossan lop o·f this 
llli ne ralizcd band had nol been rcmo1·cd wlwn the properly was exa min ed. Ycry 
prnbahly the ehil'f nvincr:i liz:!lion is pyri te. 

Th e co11n'lr.1· rock lying between .t he J:i ,l Lhrrc-m cn tioncd min era l zones is Yery 
probably porphy ry shea red bp~·oncl rccogni t ion lo a qua rLzose sc ri ci·lc sc hist, high 
in carbo1rn lc'.;, liµ;h l µ;r c.1· in colo ur , with a :'il k.1· lu:-lrc on i ts pa r ti ngs . Bct11·ccn t he 
fir~l :ind ;;crnnd mineral zone;;. the counl n · rock 1lo11-:ud.- the ,;ou·theast is a se·rici,le 
~chisl. proba bly oriµ;inally a porph.ny . T o11-:\rd,; the norl lrn·est the counlry rock is 
a grcenstonc, 11·hi ch in p laces ::;ho1Ys Ji llle ~hea rin µ;. 

Th e two ln'ne hes, 800 fcrl to 'the ,:oull1c:1;;.t. of t he main strippings. a rc 50 feet 
ap:i r t a nd in both i,; 1·i:;i bl e a ,;lwarcd zone whi ch ;,;l rik r;; 10 degrees so u th of cast in 
Lhe norlhwrstcrn 1n o,;t lrcneh an d 2i degrees soulh of ca:;L in -t he most so u'l hcaslerl y 
french . l n the norl l11H'"ll'rll lll O"l lrcneh the !llincrnliz:1lion con,:i,;ls of a band 4 feet 
in 11·iclth . co m posed of 50 per crn·L of JJ.nile an d of conliµ;uou,; bands 4 and 8 fccL 11·id e 
of di sse m inated Jl.n ilc. In the rnuL hrao<lrrn most trench, 50 feet away, the m iner
a liza tion con;;i;ols of a li tt le py rile a nd a few quartz slri nµ; crs. Th e country rock is 
a chl ori1lc :'ehi .'t. 

Alth ough assa.1·s ha1·c been rrport ed :- ho 11·ing in some c:i scs ntlues in gold, a nd 
in other;;. nl11 r,; in si il·e r. t he c·hif'f and c:;srnlial Yalucs arc in the base meta ls . Th e 
sho11·ing•s in t he main :;lrippinµ;:; become proµ;r es:<i 1·c ly more ·inLe rc;;ting as the l o~v 
/.!round is :ipproached. \Yh elher mineralization increases be low t he hca 1·y dr ifl of 
the low /.!round i;; a m:11ttf'r of pure conjecture. It is not rnr ta in 1hat .th~ min eral i
zation in the trenches 800 feet sou l-hca;;t of t he main st rip pinl!s is rc J:i ,tcd to the 
min·era li zaLion foun d in the main showinl!' · If further "·ork is deemed acll-isab le, 
t he pos ition fo r i·l is in the low ground adjacrn•L lo a nd sou l h e:i~t of the main slm"·-
1ng~. 

(24) Abana Mine 

LOC.\TIO:\' 

The Abnnn mine li e~ in De~meloizcs tom1ship , north of Dupuy, on 
the Cnnndinn ::\l"ationnl raihrny. 

DEPOSIT 

The deposits con sist of lenses and disseminations of zinc blende and 
chalcopyri te l~·ing in a ._li en r zone. Diamond drilling and und erground 
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de,·elopment haYe ~ho1,· 11 the exi5tc nc e of seYeral ore - bod i e~ . From infor
nrn tion ~o fo r arn il ab lc i t i::: gathered that large sections of the l\rn deYel 
opecl ore- bodies haYe a high splialeritc content and that the main tonn age 
to be m ined from them \\·ill be the zinc b lcnclc. 

(25) Horne Mine 

R eferences 

Cooke, JI. C.: Crol. Su rv., Canada, Su ~Y\. R rpt. 1923. pl. CI. p. 116. 
Ceo!. Surv., Canada, Sum. R ept . 1925, pt. C, p. 46. 
Cco l. Sul'\'., Canada , Su m. R cpt. 1926, pl. C. p. 118. 

LOCATION 

Th e H orne property is located in Rouyn to ll'm'11ip , Quebec, about ft 

mile north of the toll'n of Rouyn. It is the principal property of Norancla 
Mine~, Limited , and is noted for its large deposit· of chalcopyritc. 

GEOLOGY 

Th e rocks con~ist of E:ce ll'ati n rhyoli tc a nd dacitc wi th breccias and 
t uff~ o[ si milar composition . These 1:ock s arc cut by large numbers of 
dykes of diorite a nd two dykes of later gabbro. Th e rocks hm·c been 
twi~tcd in to a drag- fold accompanied by a good deal of subsidiary fault
ing. Th e ores arc replacements of beds of breccia or t uffs and are prob
ably also related in ~omc \Y ay to the fa ul ting . 

DEPOSITS 

::\Iost of the deposits consist of copper ore. Only one body of zinc ore 
has yet been di sco,·crcd and very li ttle dc\'Clopm ent has been done on it. 
It has been exp lored by a drift on the fir st level near shaft No. 2 and in 
this drift it is 25 feet wide . A fe w diamond drill hol es Jrn,·e been put in 
from the ]eye[ to dete rmine the extension of the body dmrnward. 

POSSIBILIT IES 

In vie\\· of the smallne3s of the zinc body i t is improbable that it ll'i ll 
be mined fo r some time at least. I n any case no great ton nage of zinc 
ore is likely to be produced unless other and la rger bodies arc fo und . 

( 26) Waite-Montgomery 

R eference 

Cooke, IT. C.: Ceo!. Su1T., Canada , Ru m . R cpt. l!l25, pL. C, p. 44. 

LOCATION 

The W aite-::\Ion tgomcry li es in \\·estern Quebec near th e cast edge of 
Duprat toll'nsh ip a bou t 4 miles from Lhe south boundary in claim A2861. 
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HISTORY 

The propcrl~· 1rns staked in l\Iarch, J925 , b)' J. H. C . \\Ta ite, C . H. 
Ackerman, an d T. ::\Ion tgomc l'y. Th e tfowoYcl'y 1Yas accidental. It hap
pened that a tree in a nrn sk cg was bl own down so that t he JDO$S a nd ''Oil 
around it 1rcl'c li fted by the roo ts . A patch of ore 1rns rc1·calcd on t he 
surface th us laid bare and t hi s patch 11·as noted by J\Ir. l\Iontgomcry in 
crossing t he s\\·amp. 

GEOLOGY 

Th e rocks consi st of rh yoli tc lavas of K ccwatin age. The Ol'c-bod)' 
appear;; to be a l'Cplacerncnt of t hese !ants. The laYa s li e almost flat w it h 
a gentle dip to the southcast a nd the dip of the Ol'c-bocly corresponds to ·c, his. 

DEPOSIT 

The ore-body is a lal'gc mass of sulphides consisting of a CO l'C of chalco
pyritc surl'oundcd by a rim of zinc blcncl c, pyffhotitc, and pyrite. At t he 
time of its exam in ation by Cook e in 1925 the Ol'c-bocly \\·a s exposed on ly 
in a few t renches and non e of t he contacts with t he country rock was 
vi~ibl e . 

According to the 1927 annual report of the company th ere had been 
bl ocked out by diamond drilling 140,160 tons of Ol'C anraging 7·46 per 
cent coppc l' a nd 2·49 per cent zinc , 27,460 tons averaging 2·64 per cent 
copper and 10·34 per cent zinc, a nd 288,150 tons of ore averaging 11 ·52 
per cent zinc , OJ' a total of 455,770 tons averaging 2·46 per cent copper and 
8·67 per cent zi nc. 

The pI'Opcrty 1rill yield a large to nn age of copper ore; the zinc orc.s 
will pl'obabl y lrnYc to be concent rated a nd shipped to some zinc smelter. 

( 27 ) Alclcrmac Mines, Limited 

R ef crcncc 

Cooke, II . C., J :imcs. \\'. F., ~Lmcb l c•y, J . D.: " Geo logy an d Orr D rposils of lhc 
R ou.,·n-lfarril':t naw ll<'g ion, Quebec"; Gco l. Sun·., Canada, l\Iclll. (in prPpa r:1 lion). 

LOCAT ION 

The property consists of eight claims, Nos. ?--I.L. 1951 , 1952, 19S3, 
T2986, 2987, 2988, 2989, and 2990, aggregating 7-±7 ac re~ in the 1rc~tcrn 
half of Boischatcl township . 

HISTOR Y 

Th e propcrt~· 1rns ;;;tnkecl by the Tmrngrnac Exploration Company in 
l 923 . Tli c ore-body was clisco1·crcd b» dip-needle exploratio n in the 
autum n of 1925. A G5 per cent in terest 11·as so ld to N. A. Timmins, Inr. , 
in return for expenses of dcYcloprncnt, a nd thi :; in tc rc:;t 11·as la ter trnns
fc rrcd to Norancla mines. In 1927 t he property " ·as incorporated u1!dcr 
t he name of Alclcrrn ac l\Iincs, Limited , of ,,·hi ch Koranda l\Iincs held 60 
per cent of the stock, and the T owagmac Exploration Co mpany 35 per c·cn;;. 
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The property was examined by H. C. Cooke in 1927, at \Yhich time a 
shaft " ·as sunk below the 125-foot le,·cl, and some hundreds of feet of 
drifting clone at that Jeni. Sin ce that time the shaft has been sunk to 
1,000 feet and d ri fts opened at 500, 750, and 1,000 feet. 

GEOLOGY 

The rocks arc K ec\rntin Jm·as and brec cias Yarying from rbyoli tc to 
trachytc in co mposition. Th ey arc cut b:-· dyk es of sycnitc porphyr:-·, 
quartz dio ritc, and later gabbro. The sycnitc porphyry is Lhe only rock, 
other t han la,·a;:;, found in t he underground \\·orkings. The flow ::; and ~dL-; 
strike approxim ately cast, and dip 60 to 70 deg rees south. 

DEPOSl TS 

The clcpo~its arc Jcn;:;cs of sulphides replac ing rh yoli tc breccin. .i te
placement ha s been complete except at the edges of the bodies \\·here tli c 
so lid sulphid e,.; pas;; into rock t hickl y sprinkled \Yith sulphide. Th e under
ground \1·orking::; sholl" tlrn of these lenses, one a lmost Yc rtical ly abo\"c t!o0 
other, and ea ch appa rent ly clipping .. outh \1·ith t he formation . The upper 
lens consists ma inly of pynhotite wit h some pyri te, a nd enri ched wi th 
chalcop:-·ritc a nd a li ttle zinc blendc. Th e loll"cr lens, which is 11111<.: h 

the larger, con;;;ists ma inly of pyri te, \1·it b ;:;o mc chalcopyritc and zinc 
bl cncl c. Copper and zin c content is low, aycraging less than 2 per cent 
copper a nd 2 per cent zinc. 

POSSIBlLlTIES 

D cnlopmcnt i;; being Yigorou:0ly prosecuted in the hope of d isCO\"Cring 
higher grade sections in the ore-body. The present grade is so low that it 
is doub tful if t he deposit can be mined at a profi t in spite of its hrgc 
size. ltwestigation s arc also in progress \Yith a Yiew to dc,·cloping nscs 
a nd a market for the py ri te. 

(28) Amulet Mines, Limited 

R eferen ce 

Coo ke, H. C. : Grol. Sul'I"., C:111,1 da, Sum . R cpt. 1925, pL. C, p. 39 . 

LOCATIOX 

This property lies in weste rn Quebec, astride the Duprn,t-Du fre;::noy 
line about 2 milet; from t he south boundary . 

HISTORY 

The property was locn,tecl in the autumn of 1924 or spring of 192fi. 
Th e first important di scovery was a flat-lying mass near th e south cnrl 
of the property a nd clcYclopmcnt \\·as ca rried out on t his througho ut 192.:5 
and part of 1926. A shaft was sunk on a di scovery made earl y in J 9~6 
farther to t he north and a considerab le amount of underground \1·o rk clo1 10. 

In 1927 it was noted t hat t he ore-bodi es were closely related to a rock 
kno"·n as dalmatia ni tc and diamond drilling on this basis r esu lted in the 
di scoYery, in t he Yicinity of t he Rhaft, of la rge ore-bodies. 
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GEOLOGY 

The rnck:;; of the property arc KcC\\·atin rhyolitcs lying flat or nearly 
RO on the ere:;t of a brnacl ni 1tiC' linc. The ore depo,;its arc rcpbccrnents 
of the lavas and ce rtain of the fio1\·;; in the Yicinity of the ore-bodies appcfir 
to haYc been a ltered to the rock kn01rn as clalrnatianite. This is a d'.Lrk, 
brownish black rnck containing, in cer tain phases, rnunclccl 1Yhitish nodules 
up to -'.}-ineh diamete r embedded in the dark matrix. The wcathc1·cd 
appcn ranee of the rnck has a Yery striking spotted appearance. Amygcla
loidal and pi llo11· structure prc:;cnt in the rock show that it is of flow origin. 

DEPOSITS 

The deposit~ con~ist of la rge and small mn,;"cs of zinc blcndc and chal
copyritc. The rna,;,;c,- arc of ,·c1-:i· i rregular slrnpcs. In general the zinc 
blcnde form~ the bulk of the ore, perhaps 75 to 80 per cent. A good deal 
of p~·ritc and pyrrhutitc a rc al,;o present and appear to have been the first 
sulphides fanned, the sphalcrite and chalcopyritc replacing them. Scnral 
of the,;c rna,,;cs arc known, at lcn,;t t1ro of 11·hich arc of fairly large size. 
Ycry little is kn01rn as ~·et. ho11·eyer, as to the actu::tl ~ize and shape of 
the ma,;sc,;. Practi cal!» nothing has been ginn out so far regarding ore 
rc~crns or po~siblc tonnages. 

ORIG I:\' 

The origin of the ores i~ not kno1rn. It is :::uppo,;cc[ that there is ;::omc 
relationship bchrecn the ore- bodic~ and a lnrge ma~s of granodiorite lying 
directly to the cast, but full proof ha,:: not as yet been prnduccd. As 
alrcncly ;;;tatrd the orrs haw replaced certain of the l:wns, but as yet the 
causes for the localization of the deposits arc not dctcrrninccl. 

DE\ .ELOPi\IEXT 

De,·elopmcnt of the principal bodies has rn far been confined to 
diamond d rilling and by this means the clcpo~it;;; haYe been outlined to a 
certain extent. A ~haft has been sunk near the main bodies and it is prob
able that \rhcn mining begin~ the u ndcrgrnund 1Yorkings from t his shaft 
1\·ill be driven into the ne1Yly-cliscovcrcd masses of ore. It will be ncces
rnry to erect a concentrator for the separation of the zinc and the copper 
and it is unclcrstoocl that this is already prnjectcd. 

POSSIBIL 1TIES 

Con~idrrnblc tonnages of zinc can be produced from the property nry 
cheaply and a smaller tonnage of copper. The life of the mine will prob
ably depend on the success of the nrnnagcmcnt in clisconring new orc
boclies. 
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(29) Wright Mine, Duhamel Township 

(See Figure 15) 

R eferences 

R rpor ls of C o mm i,;:; ioncr of C ro wn L a nd ,;, Pro,·ince of Quebec : 1888. p. 93; 1891 , p. 
84; 1803, p. 103 ; 189,1, p. 88; 1896, p . 152; Ann . R epLs. C oloniza t ion a nd Min rs,. 
Pro l'inc-e of Quebec : 18!J8 . p . 19; 1899, p . 24 ; 1900, p . 21; 1901, p . 19; 1902, p. 13; 
1903, p . 51 ; 1906, p . 34 ; 1915, JL 31. 

G col. Surv ., C a na da, An n . R ep Ls. : Yo!. I V, p t . K, p . 79, p t . S, p. 58; ml. V, p t . S, p. 90, 
pt. SS, p . 89; ,-o l. X. p l. I , pp . 99, 147-148. 

Ba rl ow, A. E.: G eo l. ::iun·., Canad:t, Pub. Ko. 962, pp . 133, 145-147. 
\\' il son, M. E. : G ro l. Sun·., Canada, Pub . X o . 10&1, pp. 29, 36, 38. 
Mclbe, J. A.: " li i,;Lory and H onian cc of the O ldest Min e in Canada "; Ca n . l\I in. 

J our. , Aup;u fL 19, 1921. pp . 665-667. 
Co oke . H . C. : " \\"righ t Mine, Duha mel T ownship, Qu ebec " ; C eo!. Sun·., C a nada, 

8um. R cpt. 1925, pt. C, pp . 20-27. 

LOCATION 

The ·w righ t silYer- lencl mine is on the ea~t shore of lake Tirni skaming, 
approxima te ly one-qu arter mile sout h of the bounrlar:; beh,·een Duh am el 
and G uigu es to1rnshi ps. It i:; rcacli ly reached by boa t from Hai leybury, 
6~ miles on th e other side of the lake; or by road from either North Timis
kaming on the north or \' ill e l\Iarie on the south. 

IIIS'l'OHY 

'· The p rope rly was loca ted ini l itilly on M ctrch 24, 1686. by a par ty of French 
C:\.p lorers undr r t he comm and of t he S ieur de Troyes, a nd i ls loeaLion is shown on 
a n ra rl.' · Frenc h ma p p ubli :;hcd in 17'14 . 

Th ere a rc no illu stntLions or dra,,·ings in existence which d ea l ,,·iLh Lh e min e as 
il a ppeared more lha n L" ·o cenl uri e.< ago . I ndeed t here is but m eagre m ent ion m ade 
o f lhe d e']losit un t il about 1850. IL was abou t lhi ~ da te t hat Mr. E. V. \\"riµ;h t o f 
O Llawa, wh o own pd th e t imber on l his loca li ty, red isCOl'Crcd Lhe deposit . 

\\" rip:h t was enp:aµ; ed in re mo ,·inp: l imber from hi s concc$sion whe n th e calks on 
his boots chip ped o fT ;; 01n c o f l he g:1l pna and lead-beari ng ore . Sam ples of l he ore 
,,·ere ta ken to OUaw:1 wh ere t hr _,. l:iy fo r ;:c ,·rral years on th e desk of the d i;;cO \'C' rrr. 
Abou L 1870 , ii o t-r u1Tcd lo \\" ri id1 L lo have l he s:tmp les assayed . Th e rc,;ul L o f t he 
a;:sa.'· ,,·a s such a,; to urou;;c co nsid ernbl e interest. Sh ort ly a fter t his, M r. Wrip:h l, 
acco m pani ed IJ.,. J. J\I. C ouril'l' a nd J\Ir. Eustis from l3osLon, ca me u p and com m enced 
,,·ork , si nking a :drnft t o a dr pl h of abou t 12 feet. F ro m thi s shaf t l hr y loo k 0 11 L 
a bou t 10 t on;; o f ore . D et ail,; of t he re;; it!L arc !:tck in g;. IL i:; record ed, ho,,·e,·er , lhaL 
a second shi pm en t was made by ra ft. bu t th e crud e con,·cyance sma.• hrd u p in a mad 
p lungr thro ugh lhc rapi tb aL D r ux Ri,·ic res . 

X oLhinp; was d one un til 1885. \1·hen G eorge G ood,,·in of O lt:rn-a. top;rt hrr wit h 
G . P. Brophy, adrnn ced sufli cit•nt m oney Lo pay fo r sinkinµ; l hc s haft a farl h r r 50 
fcrl in depth as well a s inslalli np; >om e m echa ni ca l equi p nw n t and a fi,·r- ton FLam p 
mil l. Thi.~ p lant wa ;; a ftc nvard ,; burn ed. N o ore was shipped as a resul t of t h is 
work . 

Abou t 1890 llobr rt C ha pi n, at lhat Lim e p residt•n L of lh r Inµ; er:'o ll R oc k Dri ll 
Co m pan y (X.Y .) , bough t Lhe p roperty and m a de an opt ion pa.rn1rn t on 1 he brrsis of 
Sl 25,000. H e in ;: l:illed the fir>it a ir co m pre,;,;o r in Lh e coun Lr.v, and buil t a 50- or 60- lo n 
mil l. lle con t inued t he s hafL t o a dcpl h of 250 feet a nd did considerabl e la tera l work . 
Thi s rr,-i t!Led in lh r shi pmrn t of a consid r rnbl c quan t. ily of conccn t ra Lr,;. l hr valu e 
of wh ich srcm s Lo be im pos;;ibl c t o est imate at this date. It is said t hat Ir. Chap in 
beearn r inv o h·ed in so mr b:1d im·r;; tm rnl:; \\·hieh causrd him lo a band on lh r min in g 
pro ject wilh t he rem it th at th e pro perty re ,·ertcd to \\" rigl1t, the prin cipal h old er . 
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In 1895 \\ 'r igh l sold lhc property lo 1lH' P etroleum Oil Tru,;l of Lonclon, England. 
-the ne11· owners sank the ;olrnfl anolhcr 50 fccL in depl h and did se1·eral hundred fccL 
of drifting and ero..;sculling aL lhc bollom Jc1·c l, :H wr ll :t> ,ornc work at the 250-foot 
lc1·c l. Th e rnill was alw operated. lhe rnnccnlrntes beinµ: ohippccl lo Swansea, \Yalcs . 
~o figures arc n1·:1ilablc' as lo lhc amount of concentrntcs produced. 

Till' mill and lrnilclinµ:s ns ererlccl by lh c P etroleu m Oil Trn;t are still standing, 
.although the mnrhincry ha :; brcn prrtl.1· 11·cll all remon'd . Thr wri te r 1·i,;ilcd lhc 
mine . .Junr 18, 19Zl , loµ:el her with Lh c members of th r Onl:lrio Mine :i\Ianngcr's As'<o
eialion. . Th ese bui ldings arc of lhc old-fa,hioncd t.1·pc, features being I he 
rn:rn~· g:1hlc;; as we' ll ~1s ha1·inµ: a ground floor cnlranee and a ,-rc·ond slory entrance by 
sl:tinrny,; leading from lhc ground. 

A fc11· year,; ago. : he \\.right rnine was bought by the Timrnin•-:i\Ic:i\far tin inlcr
·e;:I,; of :i\lon t rc:Li. and is ;;ti II owned by 1 lwm ."l 

In 1925 the mine 1rn" p umped out b)' the 01rner"' in order to sample 
it. . .\n examinat ion at thi;; time 1rn"' made by H. C. Cooke. 

GEOLOGY 

Cooke reports: 
"The rorb in the imnwdial c nPighbonrhood of tlH' mine ron<i..;t wholl.1· of c·on

glomcrnlf' of the Coba lt scric..;. About :1 milc 'oullm1,1 tht rc i..; a high hill of flal
bedded quarlzilc and arkosc that may belong to lhc Gowgancla or Lorrain forma
ti ons of lhr Cobalt sPrir~ . About one-quarlcr milr sout h of the mine, fla L-l.1·inµ: 
J' a ia'ozoic li1n c>loncs outcrop on th e lakc ,;horc. Th e Cobalt eonµ: lomcratc apprarn 
to bc. in iLi lo11·c r part' at lc:t'l, a true ba,;al ro1rn:lo111cralc fornwd a lmo,;t entirel.1· 
of l!l:ttcri:tl dt'rin'd frorn thc rorb imrnrdi:1tph· u11dPriYine;. This roek is an ordinary 
ralht'r :teid rhyolitr sur·h a,; rna1· he found i11 rnam· ·plarcs in the Kccwalin scrit'~, 
m:u!P up of 1111rnrrou;: phrnocrysli' of 11·hitc fcldo<par up lo 2 or 3 llllll. long . and man>· 
o;1n:tllcr pllf'nocry.'h of quartz. rmhrddrd in :l fine-grained p:rcyi.-h matrix. Thc high cr 
hcd' of rnne:lo111rr:ilc i11 a 40-foot eliff .-ome 200 fcct b:1 (·k from the ,-horc ex hibit '.I 

111orc normal a.-;:orlmcnl of prhblr's. Th e eonglornrratc extend;; c!o11·n11·arcl lhc full 
depth of the rnin r , Jrnft. 330 fccl. and the conp: lornrr:itr hill bchind ri ;:rs more than 
120 fcl'I :tlJ01·t' lhc collar of thc shaft. a< dctrrmi1wd by lc1·,·lling rouµ: hl .1· wi t h a Brn n
ton eontpas;;; so tha t thr eo11glo11H'ralP i.- more than ~50 fcrl thiC'k. Thc pebble" of 
t lw cong lo11wra le both within the ore-body and out-idr of it arr :i ll 1·c1T 11·cll rounded. 

DEPOSIT 

T hr 01'<' i . .- a brc'c·ei:L 111adc' of frnp:mcnts of Cobalt rone;lonlf'r:tlr c·rnwnlrd togcthcr 
h.1· eo:tr'-'C-!!:raincd 11·hile ealritc. g:tlcna. and zine hl rn dt' . It outcrops on the shore of 
thr lake. the out nop i>P inµ: houndc'd on the inshore 'idc by non-hrccei:1led eonglon1-
cra lc. ll rt ll'C' t' n I he outcrop and the sha fL 20 feel in la11d. t hc "nrf:Lce i:; co1·crecl with 
thc loo,;c nrntcriab of thc du111p, hut thc 'haft enters the rnut hca>t rdµ;c of the orc
hody, ,o that lhl' nrns,; of no11-b rrceiated conglomrralc ht'l11·c·c'n thc "h:LfL and the ore 
on lhr .< hare i;; c1·id enLh· a horse . 

T hr 'hafL rr:iehcs ,,; de pt h of 330 feet and leYrls h:11·e been rnn a·t dept·hs of 50, 
100. 179, 230. and 330 frC"l. The 11·orkings on lhc differcM lc1·els arc sho1rn in Figure 
1 LFiµ: urc 151 toµ:cl her wilh lhc ouLlinc,; of the ore-bod,· a' ob<cn·rd ;rnd ronjcclurcd. 

lt will bc oho<eJTcd frorn the plans of thc difTcrcnL Jp1·cJ, thal the 01·c-bod.v is 
an :ilrnosl 1·ertiral pipe bro:tdly 01·:1' in cross-section: and. furthrr. tha t this pipe 
is l :1rge~ l in di:in1Plrr hrtwccn lhr 100 and 179-fooL le1·t' I'. Th e limi ts of •t he orc
hod1· 'arc tho"c of the hrccC'i:il<'d zone. 

'xo r-:rn,;p C'Ould lw found :1eeounting for the fo·rn1:1tion of :1 hod1· of hrcccia of 
s11eh C'Xtraordinar>· 'hape. :\ pipr of •l his .<ort mie:ht he forme d :1t the junction of 
't wo fa11lh. hut no c1·id<'nec of pre-ore faulting on a l:irµ:e sr:tlc c·ould hl' di:<co1·cred . 
Th rrc :irr a fc 11· "111:111 fault" .:1roun rl thr cde;r< of thr on'-hO<il' :tL 11·hieh thr minrral 
,·cinlcts :<top ahrnpll.1·. hut nothing th:tl would seem likl'l.1· to aC'eounl for ..;o cxlcn-

1 :\leHaC'. J . . \. · f"an. >.!in . .Tour ... \11 :::11~,t HJ. 1!121. 
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sirn a brecciation. It i5 to be no ted. ho,Ye\·er , •that the inlrnduclion of the ore inlo 
t lH' conf.domcr:t•tP mu"t h:tn' bern :1crnmp:1ni C'd hy a ron,;idC'rable inc rease in Lhe 
Yolume of the whole . since there is no e,·i dencc Lhat the ore h:is rC'p la ccd any of the 
conµ:lom C' ra tC' ; and the pre;;urC's lhus prnd11 ced were probably rPiiC',·cd by 11 pw:1rd 
IllO\'e lll('nL, :;incc relief or j)l'(':;:;ure would be po,;sibl c onl.\· in Lhi :; d ir('c:lion. Under 
such conditions it is po,sibl c tha t there may hnv c been origin:1lly in t lw conglomPrate 
onl.1" a fC' \\. co n1 p:irati ,·e J.,· ,.:m:tl l cracks LhaL \\·e re filled with orC'; and lh:tt the t!Jl\rnnl 
mo,·emrnts resul t ing frnm th e pressures de,·elopecl b.'· cr_\A:tllization c:1u;cd furtlwr 
brccci ati on. UndC' r thi,; co ncrption lhc µ:rC'atC'r p:1rt or lhr brPcc i:d ion would iiC' con
temporaneous with the ore dr position rather than of ea rl ie r da le . 

H this •theory lJC' truC', the sl rC's>cs fo rcing the rnck;; upward :1,; rr.\·;;t:1lliz:11ion 
pl'OCC'Pded rnig:h l be expCtlC'd alo'O Jo l":tU>e SO lll C' rup turC' of lhc \\·:tJJ ,; of lhC' cl C'posit, 
\\·i.th formati on or horiz ont: tl oppn fi"Slil'C':' . Sueh fi soilll'C'S :HC' in fa ct r:1lhPr num C'J'OUS 
in the mine. and arc of :i ll ,;izC'" Ul' to a foot in wid th. Th C'.,. arc now fill ed mainly 
wi th quartz. wh ic h. as it is found in the min e on l:v in llH'"C fis_urr,-. is ('1·idC'ntly a 
lalC'l' 1·r in filling. Tlw q11:1r lz i,; :1ec·on1p:1nird h.1· µ::il C' n:t . sph:ilNi tP . an d calcilr, an 
Of whi ch miµ:h l h:l\'e bcPn . an d pl'Oba bJ.1· \\·ere . taken into i'Olution from the tkposit 
h.1· lhC' ;;olution" earr.1·inµ: the qu:1rtz and l:ilcr drpo,; iled in the open hoJ"izonla l 
fi ssmcs . These fissmes con ta in num crnus open n1gs, and p:i:>s from the edges of the 
ore d0po, it into the unhrrcr-ia1lccl country rnck. 

The ore ha s a rather defini te vert ica l° va ria tion. A·l t llC' ,; urf:i eC' an d on lhr l \\·o 
upper JC',·els tlH' ore is , ·er.'· larµ:r l.v arµ:entifernus µ: alena \\·i th 1·r1T li tt le sph aleritC' . 
Th e rropo rl'ion of spha lr ri le incrrasrs downward -to the 179-foot lr1·(' !, wlH'rr it is 
brµ:est. Below the 179-foot le1· C' I both su lphid e's decrease in qu :111 lit .'' · An occa
siona l grain of p,v ri tc is to lw found lhrnug;houL the minr, bu t morp of ·it occurs in 
the 330-foo t lc1·c J than clsr"·hrrc. 

The results of se1·era l hundred n:o;;a.'"s made wh r n the mine was sa mpkd about 
eight :-·ca rs ago, were placed nt ·the wri ter's disporn l; but as llH' loc:1t ion of on!.'· a 
fe·\\· of these w:-t s indi cated on the mi11C' maps and it is r 1·id0n t from -t he character of 
tllC' und r r!( J'OUlHI worki nµ:s tha t practicall.v all s:impks ni11. l have bC'C' n taken within 
the orC'-bocl.\". it wn;> considr1wl bc-;.t to a,·eraµ:r them h,· levpls in the ho pe of arri1·
inµ: a·I so mC' concC'plion of the ch nn!(ei' ta king place wi th depth. T llC' results obtai11C'd 
arr a;; follows: 

Level Rih·cr I .cad Zine 

Oz. per ton r cr ('('ll{ r e r eent 

50-foot .. . . . . . . . . . . I ·72 9·G2 ~one 
100-foot .. . . . . . . . . . . 0-(i:J 0·2 0· 8 
179-foo1 . 0· 86 3· 16 1 . 5:3 
2:10-foot . ················ l·I 2·25 0·% 
:J:lO-foot .. 0· 3G 0·36 O·i7 

The res11!1ts sho\\· cert ain in tc resli nµ: rPgulari lics. If t 11C' rnlues for the 100-foot 
Jen' ! !)(' omitlrcl frnm con,;iclrrntion. t !lC' rr,.;ull;; brconlC' 01·rn morr rrµ:ular. H srC' mS 
justifiabl e to omiL the a1"Cr:1µ:C's of tl1C' n1 lu C',; obtained on the 100-fooL lc1·C' i. as the 
working;; on that lr 1·C' I arr eo n1 p:rnlii1·C' J.,· small and cJo,rl.1· fo li o\\· .thr C'dµ:C's of the 
orc-hod.1· wllC'rC' U1r prnport ion of orr lo rnck i;; i1w:iriabl.1· low. So f:i r a,; coul d he 
spcn durin .!.': t hr C'Xami1rn.tion . th e o•rC' on thr "id0 of thr drif t lownrd the middlP of 
tllC' orr~bod.1· is of much 111C' s:irn C' µ:rnd·r as th:it in tllC' lc1·C' ls :1ho1·C' an d lw lo\\·. T!lC' 
lead rnlues decrcn,;p do"·nward.• 11·i th µ: rent uniforrnil.'". Th e si h·C' r 1·a lu es decrC'ni'e 
to a minimum :i i 330 fcC'l d0plh . lhouµ:h not wi th i!lC' uniformity of ihC' len d. Zinc . 
on t·he ot her hand. incrC'i\SC'~ frnm ZC'J'O al the 50-foo l lel' f' i lo a nrnximum al the 179-
fo ol IC',·01. t llC'n ck crcas0' dow111rnrd. 

Another point or in tNC'i't is llH' (' ntirC' lack or corrr-'pondf'tlC(' h<'l\\"f'('n the ,.;i Jn'r 
v.a!uC's and the a moun ts prC'"C'nt PilhC'r of !(a iPna or of µ::il0n:i an d spha lr ri te com
hin r d . Th i;; !:irk of COrrC'spondPnrr hrl wccn thr :1 moun l;; or ,;i i\- ('}" and of sul phid p;; 
prr;;rn l i;; equally obvious on scanning the in di1·idual a;says from ll'hi ch the aho1·e 
a 1·cr:1µ: 0;; \\"C' l'<' dNi1·NJ.. T!lC' ll'icl C' , ·:ni :d ions in tlw prnporlions of sill'er to sul phide 
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~·ender iL obvious thaL no uniform rcJu.lionship exists between them. It mav reason
ably be inferred , t herefore, •t hit the si!Hr is not pre;oent in ;olid so lu tio.n 111 -t he 
sulphid es, but mol'c probably is mixed wilh it irregularly in the form of one of the 
sih·er sulphi d es. 

All a1·a ila,blc facts 1rnint lo the co11:clusion that -the deposit was for m ed by 
d escending meteoric waticrs rather than by hot. asccndin)!: solutions . Tlw cause of the 
precipitation and Lhc reason for lhe con·ccnlrntion aL ~ hi,; particular spot are as yet 
11nknmrn. Th e difference in the behaviour of the !rad and zinc su lphides is onr com
monly found in deposits of charaote!· similar to this and is due to the greater rn lu
hilit~· of zinc •compounds. causing them to he C!lrricd so mewhat fal'thN hdore prr
eipil:1tion ta kes pince. Th e sourer of the ores i>. thcrdorc . to be soughL in the rocks 
form er ly 01·crlying the prroent deposit. As fl at-lyin.p: Ordo1·ician lim estones 01·rrlic 
lhr CobaH "cries wiLhin shorL disUrnces -to the south. 11·est, and north, it ma.1· reason
abh· be assumrd that thev OYerlav thr arrn around the mine also. and h·wr sinre 
hr~n eroded away. How lhr lcad-.zin c minerals came to be present in lhe Prrl [cozo ic 
rock- can he onl1· a m::itlN of specubtion." 

(30) Fabre Town ship 

R eferences 

Wilson . l\I. E.: Ceo!. Sun-.. Canada. Pub. 1004. p. 38 . Sum. R rpt . 1907. p. 63. 
Barl ow, A. K: G ro l. Surv., Can:Hh. Sum. Rrpl. 1906. p . 117. 

The E:cc\Yatin rocks in Fabre townsl1ip on the cast ~ide of lake T irni:;
kam ing local!>" contain galen:i., but no large quantities haYc been located. 

(31) Poi1·ier Lake 

R eference 

Bancroft, J. A.: R eport on l\I in ing Operations in the Pro1·ince of Quebec, 19 11, pp. 
'.?01-203. 

Poirier lake is on the boundary bchwen La Pau~c and Prc~~i:1c to1rn
ships, Tcrniscarninguc county. Bancroft sbtcs: 

" Ahoul Lwo- lhirds of a, mik nort hll'ard from Poi rier lak e a rocky ridµ:c, ll'hich 
in parL is de1•oid of trees, ri ses to an a ltitude of approximalel.1· JOO fret. The ridge 
C'xtend,; nrarl.1· C'ast ::ind we>t corresponding lo l he strike, sout h 80 drgre C'~ rasl, of 
t he high!.'· schislose rocks of which it is composed. The schi;;t s arr lrn1·crsed by a 
ser ies of YC'ins or slr inµ:cr,; of quartz. frequently containing a littl e calrilc nncl cpidote, 
a nd occasionally bearing mall amounts of galena, zinc blende, pyrite, and a, few 
spC'ck;; of copper pyrites. A llhouµ:h thrsc 1·eins may ocem to rccur al 11·idcly separ
ated inlcn·n!s along a, definite lin e, they can seldom be traced for rnorl' t lrn.n rt few 
fceL before they become Yrry narrow and fin;t lly disappertr. Th ey display a maximum 
width of 4 feet, but can be traced for only a few yards before thr.1· terminate' . 

A group of minernl claims arc ~it u n.led there, ha1·ing for Lheir chief ce n lrc of 
attraction a vein, 4 fret wid e, containing a considerable percentage of galena, zinc 
h l0ndr , rtnd pyrite, with an occasional particl e of copper pyrite;; in a µ:anµ:ue of calcite 
and quartz . At the Lime of our v isit . Mr. George Richmond , ll'ho made lhe disco,·er>-, 
was engaged wilh a fc11· mrn in sin king a, shaft , ll'hich had reached a depth of 10 feel. 
A fell' feet ll'Csllrnrd from t he shaf t . the Yein pinches out, but otringers of barren 
quar tz occa,ionall.1· ocrm in lin e wi lh ils pro jection; "e1'r rnl hundrC'd frC'l wesllrnrd 
one of t hese quartz 1·eins. abouL 18 inches wid e. contains a, lilllc p:alena and zinc 
hll'ncle. F or a, fell' yards C'aSLll'ard from the shaft. lhe bedrock i,; ro1·C'rl'd. huL upon 
reappearing at lhc surface ther 0 is no c1·idence of lhc presence of the 1·ein. 
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:-l!rikin:r ,-outh 80 <leµ:recs ea~l and dipping Si cleµ:rPP:' loward the south. thi:' , ·pin 
ii' ;oitmled bf'tll"ePn a ,ma ll dykp of finc -µ:ra ined diorilr on thp norlh and actinolite 
sc hi,-t on the ;ooulh. _\l lhouµ:h in parl di-tributpd lhrouµ:h tlw ganµ:u c of calcile and 
quartz, tlw µ:alcna. zinc blPndP . and Jl.n ite oeeur chiPfh· :tlonµ: or :uljaccnt lo frn cL ures 
in thP :ranµ:uP. Of the eeonomir· 111i11nal.• pre,-rnt, µ:al ena is lhr n10,;t abundan t . zinc 
hlr•ndr !i•nd,; Lo occur 1war th e ll"all• of t lw 1·p in. and Llw pyrite . which is prC'sPnl in 
1·Pry ::;ubo1\linalc amount, i' er.1· .•t:tllizPd in beautiful , ;.mall Jl.nito hedron;o. At t he 
ho t to111 of the "haft ~ h e 1·ein ll"as 7 inelw~ narro11·cr, pyrite wa.- beco ming; ,;liµ:hlly 
111 ore alrnndan(. and a dyk e of aplile, 2 lo ·1 inches ll"idP, inLPrsccted th e southern 
m:trg:in of the 1·e in. I n thin H'C' tion undc• r \he micro,;cope this ap li lc is found lo be 
alnto:'L enli rl'l.1· compo•P d of microer.1·,ta lli nc qu:trtz with l'p idotc of brig;hL yPlloll"
g:ree n col our. ll"hieh apparl' ntl.1· ha.• \)('en clcri1·ccl fro111 llll' altl'ration of a ;o111al l 
amount of fcld,;par. So an:tloµ:ou,; i, !hi,; ap lit c to si milar d.1·kp;;, which arc ll:'SOciatcd 
11·i t h, :rnd µ:cn ct ie:tl ly n•l:t!Pd to. tlw "ncll" C' r diaba,;c" in othrr cli,;(ricls. lh:t l it lends 
c•mpha,;i,; to a b l' lid lhal llw 1Tin owe•, ih origin to th e intru:'i on,- o f quartz diaha>'e 
in the dislrict. 

I 1rn' inform ed that aftpr our departure fro111 the di~trict, the ,hafl ll"a, o"tll1k lo 
a dPpt h of -JO fpp(, ll"here thPrL' 11·:1,- about 8 inch es of 1·2in mat ter in the form of 
- t ringers runninµ: in all din·<·! ion '. 

Th e bod:-· of ore is by no IlH an,- l:trg r c•noug:h to r 1· rn :;uµ:g:r" l lh c po-,ibilil.Y of 
it;; being dcn• lo1H'd into a 111i11e for lc:1d and zinc . An a -<.•: 1.1· of an cxre lll' nt ;oample 
t:ikrn fro111 the :'haft al a dc•pt h of 8 fl' r t. <·ontainin:r ;omall µ:alcna. zinc hl c•ndc, and 
p~-rile. ~hows th e pn•;;pncc of 47 rent' per ton in :'ih·cr and not :l trnrc of gold." 

(32) Calunwt Zinf' and Lead Mine 

(," cc Figure 16) 

R tfrrcnrr8 

. .\nn. J:lpp (• .. C' o111111i:'•ion rr C'rmrn T.:111d-. Qu('\ )('e : 1892 , p. i 8; 1893. p. 103; 189.J.. p . 
8'L 1895. p . 5±; Ann. lll'pt• .. D rpt. C olonization and :\lin e~, Quebec : 1898. pp. 
18-Hl: !S9D, p. 24 ; 1906. p . 3± : 1911. pp. 26-27; 1912. p. 29; 1913. pp. 5i-58; 19lG, 
p . ;l!); Hlli. p. 31: ID2:i. pp. 43-·l.'i; 1926. p. ,J. 

C:col. :-l11n·., Ca nada, Ann . l{pp(,;.: m l. \'l. pt. S, p. 101; ml. I'll. pt. A, pp. 61-62; 
m l. \' 11. pt.:->. p. 87; ml. X , pt. S. pp. 114. 120. 229: ml. X I. p t . A, pp. 10, llS, pt. 
S, pp. 10-1, 192; m l. X U , pt . s. p . l ·ll : m l. X ITl . pl. :-1. p. 156; 1·01. :.\:t\', pt. >' , 
p . l:'ii: m l. X \ '. pi . AA. p . 135. pt. S. p p . 242-243. 

T'µ:lo"·· \\ '. L.: Ont. Bun': 111 of l\l inr;; . n)l. XXI', pl. ii , pp. 5-7 (1916). 
C:or:rn,;on, H.\\".: C:eol. Suri· .. l'an :1da. i:iu111. H c•p(. 1925. p(. C. pp . 105-1211. 

LOC.\ TI OX 

The Calumet !cad :1nd zinc propcrt,1· i" on lot" 3 to 12, range lY, in 
the ~outh11·c~tcrn part of C'nlumct i~land 1rhich i" "iluntcrl in Ott n1Ya riYer 
about 58 mi le~ nortlrn·c"t of Otl:nrn . C':1mpbcll" B ay, on the \\' nltlrnm 
branch of Uw Canadi:111 P:1rific raihra,1-, follo11·ing the north "ide of Ottawa 
l'll"CJ' , i" the nenre"t ~tation to the proper ty. 

The property 1 

" 11·:1" .'ta kr d Ill· .J ohn La11·n nnd turned 01·er to .Jamr• :rnd C,,11-in Ru;;, c ll who did $O mc 
de1·clo•pmenL 1~·ork and in 1893 :-hip\)('d a fe w Loni' of ore lo Sw:l!1<f':l. Enµ:l:l nd. This 
:<:nnplc i,; .-aid to ha1·c conl:1i1wd 13 ])('r cPn ( IP:td, 38 ·9 pPr ccnl zinc, and 11 oun ces of 
-<ih·pr per ton . 

1 () 11olalio11s an• from th e r c•port hy R. \ V. Goranson. 
f6752 9 
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The Crnnd Calurncl i\lininµ: Cornpa11.1· of Ollnwa "·orked the min e in 1891 and 
1898. and in 1898 shipped ore. 

I n 1911 t he minP 11''1$ ta ken 01·cr b.1· the Calumet i\IrtaL; Company. The :,amr 
y ear a concentratinµ: mill with a capacity of 150 tons was erected . 

Jn HH3 t he proJH' rly \rn,; oper:itrd b>· thr Calt1rnel Zinc and Lr:td Comp:wy. A 
law ,uit in,ti lutcd ill· :::ome of the sharehol ders resulted in an order of the courL thn l 
Lhe propert.1· :<hould. IH' 'o ld at publi c n11etion for t he b r nrfit of the p lajn tiff ;:;ha1P
hold r rs . The ;:;a le 1rns made in 1917 and the properly \\·a:; bid in for the Engli,h 
bondhold er, . 

Th e following slalrment of prot.luclion was obtained from lhe files of th e Mines 
Brnnl'h, D rp:1rlmenl of :-fine:<. 
Year 
1893: 13~ ton;; ,d1ip1wd lo Swansea , \\' ales 
189-1: .:\o shipment 
189.'5: Idle 
1896: Xo information 
1897: :\ o information 
1898: 1.100 tons ,;hipped lo Anl\l·erp . Dc lg:i um, aHrag:ing 32 per cent zinc , 9 per cent 

]p:1d 
1912: .:\ o "h iprnen h; rnn,-Lruclion 
1913-1-1: .:\o information 
1915: !die 
1916: :\ o informal ion 
1918: 22 Lon,- :;hipped lo 0111aha. ::\fcbraska, from old ,;lock; lead, 19,892 pounds; gold, 

6·2 ounce~; sih·cr, 1· 335 ounces ." 

In J926 the Briti;:;h l\Ieta l Corporation (Canada), Limited, took an 
option 011 the prope rty a nd cnnicd out underground \\·ork from l\fay until 
October. Th e option 1r:1~ then dropped . 

GEOLO(:y 

The roc-ks of the region arc a ll Precambrian. They belong to thrc'' 
seric~ : (J) limestone of the Grenvi ll e series; (2) amph ibo li tcs which \\·ere 
once diorilc:; ancl gabbros, belonging to the Buckingham series, intrn~i1·e 
into the Grenville rocks; and (3) granite cutting both of these serie,-. 

The rocks on the property are chiefly arnphiboli tc:> . They arc green 
to b lack, :::c lii:::to~c varicLie,; ron;.;i~ting chicfl.1· of hornblende a nd fcld~par , 

the latter ranging from n l bitc-oligoc l a~c to labraclo ri tc, with apatite, car
bonate. garnet, quartz, biotitc, magnetite. :rnd illllcnite a:=: acce,,oric~. 
H cl'c nncl thcl'c remnant s of diopsicle, h>·pel'stl1cne , a nd micl'opegmatite ran 
be found . l n places the amphibolite;; contain patches con;;i;;ting of rnr 
bonatc and lime-silicate mineral s inclucling cliop:'iclc, trcmolitc, ~capol it c, 
c Ji nozoisi te, etc. Thc:;c probabl>· rcpre,:;cn t al tercel l irnc:;:tonc i nc I u~ion:'. 
Loca lly g ranite pegrn:itile,; arc pre~ent and h:ll'C cau~ccl the formation of 
mif'rnclinc , orthorla,e , titanitc, qua l' tz. zircon, and apatite in the amplii
bolilcs. 

OBE DEPOS IT::; 

The ore deposits oec·1 1!' re pl ac ing amphibo litc a long a shear zone lhat 
has a genera l trend of no rth 20 degree,:; \\·est. The planes of :::chi :;tosit>· dip 
rather steep!>' to lhe 11·e,.;L The important Ol'C minerals arc sphalcritc and 
galena . Galena in pl aces i,.; more abundant than sp halcril c, but the ratio 
of the latter to the former is , on the aYcragc, about three to one. P»1Tho
tite an d ih nlte l':t tion produ(" L m:irca:; itc nl'e Ye l'y abund:int. Pyrite. 
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chalcopyritc, a ncl tc nn nntitc nrc prcsC'nt m small nrnounts. Sih·er is 
present and appears to be n;;:=:ocintccl with the gnlena, but tcnna ntite rnny 
be the ca rri er . The latter is ahrnys a":oocintcd with gnlena . 

Th e o re occ ur ,; ns lenticu la r deposit;; in the f'c hi stosc rockf' . The \Yalb 
of t he indi\·iclunl lenses a rc not Ycry clearly cl cfinccl and ore minerals a rc 
commonly di,;,;eminatcd in small bunch es ancl pockets through the rock s in 
th e general ore zone. Along the f'trikc, also, th e minernlization is irregular , 
\Yith minerali zed portions ~ cparntcd by barren patches nnd the under
g round 1\·orkin g,.; ;.;hmr tlrnt in Ycrticnl section th e same fc nturc::: occur. 
lrith the hcnyy sulphide ore rnas:=:es t here is u:-;ually carbonate p resent 
1\·hicb is bclic\·cd to be prirnar~- calcite . This suggc,;L; that the localization 
of the ore \\"<1 S clue to t he presence of limesto ne masf;CS 1Yhich , as com1m rcd 
1rith the enclosing amphiboli tc, were more c:tsi ly replaced. Examples where 
such cakilc O('('l!J',; arc in the ore lenses a ero,;;; th e face of the Bo\\·ic cut , 
in th e La\1·n 1rnrk ings, and in the ore from the Longstreet and Stc. Anne 
shaft::; (Sec Fi gmc 16) . Wh ere calc: itc remn a nts a rc ab,;ent, the ore is of 
poorer grnrl e . 

In th e ncighbomhoocl of the su lphide masses the cnc lo,;ing rock is 
highly a ltered. At th e irn111 cdiatc boundar~- of th e ore 111a ssc,;, amphibolitc 
i;; prnctirnl11· unrerognir-nbl c as such. It is n coaffc-grninecl rock consisting 
chi efi)· of phlogopi tc ancl lrnses of grca,;:·-looking quarti , 1rith re mnant~ of 
hig lil:· a lte red fe ld spa r which is n cn, r oligoC'lasc in cornriosition. Lcc;scr 
nmoun b a rc pre,;ent of plco nnste, zircon, sillirnnni tc , apat ite , sc rici tc, cpi
dolc, ch loritc, ,_,c rpen t inc, cal cite , and pink ga rn et. The phl ogopitc is the 
rlii cf minernl nnd orr11rs as la rge flak es. P y rrhotit c, galena, and splrnleri tc 
aggregate~ arc commonly elongated streak~ . Th ey 1·cplaec plilogopitc along 
el earngc planes . \\ ' here plngioelnsc i,; cxtens inl:> sericitir-ccl , ga lena, i" 
sca tte red through it as very ragged grains an d as perfect crystals extending 
from na1To11· Ycinlcts . \\' here lim es ton e has been present in t he mincrnl
ized nrcn, the re arc addition a l lirnc-silirntc minerals, including tremoli tc, 
diopsidc , ~rapoli tc, green hornblcnclc , clinozoisitc , and nnclesinc; ph logo
pile , ti tani te, quartz, a nd cnlcite a rc a lso presen t. Th e in tcn,.;ity of t he 
nlteration of th e country rock decreases from t he loca l sulphide-bearing 
nrca::.:. 

·· Tlw 'oul lwrn rx trc 1n ily of the orr -lira ring; zone is not known , hut rrbo u t mid\\':l>' 
rr lonp: llw bou nd ttry iiL'hH'l' n loh 7 a nd 8 the re is exposed a biotitizrd , s ili cifi<'d zont' 
aho11I 8fi0 ft'f' i 11·i d r' . and in I hi , zonl' an 01wn-cut 6 feet wid e rr nd about 2·1 fprt Jonp: 
ca'I an d \\'est . di -p i a>'' a 'ma ll amounl of clrnl copyri tc, sphal r rit r, 11.nrhol ilc. an d 
p::il r' na .'W:tlll'r<'d thro11µ;h :t1nphi bolil l' in small. isob tl' d lcrn;es rrnd p:1 tclws. This sanw 
zon e :1 1'0 crops ou l a long; the boundar.'· bc l\\'ecn lols 8 a nd 9, bul onl.v slll a ll , Sl':tltC'rl'd 
grains of su lp hid r's wr rC' lh r rl' ohsC'n·Nl. 

Fin' shaf ts and nu111crou ' op r' n-cul' ha,·c sh0\n1 the zone lo ro n lain orr lrn.-<(',; 
on Joi' 9. 10. and ll (Sre Viµ;ur r 18). Th r sha fts a nd euts \l"f'l"C' full o f \\"HIPr nt i lw 
ti me of th e \\Ti tl'r's examination (1924 ), and. l hl'rdorc, l he follo\\'ing; note;: on under
ground dc,·l' lopnt <' nl nrr hasl'd on n'porl;; madr hv others rit 1-:uious limes. 

The mo;;t soulherh· \\'Orkinµ; is the Bo\\'ie ;;]rnft on lo t 9. Th e oponinµ; eonsi ,.;1,; of 
a sr ri r., of l rr ndws 11·hi('h ine!·on;;r in rk pl h to lho north , the drrpr;;t be inp: 42 fret . 
From the lowl'st brneh a \·l' rt ica l slrnfl was su nk 32 fret a nd a lc•H 'I driv r n :tL .52 frp l 
from 1 lw origin a l sur f:1cc . T lw orr now cxposrd in the cut is cbicA.'· sp ha leril e "·ith 
ahul](hnt gtilcna , J)\Trhol ilc . and, in pl aces, clrnlcop_ni lc . H fo r ms l c n~r;;, some of 
whi ch arc nearl y so lid su lphidr, up lo 2 fr('( wid e and rrbout 6 fl'ct a par t rrcro.-'; llw 
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face of the cul, wi th small e r bunches of ~u l ph idc :;catlc red irregularly between Lhem . 
The Ltce of Lhe cul is 31 feet wide, and a n a1·craµ:c sa 1u p le acroc<s l he wh o le face 
woul(l be low grade. 

The Lawn :;haft is 1,312 fccL norlhwc.-<L of the B owie. lL h as a d L•p lh of 57 fed. 
8 inches. A cuL has been made 100 feet \l·e,;l o [ lhi o shaft and a s ma ll incline s imk. 
whi ch di ps lo11·ard tlw sh aft. This incline is s lated Lo be about 18 feet deep and ha:; 
gone through con.-; iderablc limcslone judging from ils dump . The ore h ere contain ,;. 
more lead than aL the Bowi e, and is re po rll'd to ha 1·c a fai r amount of s ill·e r. l <'a1thc1· 
wc,;L is a sha llow pond, abo u t 5 feet dct 'jl, from \l·h ich o re h as bee u cxtracled. Galen:~ 
and splrn leritt• 11·l're foun d a long lhc edge of t he cul , buL no c' limale of t he a mount 
could be 1n a dc . Tlw ore hori zon h erl', judging from t he opening,, is t hus probably 
more tha n 200 fcC'L ll"icle . 

Eigh t hundred feel north of lh c L11rn sh aft the re i.s :rn ope n-cul a bout 70 feel 
long a nd 30 feel, 11idt' . AL lh e bottom of lhis cu l lh c rl' is a sh af t , ;;aid lo be 18 fC'cL 
deep, from ll"h ich a 12- fooL le1·cl has been run north. T lw cxpo.-ed rre :it t he bottom 
of L11; .-; shai'l i.< . acco rd ing lo a l'l'porL b:v J ohn E . I-hrd 111an. 01·c r 20 fct'L ll"ide and 
a ip:o <iO to 55 d('g rces 11·e,-t. T lwre a rc g:tlen;1 and ,;ph a le ri le al the 8urface ll" h ich h a1·C' 
ocen Jwav il .1· stai ned h.v t he ox icL tl ion of py rrhot ilc, buL tlw bes t ore now to be found 
h l're is from t he dum p, and 111ay re\Jl'l'Sl' n t a lC' n.s lhaL cn largc8 d01n1ward .s to a !ll :txi
mum ' ize aL a dept h of 18 fcl'L or m on• . l\clll"cen t hi s open-cul and llw L :twn 8h a ft 
a rc a 11umbcr of s 1n al l cuts and trl'nchcs. They sholl" pyrrholi ll' , sp hale ri tc, ga lc n:t, 
and, in plac(';;. d1 :1kopyriLe, ,;rntlc red in s1na ll bunches throug h a rn sly, bioLilizcd , and 
s ilicifi l•d :1n1p hiboli tl' . Th e an' rngc' quality of the ore seen \\"as 1·cr.v low grade, but 
the cuh a rc noL so di sposr•d as lo permit or es linrnLing Lhc amount and tenor of 
the Ol'C. 

::lix hun dred fL•l'L north and a li l Ll e \l" csL of the abon~-d escr ib ed open -cut is t he 
SL . Anne , haft whi ch was sunk vertic<l lly Lo a depth of 120 feet, at whi ch depth cross
rnts were drin·n presumab ly lo Lhc ea~t, lo 'tri ke t he ore lcnsC's on whieh l hc sh aft 
had been .< unk. Th e clump fro111 t hi s shaft eo11.0i-ts chiefly of calcite impregnatC'd 
ll"ith µ:al en:t and O'p hal er ite. Tf t lw cl u mp i> l'C' Jll'C'~C'nt ali1·c of Lhc mat eria l 0:-:trnclecl 
from lh0 undNµ:round 11·orkinµ: .<, t hen t h i' is th C' mo't promising locali ty on t hC' prop
Prt.1·. Th e tYJW of o re nppcari n µ: in the malNia ls on t he dump cl o0s not outcrop. 

Ei!!hlv fr•ct 3"0uthca-t of t hC' ::lt. Ann e ~ h :tfl nn in cline lrns been sun k. but lo ll"hat 
depth ·is i10t k no ll" n. Th ere nre nunierous open-cuts and pib srntl.ered around t h is 
incline, which hal"C' been nrnd0 in hi g: hlY altered nmphibolil0. Th e.1· a ll di spln~· sul
p hi clrs sl'at lC'1"0d in >'111.tl l palchrs through t he rock. Tlw a1·crn Q·0 ore j, 1011· grade. 
Th e mineralized :tl'C':l. n;; indicated by the;;c open in gs , i' nb011t 300 fC'ct 11·iclc. 

A fc· 11· hundred f00t rn.;t of the m i1wra li zcd zone on 11·hil'h all t he forcµ:oinµ: \\" Ork
inµ: . .; :trC' .;ituatf'd i.< a SC'concl zone .;cp:uatrd from the fir,-t h.1· n• lat i1·c l.1· unalt er0d 
amphiholit0 . O n lhi ;; zon e i.- l hc L onp;.;lreeL .;haft . statC'd to IH' 143 fc0t dP ~p . IL \l":\s 
.-unk on t he o u tcrop made by t he cli,eo1·erer of the properly . Tlw ore. as inclic:1tecl 
hv llw dump . i.; g:tl 0n '1 an d spha le rite, \Yhich appear to h :11·e rC'plaecd lim r,-tone 
inclu,-ion s in lhe nmphibo litc . About 100 feet nortlwnst of th is shaft i.;; a small open
rnl 11·hich d isp la.1·.; ab undant p;al cna and ;;ph:1INilf' . Th e \\" idt h of thi< ore lens co uld 
nol he determined. 

:\ ine hundred fc0l north 11·c,-1 of t he L ong.-trl'<'L shaft is nn open -cut about GO 
fcC't lonp;. \l·hich ~cemc0 lo be• about 15 feC'l deep. but is no 11· full of m1t cr. IL has 
bc0n called tlw ·' B 0l gian pit.'' The ore cxlrnctrcl hC'l"c 11" :\S probab ly from a n:.trroll" 
p;alena-sph:tlcrilc lens . ::lom c ore ~L ill outcrops a round t he pit. b uL no lnrgr amount 
is 11011· 1·i,oi bl e. 

Th e abo1·e completes t h f' nl'counL of l h r , . i.<ible mineralizati on. Th e m inNalizc,J 
zone ha s bef'n trenchrd nncl prOl·rd lo conL1in sulphide len;;es at inlcn·als 01·er a 
if'ngLh of ahouL 2,600 feet. and. from inclical ion offered lw t h0 011Lcrop;;, t h 0 zone 
ma1· cont in11c norl h for anotlwr '100 f0ct. T he zonr 11·:1.; lr:tced sout h 01·C' r lot 8 and 
~o 

0

probahl .1· ex t end.; :1l'ross fi1·e Joh. On•r lhi.' 11·h o le lenµ:th tlw outcrops arc cxrred 
in u:h- nic0 t 1·. the rock is h ca1·i h· bioLi ti zC'd and .-< ili eificd. and nil lhe cuts contain ore 
min.rrnls .. lout IH'r:lttsf' of t he ·irrrgu lar. pock et_, . n:1lurr of l hr or0 lcnse;o no e;;tima1c 
of lhc lonn:ll!C' c:1n ilw gi1· rn nn cl it shou ld not hr as<umcd that proclucti1·e or0-bodics 
11·ill lw fcu nd 01·0r th0 11·hole zone. 
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The 1·,tluahlc metals in lhr ore arc zinc, lead, and siln'r. Locall.1-, galena may 
be more abundant lhan sphalcrilc, but the ralio of sph::tlerilc lo ga lena is, on the 
:a1·erag;e . about as t h ree lo one. Samp le;.: h::ixe been taken at nuious times and placcli . 
. l:;ome of t he assay resu lts are as fo ll o1Ys : 

Zinc·, per C'C'ni 
Lead, Jl<'I' cc : t. 
Coppc 1-, per c-p nt . 
~ ilYe r. ois . , 1::cr t >n . 
c:o\d, ozs., per t'1ll 

:n. 19 
I:~· 7.5 
3. 17 

14 ·50 

7-.58 l fl 60 
4 50 G G·I 

8·90 18 2 

5 6 

!.i .. 51 12·30 13·00 
4. 75 3·8·1 6 00 

l:l·OO 12·00 15·00 
0· 03 

I. .\ n '"·prai;c s.111 1 pie of 1 hc du rn ps t:tkcn in 19 l l by ('. \\' .\\ii I imc t I, of the Geologic·al S11<·1·c.v. 
Canada. 

2. Sample fro111 tl :f' La1rn pits from surhcc t'> 10 feet rlcpth. 
3. ~;~u11pl e fro in La\\·n pib from 10 t•> 1.5 f00t d epth. 
4. Sample fro 1< 1 La1u1 shaft a t depth of 57 feet on th e inC' linc. 
51_ Salllplcs fr-o in t \,p !Jott'lln (18 feet dept h ) of the Hussc ll shaft. 
G . . :\ Ycraµ;e of a:-;:::;ays on re<·o rd made !)y L cdmix and Con1pany, Hickctt:::; an d H anks, Cornel l 

Cnin:~ rsity, etC'. 

The data regarding samp les ::\os. 2 lo 6 ha1·e bee n lakcn from a pi-ii-ate report 
ma.de by J ohn E. Ifa rd111:111." 

ORlGl N 

Th e clrnrnctcr and mineralogy of the de posit ~uggc't an ongin similar 
to that at the T etreault propert)· at Notrc-Damc-d c~-A ngc:::, i.e., deposi 
tion at high temperature due to the action of intrusin grani te . As at the 
T etreault the richer ore occurrences a rc asrnciatccl 1rith carbonate rock. 

(33 ) B uckingham Township 

R efe1'ence 
C:eo l. ::lu1Y., Crnad:t. Ann. R epl .. rnl. X, pl. S, pp. 120, 135 (1899) . 

LOCATlOX 

T he 1·cin" arc on the "outh half of lot 21, range I\-, Bu ckingham 
tmn1ship, P api neau county, Quebec . 

GEOLOGY 

Th e chief rock type of the region is cry;;talli ne lime:'tonc of the C:rcn
Yille series . Quartzite and :'edimentary gneis s of the ,;amc 'c rie,- n!:'o occur 
on the propert)· . At the time of the 11Titer's 1·isit to the property in the 
aut umn of 1925 mo,; t of the expo,;urc' 11·erc co1·cred 11·ith sno1Y, 1Y hich ren
dered a compl ete examination of t!ic :'Urrounding rock' impo"'ib lc . 

DEPOSIT 

T11·0 nins arc cxpo,cd on the property. Th e fir ,t st rike' north 3.5 
degree" 1Y e.'t magnetic , cutting limc.-tonc, and ha;: been traced for about 
350 feet . It varic' in wi dth from 2 to 16 incl1c" . the aYC r:1gc 11·idth being 
about 4 inchc'. lt pinches and :;11·cl ls and follo 11·, minor cur\"Cs. Th e 
ganguc is baritc 1Yhich is 11·cll band ed. Galena occurs cfoscmin atccl in the 
baritc. 
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T he -ccond nin lie" about 75 feet to tlie northea"t. Tt ~trike~ about 
north 45 degree" ea,:t magnetic. cutting limc:Stonc, and lias !Jccn traced for 
about 500 feet. The Yein pinchc,: and s1rcll, . Its :wcragc \1·idth is about 
6 inche~. T he ganguc is banded barite. In places it contain5 solid bands 
of galenn from l inch to l ~ inchc,; in 1Yiclth. A.t one place a branch vein 
~trike~ in n :-:outhe:ist direction to 1rnrds the first win. An old shaft \\'as 
' unk to a depth of 50 feet on the 1·cin, but at the time of visit it was foll 
of water. 

T he ,-cins as expo,ccl a t the ,urfacc arc too nnrro11· to be of commer
cial importance a,: !'Ot11·cc" of lc:1rl. 

(34 ) Petite-Nation Rive1· 

R ef crcnce 

" Geoloµy of Canada , 1863," p. 689. 

The Petite-Natio n enters Ottrlll·a river from the north about 35 miles 
ca,:t of tlic cit>· of Otta11·a. Logan reports: 

" . .\m ong ot hrrs a 1·ein of 6 or 8 inl'h r;: is :-aid to exist upon the ::\orlh P etite 
Xati on rin•r, on ih f' .'riµ:n io1T of the H onourab le L. J. Pa pi1w:w . Cal Pn:~ has also bcrn 
brnughL from the Catinr:u1 and !hf' Blaek ri1·e r; in t he former case, associated with 
lllf' pmple ftuor;;par." 

(35) Upton Township 

Ref ercnce 

Logan. \ \'. E. C: eo l. Su1T., Can:ida. "C:ro log1· of Canada. 1863," p 690. 

Lognn ~late,: : 

" Jn I hr Q11Pbrr µ:ro11p of ra-lern C:11w r!a. ores of lead hfl1·r brr n 01-c:l-
sionally met with a,-soC'iatcd wi th t lw c·oppc r drpo>it~ . In thr.-<e localitirs 
g:d rna is foun d in ;o;nrn ll , interstrntifird mu:;sC''" or layers . OnC' of tlw.'c is on lot .~ I . 
range XXJ. of l'pLon, 11·h ere irrrµ: 11l:uh· cli>trihutC'd patches of fine -grained galena. 
from 1 to 4 inch es in thickncs:', ol'n11· in the copp1•r-lir:1rinµ: m:lp:nr.-<ian lim eslon2 . 
Thc•1· art' t-Om<'Linw:; distinC'll.1· in tc r,-trntifi ed with the rock. and 01·crlain by portion,; 
of copper pyri tcs." 

( 36) Acton an cl ( 3 7) Ascot Townships 

R eference 

Logan, ·w. E.: C:eol. Sun·., Can:H l.a, " C: eo lot!:1· of C' :tnadu , 1863," pp. 516. 690. 

Logan states: 
'' C::tlrnfl occm;; in ;oimilur (1 lo 4 inchc-; in lhicknc ... , a.-< in l ' pton) masscc;, ul.,;o 

wi th copprr p_nite•-;. and with :i littl r bl rn dr . on lot 32, range \'. of Acton . A like 
1·arict.1· of finc -µ:rninr d galena i.' found with copper pyrilrs on lot. 9. rnnµ:e I X. of 
Ascol. Tlw'r ore' of lr:1d contain hut li tt le .-ih-er. Although the g:ilena in none 
of thr.o;c deposits :.lJYpc:.ir:; Lo JJ[• of 11·orka•hle qu :rntit.1-. its pre,-cnc"' in in lc rstrntifi r d 
mussr> is noL lo hr 01·rrlooked in a rr gion wh ere the numerou' dPposiLs of cop1pPr 
ore . whieh occm under similar condi tion' . :ire occ,Fionalh- found to be of 1·ery 
\!:l'C :1l cxt·rn.t and importance." 
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( 33) Moulton Hi ll 

H cf crPncc 

Logan, 11·. E.: Gcol. Su1'I' ., Canada, .. Urology of Canada , 1863,'' pp . 516, 518. 691. 

::\lou lton bill is on lot 15, range I\·, of :\.,cot, near L ennoxville, Sher
brooke county . A qua rt z vein, about 4~ feet \\·i de, here carrie~ a rgen
tifcrous galena and arsenopyrite. Th e nin tra\·e r, c;: black shale. The 
amount of galena pre"ent i~ too ~mall to be of economi(' importance. Siker 
a;:~ayed 65 oun ces to the ton of lead. 

(39) St. Armand 

R ef erence 

T.,ogan, I\' . E.· C: C'ol. Sun·., C:111ada, '· G coloµ: y of Canada, 1 G3," pp. 516, 590. 

L ogan "late': 
" A t Cooks Corner. in St. ..-\nn:rnd, a \·cin of while quartr. nmninu; with the 

~lri k P. cuts lhc black ~\ales and lirnp,-tont• of t he reµ:ion. Il has a breadth of 5 or 6 
inc\w,-. and contain" ,;mall portion.-; of ga l<'na. 11·ith a li ttiP copprr pyrite~ and hl rndc. 
The lt':t d of thi" ore ll':to found to 1·ontain a notabl e proportion of .,i h·er." 

( 4.0) Ow ls Head, Pot ton Township 

R Pf l'N' l1Cf' 

Loµ: an. \Y . E.: Geol. Su1T., C':1n:1d:1 ... C: co\oµ::< of C':111:Hl:1, 1863." p. 691. 

On the shore of lake ::\ lcmph remagog, on lot 8, range >: I , of P atton 
to\rn"hi p, a quartz \·ein Lrn\·c r"e" black " late~ of 'Cpper Silurian or 
D ernnian age . Th e nin i" cil'"c ribed as being abo u t JO feet \ride. T he 
galena i" confined to a small portion of thi;: breadth. ~pccimens of solid 
ore, 2 or 3 inche" in thic k m'""' h;\\·e been taken out. T he galena i~ ;:;ilnr
bearing. 

( 41 ) St. Francis 

R eferences 

L ogan. 11·. E.: Geol. Sun·., C:111:1d:1. "C:eoloµ:y of Canada. 1863." ·pp . 516, 517. 
El\,-, R. \\'.: C:l'Ol. Suri'.. Canada. A nn. H t'pt .. l'Oi. II , pL. J , p . 57 (J8~;7 ). 

Logan state~: 
.. A 1·c in which occm; a I th0 rnpitb of the C h au cli crc in , 't. Frnnei;;, B c:rnce. con 

tain. . .; . in :1 ~:111g11e of qu ,1rtr., arl(t' nlifProu; p::J\cna. blcndp, mi,wickl'I, bc:0ide.'< cubiG and 
magn rti e pyrites. with minl!tc gmin< of nati1·p µ:old. A portion of galena from the 
:1s~orll'd and washed or0. which ;till r0tai1wd 'Ill admixlurr• of blt'ndl• and P.nites. 
p:a1·e b.1· a"''l'.'. 69 per cent of lc:id. :1nd 32 ouner< of ;;ih·cr lo the ton of 2.240 pounds 
of on'. Th e a"'<a.1· of a ::ccond portion µ::1n' . ho11·r1·cr. not le<-< lh:rn 256 ounce.< of 
sih·cr to tile' ton . This rc>ult w:1;; probahl.1· rliuc to t he Jll'C'"Cnec of a frap:ment of 
n :1 ti1·r "ih·rr. or ;;omr rich ,;ih·0r 01·c amon<! tlw drr--rd µ:alPna: ina,lllul'h :1;; a third 
:1s;;a>-. of anot her portion of thr ore. morr e:1 rrfu ll>· c\rp;:scd than thr fir;;t, >'icldrd 
37 Olin('('" or ;;ih·cr (o thr Ion. Th r >ih·cr from tlw c11pell:llion of llH' rpd11red \rad 
contained a little gold, an d holh -ih·cr :111 I .!!old were oht:1incd from the h\Pnde 
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and p,nilcs of Lhe same ,·cin. One lhou,,,md grains of the P.nite:;, ~til l mingled 
~''it h a sm:1l l portion of the other ore:;, \\·ere roa ,t rcl . :tnd thrn fl!&d ll' ith litharge, 
borax, :tl l a{ tarta r. :111 d n1 ct:tlli c iron . The re:;ulling button of lrnd ga,·e by 
cupellalion 0· 15 grain o f an u !Joy of gold a nd ,;ih·c1'. :-;p,·pn hllndrr d grains of the 
l.Jil'nd e ~ 1·c,1trt l in the ·:1n1 r mann er g,1\'e 0· 19 grnin of a si mil:t r alloy, oif a pa le 
yellow colour . T he lll'O prc•tiou;;; metal,; :;<•rm thus lo be p;·encrnlly di;;-emin :1ted 
thro ugh out the orrs of this ,-ein." 

(4·2) Risborough, Marlow, and Spalding; ( 4·3 ) Dillon and 
Emberton Town ships 

R ef ercnce 
EJ,b, R \ \ '.: C: rnl. Sun ·., Can:HL:1, Ann. R ept., Yo!. II , pp . 56-59 (l88i ). 

El]:.; l'Cj)O l'b: 

...... :;c ,·cral 1·cin:; of g:tlrn•a ha1·e bet•n cLii'rn'·ercd, more r.-110ci:ll ly ncnr lhc 
liollnd•a t'.'' of the to\\·n-hips of R i-<borollgh and J\l:lrl o"·; Lhr.'· il:l\'(' i>l'rn OJH'IWd lo 
some cxlcnl and f:11·0 11r:1 b lt• pro-peel-< \\'l'\'l' fo llnd. Th l' !o('alitic• ll'IH:re "·ork \\':ls 
pritll'ip:tlly donr arr on Jot:; 1. 2. a nd 3, r:rngcs Xl\' , X\' , an d X \ ' [, Hi ,;boro ugh , and 
lot 1, rnn.ge \' l l. i\l:t rloll' .. . .. . . 

A t the first. :t more northerly ~haft. liH· rol' k i-5 :t h:ml, gn•.1·i.-h ,;:tn d-<lo nr. ,,·ith 
inler~lr:\lif i r·d bl'd> of hhl'k and gre.'· :;JaLc,;, finrly ll'rinklcd aud in .-01tH' pl:H'(',; 
con tn in inµ; tube.- of irnn-p.nilc,;. ll d i pc; gcner:tl ly sou t lw:t.-trrly 70 dl'i.;rrr:> to 75 
dt•µ;rl'r-. a.- lll". trh· :t,; l'Oul d bl' a~.('l'rlainc d. The vein . which i,; .-d1·Jpd the '·m ain 
\' l'in ." h:t;;; a ll'idth of 10 lo 12 inl'h l'' · c·o1npo.-ed of qnar l r-. c:1rryini galena, copper 
and il'On-J l.''l'il c..; . and ,.;ornc bll'ndc, in '0111c• plate:; lw:L\·il.1· ('hargrd, in oll1r•r,.; com
p:uali1·l'iy b:tlTPn . prnb:t h h· from half lo a third of thr 1· l'i n carril'.s ore in fair qu ·rn
tily. Thi s ~ h :1fl \\':ts nboul 30 fed dl't 'Jl . :llld llw 1·cin i- of uniform ~\'id l h for llu t 
cl i-<l:tnr·P. Th t• rnek in C'Onl:tl'l i,; slighl l.1· ch:lrgl'd \\'i lh iron-p,nilc-'. Tll' l'nL.1· frl'l 
west ·of this ,;haft . another 1·pin of :tliout 10 indll'.-. l':tlled the "north 1·ein" c.nrries 
01·p of :1 •Jll'C'ttli:1r qualil.\'. The i.;:t1wue is a rust.'· "·hilc qu:1rtz. wit h hrn\\'ni-h. grry 
Ri:tlrs on the north \\' al l, and :1 dyk l' of ,·r1y h:1rd. hrn\\·ni;oh, clioritic rock spotted 
ll' il h gn•t•ni.-h i.;rl'y. sop;ll':lll'> il from lhal in thl' ,d1nft .i11- L cl c-eri lH" d. Till' orP, "·lir• rf' 
cxpo,.;ed al tlw .-;urfac<'. i,.; c·onfinf'd lr1 the north sid l' . bul a,.; onJ.,· three or four ,;hots 
ha1·c lwcn fircd. l hP oprnin µ; i" .-m 1:1ll. 

l n ihl' "''l'ond or .·nn:ill .-h:1ft. sun k :1 bout 35 feet ..;oulh of th:1L 'rrn in lhr norlh 
shaft. thr lod e gop,.; dO'wn \'('\'liea lly. "·ith :t " ·idih of :1houl l foot. I t is app:ll'rnlly 
not a~ ril'h :i.- lilf' main ,·rin. bul c:1rril"' g:tlcna. blcndc. and P.\'l•ill's irrcg1 1J.ar ly cli ,.; 
serninJ.tl'd . t ill' former . ..;o f:ll' a..; oh•P1·1·Pd . in co1111parnli,·rl.'· "mflll Ql\anlilv. The 
,·ri n c11I' arTO·-' 1hr hrddin g at n ,1m:1l l anglr. and i,.; inln:;Pelr•·d hy anolhl' r Yrin 
of irrcgul:tr . ir-r'. ranging from a fr\\' inehc-' I o nl':1rh- 2 frl't 'in "·idlh . The cliorill' 
dor,; nol ~h o11· in l his sh:1ft. Th i< l:tttcr ,·r··in h:t' ,tJ ,o .Jirrn oprncrl 130 frct rast. 
" ·hcrr ii crops in l lw ="Pill' of a knoll. and has a cour..;c of abo ut north 68 cJ cgrrr<'< 
c0ast. The >drnft is 18 frrt dcr•p . 

:\c:irl.'· :l mi lr soul!rn·rsl . anot lwr opening !ms lll'rn madr in sl:tlrs and "ltHl 
stones of sirni!:l r l'h:l!'ar·ll'1'. " ·hi<'h tlip '<Ou t.h 15 clq:rrrf'" l':Ht. < 70 cl l'grrr..; . on a ,·cin of 
rn,.; I.'· " ·hill' qu:lrtr-. from 16 lo 18 irnrhcs \\'id r . sJ,,·lrd tlw ". \ rm~trong \'C'in." 11·hirh 
cut..; fl<'l'O .".' tlw hr dding and earrit•,.; mincrals sirnil:l!' to lho,;r a lrl'ach- cll'scrillC'd. TIH• 
1rl'nrh bring full of " "il l' t'. lllf' prnporlion of ore could not hr drfii1it r lv n;;crrtainrd. 
hut t lw mi1wr:tl appr':tr" 1o ilf' rli,;;;rrninatf'cl in hunchrs . la rgl' portions of thr \'('in 
bring hnn·rn. ol hr r.-< l'01t1parnti1·t•h · ri('li .. \ short rJi ,l:rnrc to t11f' so11t lrn·est of thi;o. 
t\\'o ollwr ,·ri n,; \\'C' rf' notl'd. of \\'h ich the lari.;esl ( lhr "Scna lor " ,-rin) h:1s a "'irlth 
of 18 lo 20 inclws. t lw ollwr of aho11t 3 inr l1l's. In chnrnclN of i.;nni.; ttl' and conla inr d 
mincr:tl. this rrsrmhll'd closl'h- llw Ja..;t. TJ1c conl:1ining rocb arl' hard 'and.<t01ws and 
wrinkl r d sl:il l's . Jikl' tho.-f' ot' tl1f' Ditton goJrl-fiPlrl. · 

Tl1f' \'l'in seen in sh:1ft :\o. 2 \\'a..; inl c1:srctcd h.'· a rro.-;,;r1 1t put in 1.-100 frrt sonl h
\\'<'"lr' rl.'· from th:1I poin t. 

On lol 1. rnngr VIL i\I:trl o11-. 1·ci n.-'. 10 to 12 in rhcs th ick. \\·l'rl' Rl'l' n, c1iltini.; 
slatl'..; :1n d ..;;rnrl,;toncs similar to 1ho.-;c ju..;[ noted. can.,·ing in pl:tc·r,.; a !:1rgc qunntit.1· 
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of h lC' nde und p,nil <'s, ll'ilh some g:a lenu. The rocks hr re dip south 10 degrees eusl 
80 dr grrcs. The principa l 1· e in dips wut h ,10 d(·grers r:lsl 115 dqrrcr s, bul sma lle r 
1·C' ins of an in ch or more nm ll'ilh the brdding plane,;. 

Assay:- o f lhr ore front lh rs~ se1·rrfl l 1·c ins shall' th r prc>'r ncr of a f:t ir proportion 
of sih'cr. ThrsC' ha1·e b('l' n kindl.1· furnished me b.1' Mr. F. Torrancr, and arc :ts 
follows: One specim en from thr "north Yrin .. flssayr d b>· R . E . P :tgc, of L :n ·:1l 
'Cni n'rsil y, g:ll'C' 1130 ou nces of sih·c r per Ion of 2.000 pou ncb. Ore from the outcrop 
of the " Senator" ga1·e 260 0111u·cs ])(' !' ton, and onr fro m thr ·' m:lin 1·rin '', :1,;saycd 
by Pro f. Richa rds, of the School of T cchno loµy , llos lon. :l lilllr on'r 29 ounces per 
lon. The assays hy Pro fessor Ri cha rds from a good qu:dily of llw orr lakrn from 
t lw ,.\ rn1s l rong and SC' nal or 1·C' ins, g:a \'C good rC'l mns. Assa>·s by Prof. ,J. T. D onald, 
of fll onlreal, g:11·c for the" Armi<trong " 1·C'in. h:Lif fl n ounce of gold p<' r ton . wit h 
lra<'<'s on l.1· of lh r pr<'c ious nwl:ll s from l hr o ther lrads . Ass:l_1·s madr h.v Mr. 
H offmann, in the laboratory of tlw C: eologica l Sun·e>" from diffNent 1·eins. fin d 
ordina ry sa mple's, ga1·r 43.663 ou n<·rs of si ln' r lo l hC' Ion. ll' ilh lrarrs of go ld. C:alcna 
is al so rC'porl r d by l\Jr. Gordon, of S lwrbrookr , in 11·hal ma>' be I hr extension of 
thi s hr l t soulh11·rslmtrd, in the loll'nshi p of Spa lding , ahoul 3 or 4 1u il rs nor th of 
the lnl C' rnalional rn il 11-.1>· , and the same ,Ji stancc 11·<' ,;t of the bounda ry. though no 
particul a rs a rc lo ha nd concC' rn ing t he C'X:tcL locat ion. Traces of ga l<'na ll'<'rc a lso 
obsen·ed al se1·cra l places in the q uar tz veins of Dillon n.nd Emberton , huL no 
attent ion has as )·<'I brrn pa id lo these . 

( 44) Bouchctte Zinc P rospect 

R ef ercncc 

\\' il'<on, l\I. E.: Geol. Sun·., Canada, l\frm . 136, p. 136. 

LOC.\TTON 

Th e Bourhcltc zinc prospect is on lot 41, r ange XI, Bouchctlc L0\\'11-

sh ip, about 3 mi le;;; as the cro"· fli es cast of Burbridge on t he Canadi an 
Pn ci ftc 1 inc runnin g from OttmYcl to J\1ani \\'aki. 

DESCRIPTlOX 

\\' ibon 's description of the prospect is as follows: 
" A sr ries of lrcnchrs and prospl'ct pits in 11·hic h norl he:1sle rl.v l rr ndi ng p}TOX<' ne

sulphide zon es arc cxpo.,r d, has bren cxca1·a ted on the ;;oul heasL slope of a norl h
caslr rly trend in g; lim estone ridge. 

T he mos L im portan t of the,;e 01w ninµ;o. a ~ h afL sit uated nea r lhe north end of the 
srrirs of rxcantlions, 11·:1s fill C' d ll'ilh w:LIC'I' aL l lH' ti111r t he propNl.v 11·as 1· is ilrd. so 
that nothing cou ld bl' kanwd rrµ;ardi ng the char:tct<'r of the deposit in lhc shaf t , 
rxcrpl in dire'c ll .1· from an <' x:uninalion of the d ump. The rocks <'Xpos<'d on l hr north 
and sout h facC's of tlw pit in wh ich t lw slrnfL has b <'e n sunk, named in ordC'I' fron 1 
rasl to 11·0,1, consis t of rust)· µ:r:rni IC' µ:n r i,s, su lphid <' -brarin g pyrox0ni 10. a nd Ii mr 
sl one'. Th <' pyrown il c' zone has a ll'i dth of 10 fc'<' L and dips 50 dcµ:rers lo t he l'ast
ll'a rd . conform inf!: lo I he di p of I hr Ii mrsl onr gn<'iss cont act. T hr ma I rri: Li Pxpo,-r .J 
on t hr dump eonsisls mainl.1· of py ril r . py n hot ile. and pyroxene'. Sphaler ite ll'as 
ohs:>n ·ed lo occm d i,-sr mi n:llrd in py rox<'nr m:i,-,rs in \\'h ich I h<' proporl ion of ol hr r 
su lphide's prc'sPn( was '!na il. bul 1 lw proporl ion of I hr mine ral. 01·<' !1 in srlcel cd 
sample,;, 11·as nol more th:tn 5 lo 10 per cent. A thi n srclion of th e sph:tl r rilr-brarinr-; 
p_nox0n il<' was rxarn inr d undr r the microscope and 11·as found lo consist of :l p:lie 
green pyroxene, scapolite. sphalC' ril <' . a nd pyri te, l he splmleri lC', pyri te. and pyroxrnc 
oecurri ng as inclusions in the sca polil <'. 

The second most im portant op0ni ng obsern'd on tlw propr r t.1· is a pit 10 fed 
long. 6 ft'C'I ll'id <', a nd 10 f<' rt drrp. siluatrd abouL 500 fr['( soul hll'es l of l he shaft. 
On the south face of thi s exmntl ion a m ass of rnsly pyrox<'nit e 3 fC' C't long a nd n fed 
wid e' ocrms as :m inclusion in crvs lal linr li1n rs lonc. On the norl hwrsL face a mass of 
t he pyroxenile 2 frcL 11·ide pro.i0cts into th C' pit. Thi s mass is a d joi1wd on t he wes l 
by a ha nd of am phibolile . r lsr1d1c re th e rock rxposrd in the pit is er.1·, tal li nr l ime~lone. 
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A number of small pits and trrnche;; ha,·r brcn cxC'arnlrd in t he c1T;;la ll ine lim e
sto nr aL inlen·a ls beLween l hr main slrnfL ;t11d llw p it dC',('l'ibed :tbon', h11l with lh r 
cxcrplion of an irregu la r su lphide lead 21 feet widP. exposed on lhr north face of the 
pit 'ilu:1l r d apprnxinrnlely 100 fcrl ~oul h of the ma in "haft, sul phide lr:1cb<, as fa r as 
1rns ob,;r1Tcd, wrre en l ircl,· absent in l hc'sc opening,_ 

( 4.5) Richmond Gulf and Lill ie Whale Rivet· 

R eferences 

Jkll. H. C:. · Cc' oi. Sun., C':1n:1d:1, H rpl. of Prng . 18i i-i8, pl. C. p. ~O. 
L o\\' . . .\ . P. · C: co l. Sun., Canada, Ann. Rcp t., \ 'O I. Yl Jl. pt. L , p . 282 . 

LOCATIO:\ 

:::lih·er-bcaring ga lena is reported by Bell and Low to occur on the cast 
con:-:t of Hucbon bay bebYeen Hichmond gulf and Little \\' hal e riYer. 

Bell reports : 
" Lead: Jn the loll"er part of lhr lllH"nesian lim rs lone portion of Llw sc ri <'S, the re 

is a band a bouL 25 feet in t h ickne's oi a n open or dru,_,. character in \\'hi ch galena, in 
bunC'hes, O<'curs in suffici enL quantiti es lo be of commrrcial Y:li11r. I n 1858-59, the 
Hu<bon·s J3ay Company obtained 9 tous of this ore from numernus small openings 
whiC'h ,,·ere' made abouL 3 mik;; norll1C'a"l of thPir C'slablishmr n t at Littl r \Yha le river. 
but it appear:; lo be equa lly or more abundanL in some spo ts in the sa me h:rnd of 
lim eslo1w on the south sid r of the river. Th is band is traceab le to Richmond gulf, at 
the rnl r:\IH'C' of ll"hiC'h l found buncl1c's of ga lena in it, which wou ld wrigh upwards of 
100 pounds. Specim ens from 'lhr mine ' on t he nor th side of LitLl e \\' ha le 1frc r 
"·hiC'h I brought lo l\Ionlrra l in 1875 ,,·p rr found b,· Dr. Jfarringlon lo contain 5· 104 
ou nces of sih·er lo the ton or ore . Thal frnrn the south side or the inlrl of RiC"hmond 
µ:ulf lw finds lo ('Onlain. whr n 'C'J>:lrnlrd frnm the gangue, 12·03 01mcr,; of sih-er in 
<'H'l'-'" 2.000 pound .-; of t he on'.'' 

Low states: 
" Thi s metal (siln~ r ) has onh- been found a"ociat r d \\'ilh lead in the limestones 

of t he Cambrian ;H!':t or the r;1'1 C'oast of H udson ha». "'lw rr. according to Dr. 
J3 <' 11 (Geo l. Sun· .. Canada. Hep!. of Prng; ., 1877-78, pl. C, p. 20) it occurs in bunc·Jw, 
of µ:alen:l in :i hand of nwp:nr,ian linw,;lonc 25 frd thick, in quanlili rs sufficient lo lw 
or c·o111mrrcial , -a lur. Thi,; band was lr:tr-l'd frnm Lillie \ \ ' hall' ri ,·e r to H.iC"hmond 
gulf. '' di sl:1nrp of about 12 miles. As:.;:1,·s h.v Dr. H a rrington. µ:i, ·e 5·104 lo 12·03 
ounces of s ih·cr per l on. An OJ1C'n inp: \\':ls rn:tdl' h,, t lw H ucJ,on 's B:1_,. ('om pan>· :ll 
Little \\' ha le ri,·er sc\·cra l ycm·s ago , buL the \\·ork ing JWO\'C'd unprnfilablc and ''"I' 
soon abando1wcl. Thi :; gal(' n:1-be:1ring band of linH'slonP \\':l ~ not obsc'n-Pd in th r 
Cambri:111 areas of tlw interi or. :1nd llmL ore \\':JS on J_,. found in sm:tl l quantiti es in :t 

fc\\' li tl lr quarlr.-,·ein' :dong \\'ilh p,-ritrs." 
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ONTARIO 

(1) R enfrew Zinc Prospect 

R ef ercnces 

Ells, R. \\". : "OT'. the GC'o lof!_1· of a Por tion of E c1 <lcrn Onl:.irio "; GC'ol. S11n-.. Cana cLi. 
Ann. R cpL .. 1·0 !. XlV, pl. .J. 

Akor k, F. J . : " A Kew Zinc Prospect"; C:in.11in . J om., 1farch 16, 1923, p. 208. 

LOCATlOX 

T hr property is situated on lot 2, conce,;::ion III , Aclmaston to1rn,;hip , 
Renf re11· county . It Jic3 le::;:-; tha n 4 mile ::: from the to11·n of Rcn f1·e 11· a nd an 
autornobi le can be cl ri,·cn to the property . 

lll ST OllY 

Zinc ore 11·as fo un<l on the propert:-· in the ~ummer of J922 . ::-r cs~r;;. 
Jo~eph Legree and \Y illiam D ean acquired the mineral rights and opened 
up a pit. In the autumn of 1925 tbc Coniaga::; Company took an option on 
the property. A con"ide rablc amount of surface stripping and trenching 
miscarried out and fj, ·c diamond drill holes 1rere put cloll'n. Th e company 
did not lake up the ir option. Earl>· in 1926 the Ottmrn Yall cy S)·nclicate 
in turn took up an option on the property and carried out diamond drill
ing. I n the :::pring of 1926 the Briti;;h ::-Let al Corporati on (Canada), Limi
ted , carried out abou t 2,000 feet of diamonc\ drilling on the prope rt:--. 
Altoget her in 1926, t11·cnty holes \\· ith a total of 4,745 feet of core 1rere 
drilled. 

GEOLOGY 

The 3ol icl rock;; of the region arc all of Prcca mbrian age and con"i:::t 
of !'Cdimcnt;:; and igneous rocks intruded by grnnitc-gnei~~ and ib differ
entia te,;. Th e seclim cnb belong to 11·hat is knO\rn a~ the CrenYillc scrie;;. 
Th e cornmon e~t rock type of the ~eric;; in thi:; region i,; limc:::lone . It is 
\rhi te on the frc:::hly broken ,;urfnce, c011 1rn only m~athcring brmrni,;h, and is 
qui te coarsely cry:=:tallinc. It is marked by the prc:=:cncc of numerou~ 
ro!'ettes and rods of trcrnolite and locall y small, :--el!(mi~h Dakes of phlogo
pitc arc comm on -in it. .-\ ,,:oeintcd 1rith the limc,:tonc arc band" of qu artz
ite :rnrl fine-grained ,;cdirncntary gnei::;" , 11·hich reprc:=:ent rnctamorph o,;ed 
elastic beds deposited with the lime,:tonc,;. T1\·o srn:1ll areas of thco:c rocb 
occur near th e zinc prnspcct. 

Th e igneous rocks associated \Yith the limestone co nsi,;t of hornblende 
schist;:. The~' \Ycre originally either ba,:ic lava flows intcrbanclcd \1·ith the 
limestones, or cruptin;; intruder! in to them. Their origina l character hn,; 
been completely changed by the intru~ion of the gran ite;: of the region. 
The:-- arc no1\· blad~ rocb whose fre:=:h ly broken sur faces show a gli,;tcning 
appea rance clue to the clcaYage faces of the hornblenclc cr:--"tak 

.-\ 11 thc!'e rocks haYe been intruded by gra ni te-gnc i,;s. T hi,: rock i" pink ish 
and i" a biol i te-grani le . P cgmati tic different iates n !so occur. 
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E.rplnnotion of Figure 17 

l. H e1 1fre11· zinc prospect 
2. Eingtlon m ine, Gal C't ta 
3. Campbell lea d pro>'pect 
4. Fi tzroy to\\'n:ohip 
5. R :1ms:1 \· lead mine 
6. Lansdo\\'ne lend \'f'ins 
7. Fron le1rn.c lead min e 
8. Slorr ing;ton lend , ·cin 
9. Long; Lnke zinc mine 

10. Bed ford lead \'cin.s 
11. Barrie to \\'n :o hip , Fron lenac county 
12. Ore Chimney 
13. Slwfficld To~rnshi p zi1w prospect 
14 . H o!J ,1ndi:1 lea d mine 
15. K ath0rin P lead and zinc mi1w 
16. F:lz01·i r townsh ip, lla;;ting;.'i C'Ounty 
l 7. Chr.nder lend 1 ropedy 
18. Blackburn l0ad 1·0in 
19. R obeds le.ad propert.1· 
20. 8te·1rnrl le·ad prnp0rt.1· 
21. \Y 0bber propert.1· 
22. L :1 kc' .!.! l'CU p of l0:ul n in;; 
23. Tud or group of le:td 1·pins 

2·1. :\frthuen lead 1·ein 
'.l5. rnion Creek lead mine 
26. C'roll'n I\ing; lcfltl pro~1pecL 
27 . Albema rle zinc mine 
28. Sttdibury zinc-load reg;ion 
29. Pru's min e , Bowe ll Lo11·n,,hip 
30. C: t n01·:i zinc- l0:1d mine 
31. L ead-zinc dr1po,;ih in Cttnning;h:1m 

township 
32. Lady ]£1'{' 1~·n n nd II flyroek local ions 
33. Sk 0:1 d to ll'nshi p 
34. Bourke dl'pO::'ils 
3.'i . .Jm11i0>on claim. T\ami sko lia area 
36. J d'frr,oon 10ad and zinc de-posit 
37. R11c l zinc prospect, 1\Iarshay town-

''11ip 
38. Y :1c hercs-0 lead-zinc claims 
39. Victor ia min e 
40. Cascade m ine 
41. Thunde r Bay si h ·cr-lcad-z inc re!.!ion 
42 . Bl:ick Ri1'er 
43. Z0nith zin·c mine. Ho,sporl 
·J-1. C:r;;ic zinr mine 
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DEPOSITS 

Th e ore occur;: in the Crclll·illc limc,tone. Th e mineralized zone has 
been traced by a "cries of pits and trenehe" running in a ,.:outl111·e,t direction 
for a di,Lancc of half a mile. J t i,.: po::;::;iblc that tJii, zone rcprc"cnts one or 
more shea r zones. In one trench tcmards the ;::outhwe;;;t end of the property 
there is CYidcncc of faulting. :\l any of the pits sho11· only :"cattcrcd cry~
tals of ;::phalcritc in the lime,.:tonc . 

The ore con,ists of splialc ri tc 1rith minor amount;:: of galena. The 
:;:phaleri( c i" of a br01n1 rolom with rc"inous ]u,.:trc . An analysi" of a 
rnmplc of the pure:0t ore that could be collcctccl ga\·e the follo11·ing results: 

I ron .. 
Zinc ... . 
Sulphur ... . 

J.'er cent 
:1 · :rn 

02·48 
34· 16 

Th e ore di:-:.semin atccl through the li me;::tonc ;::hm1·" in pinc e;:: a di~tind 
banded effect. Th e st rike i,.: in a northcn"t direction. Tlicrc is a consider
able rnrintion in the ore both acro~s and along the strike of the banding. 
A,-,ociatcd 1rith the "plrnlcritc arc ~mall amounts of pyrite and chalcop_\·
rite . T he ganguc mineral,.: arc calcite, tremolitc, and a pale green diop~idc . 

The largest amount of ore cxpo,;cd is at the original pit \\·here a zone 
of good grade ore ha;: a 11·idtl1 of 15 feet. A grab ,;ample con;::isting oi chip~ 
taken from both sides along the entire length contained 9 ·95 per cent zinc. 
Xe:ir thi;.: pit the surface of the mineralized zone ha:-; been "tripped for a 
length of 125 feet. The ore-bearing zone has here a \\·idth varying from 
12 to 20 feet. Most of the ore i:3 low grade, but patches and bunches of 
high-grade ore arc present. 

ORlGIN 

Th e deposit 11·as formed unde1· condilion,.: of con!:ll't mclnmorphim1 
b.\· the :1ction of granite during it::: intrusion into the limc"tonc::: and accom
pan_\·ing rock:- . The lime~tonc 11·a,.: appare ntly recr_\Anllizcd 11·ith the pro
duction of calcite. trcmolite, nnd pyroxene, and :::olution::: from the granite . 
apparentk ri"ing along a fraclurc zone, impregnated the limc~tonc ,,·ith 
"ulphidc,.:. Lik e mo:::t rontnrt mchmorpltic clepo,.:it" thc ore-bod.\· i,.: Yrr.\· 
irregular, making it mo~t cliffirult to predict 11·hat quantilic,.: of ore nia.\· be 
cxpcetcd to he found . The dcpo,.:il i,.: similar in many wa)·,; to that of the 
Tclrcault mine at Xotre-lbrn c-cl e"-Angc,.:. Portncuf count_.,·, Quebec, 11·here 
large rna"sc::: and pockcl,.: of ore in a c:Hbonatc-trcrnolitc band haYc been 
profitably mined . 

POSS\ Ill LlTIES 

The amount of cxpo:::ccl ore of ,uffieicnt graclc to be mined i~ loo "ma ll 
to be of economic importance. D iamond drilling on three successi1·c occa
~ion". b.\· tit rce cliff cren t com p:rnie", fni led to loca tc work a blc dcpo,its. 
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(2) Kingdon Mine, Gale lla 

(See Fi gmes J8, J9) 

R eferences 

Ont. 13mPall of Min es, Ann. Rcpls., vo ls.: XXIV, pt. i , p. 162; XXV, pt. i. pp. 130, 
pt. ii. pp. 21-22. pt. iii. p. 33; (Depl.) XXXI, pt. i, p. 19. pt. x. p. 65; XX..~II , pt. i. 
p 20; XXXlII , pt. \·ii, p. 9.5; XXXIV, pl. i, pp. 163. 16-l; X:XXV, pl. i, p. 
135; XXX\'T. pt. i, pp. 142-143. 

\\ 'ih<on. :\J. E.: C.:eol. :-;11n· .. C':1nad:1. M .. 111. J;l(i. pp. 93-101. 
l•: ng:. and :\fin. Jam .. ml. 122 . .:\o. 3. p . 105 (Jt1ly 17. 1926). 
ilrt11·<' . J•:. L . : " 1 3ar.\'fo<·PIP~lil f' fro111 llw l \in~don L ('« d .\!in<' '· C:ai<'tla. Ontario''; 

.·\ rn. :\I in., YOI. 12, Ko. 11 (~O\"., 1927) . 

LOCATfO=" 

Th e J\:ingdon mine i;: on Chat" i;:la nd in Ot ta 11·a rive!'. It i;: about 
1} mi le;: nol'th of Cnlcltn Yillagc , a'bout 5 mile;: cast of Arnpl'ior, and 40 
mile;; Ii:-· m oto r bigll\rn:-- from Otta1rn. It lie~ ab0ut mi chrn~· behwen the 
O tta1rn-Parrv Round nnd Otta1rn-Capreo l hranche,, of lhc Canadian 
X ational raihrnys. Ore shipments arc hauled by road a cli;:tanrc of about 
2 mile;: to Ca lctta on the forme r branch. 

lfISTOHY 

The JI l'~t 11·ol'k perf orrncd on the properly 11·a~ rnrl'ied out hy .Tame 
Hobertson bct11·cen .J ui:--. 1884. and September, 1885. Xo. 1 shaft 11·as 
sunk lo n depth of 50 feet and drift~ 1Yc1·c clri1·en along the YCin for di s
tance;:; of 50 feet and 40 feet to the ;:outhea;:t and n orlhca~t rc~pectinly. 
The galcnn taken out dming the::;c operations 11·as cobbed from tbc c::dcilc 
ganguc and shipped in bag~ to Eing~to n , On tn l'io . Xo further "·ork "·a 
clone Until 19 J4 \\'hen the J ames Ti ober t;:o n estate re~urn cd operations \Yhich 
havr c-..mlinucd to the present. 

GEOLOGY 

The rocks of the region belo ng chiefl~· to a complex of Precambrian age. 
A few patr hc,.; of rnnclstnnc a,ncl dolomite of Beekrnantown age, how

CYe1-, 01·erl ie the complex. The Precambrian rorko; consi:.;t of Grem·illc 
lime,-Lonc in 11·hirh dykes and rna~"e s of garnctiferou~ qual'lz dioritc. 
granite, a nd pegmatitc arc included . The limec;tonc i;; crystalline and 
banded, ::;triking fo r t he rno:<t part in an east-1Yest direction . 

DEPOSIT 

The dcpo~its arc in the form of brn fissmc veins. The mam Yem 
cuts across the Grcm·ille limc,.tonc and its inclusions of clioritc , g ranite, 
and pcgmntitc, in a direction about 50 degrees 11·cst of north, magnetic, 
and clips about 80 deg ree,; soutllll·cst. The ch ief ore minera l is galena 
11·hich occurs in grains, clusters of cry;:;tals, and thin sheets, u;;ually parallel 
to the banding of the ganguc. In p laces, especially a long the wall of the 
Ycin, sphaleritc is a lso present. The gangue is calcite commonly ba.nclcd; 
small amounts of baritc, barytocel cs titc , fl uorite, selenite, and hematitc 
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also occur. The \\·idlh of the Yein Yaric~ from a fe\\' inches to O\·er ]Q 
feet \1·ith an 1n-erngc of about 5 feet. It lrns been follo\Yccl in the under
ground \1·orkings to a deplh of onr l ,300 feet and for a length or O\·cr 
2,700 feet. The proportion of galena pre"ent Ya ri es g reatly from point to 
point along the nin. 

That the fi"sure oceupied b>· the \·cin i" clue to faulting i,; RhO\rn by 
the strialcd smfaec of the Yein \\·all, b>· the broken condition of the \\·al\
rock" , and by the 11·ay in wh ich rna""c"' of diorite , grnnite, and pegmatite 
contained in the C:rerwille limeRtone han been cli;;p laccd along the fi~~ure 
plane. The amount of di. placement aR indicated by lhe nt ria tion in lhe 
eharnrtcr of the rock on the oppo"ile \rn ll s of the vein waR e\'identl>· 
ron;:;iclcrablc. Th ere is a],.;o a definite relationship beb1·cen the charactrr 
and \\·idth of the YCin an d the rock formi ng it;; ',rnlk \\'h ere the \rnll
rnrk is diorite, gran ite, or pcgmatite the YCin b reaks into ntrmcrnus ;:;mall 
Yeinlets, 11·hcrea" "·here the \rnll-rock i" lime~tonc, the \·ein j, li'trally \rcll 
defined and at lca,.;t "enrnl feet in \ridth . 

The north Ycin like the main one occupie:=; a fau lt fj,.,,;me. It , howeYer, 
j, rll'limitl'd b,- Bcekmanlmrn dolomite on ih<' \re't :rnd (:rcm·illc lirne
~tone on the ~a,;l, Ro that the \1·est ,.;ide ha,.; e\·icientl>' been clo\\'nthrO\·;n 
\rith r e,.;peC't to the ea~t. The w in Rlrike" north 25 degree,; \\·est rnagnelic 
an(\ ha;: a \\·idlh of from 2 to 21 feet in the parl expo,;;ed . 

DF,\"ELOP:\IEC\'l' 

The main \'<'in ha,; been fo[[(med to a depth of ·1,326 l'cet b:-· a "haft. 
The lo11·e:-t Je1·el i;:; 1 ,275 feet. Jn April, 1928, the longe:-t lewl \YHS the 
l ,025-foot. Its lengllr ea,;t of the ~haft al that date \YHR 722 feet and 
\1·e"t of the ;:;haft 2.020 feet, making a total length of 2.744 feet. The 
majorilY of the other lm1·cr Jen'],; arc from JOO lo 200 feet :::hortcr. 

l'HODt:C'TJO:\ 

The ore i" conee ntrnled and the gale na ronccntrntes ,:melt d on the 
propert>· · In 1927 lire amount of lead :-old by the company \ra;:; 7,346,180 
poumk Since the onl>· olhcr prndudion of lead in lhe prO\·inre is small, 
re,.;u[ling from the lrcalment of robnlt-:.:ih-C'r ores, the table in Chapter YII 
for the production of lead in Ontario giYC~ approximately lhe production 
o[ lire Kingdon mine ~ince 1914. 

(3) Campbel l I~ead Prospect 

R eferences 
\\.ibon . ::\[.F.: C: Po l. Sun· .. C':rn :1 d:1, i\frrn . 136. p. 102. 
Ugloll'. '\\'. L.: Ont. Bmr:rn ol' :\Jin('" · ,·ol. XXT, pt. ii, pp. 22. 23. 

LOC.ITlOJ\ 

The propert>· i:.: on lire uncli\·icled north\1·e"lcrn exten:-;ion of concession 
YI , Fitzro» town:.:hip, llrat projects into Oll<L\\·a ri\'Cr at the head of Clrnts 
fall. ll lieR about 1± miles norlln\'C"t of the Kingdon mine near Galetb 
and onl>· a fc,y hundred >"ard::; \\'e,;;t of the Ottawa-Capreol branch of the 
l;anaclian N ationa I rnihrny. The dcpo:.:i t lie,;; bct\\·een the high and lo\\. 
w,1L0.r nrnrk;; of Ottmra ri\·er . 



J39 

HISTORY 

Tl1e proper(>· i:< 01rned bY ~Ir. .Jo:< . Campbell of Arnprior. A certa in 
amount of surface \\"O rk mts carried out by ~fr . Campbell and a",;ociate .~ 
during the ~u111111cr of 1908 and the 11·in(e1",; of 1910-1 1 and 19Hi-17. Th e 
11·ork in ]916-17 was performed by an as,;ociation kn01rn a:< the OttmYrr 
Lead and Zin r Company, bu t 11·ol'k wa;; cli ~continu cd before the ol'ganiza
tion of the compan>· 11·a;; completed. 

In the <llllumn of 1925 the Ottmrn Yallc)· Syndi cate "ecurecl an opt ion 
on the propert>-. A rerLain amoun t of diamond drilling 1rns carried out 
and 1rnrk wa" then cli"conlirn1cd. 

GEOLOG1 

Th e rocb of the region consist of flat-lying remnanb of Deekrnantmrn 
dolomite resting un confo rmabl>· on a complex compo:-<ed chiefly of Crem·ill c 
lime"tone, but includ ing abo :-<cattered ma,;se" and cl>·kc,; of cliorite, gran it e, 
pegmatite, and rela ted J"O('k;;. One of 1.he rc'rnnant~ of the 13 cckma nlo11·n 
dolomite 01·crlies the lim e;-;tone a fr11· hundred ya rd ,; :<o uth of the main 
pits. 

('JI.\H.\C'TEH OF DEPO"lT 

Th e depo,;it c·on"i:<ts of outcrops of calci te along n line Uiat trend,; in a 
nortlrn·csLerl>· direct ion a long th e i=d1orc of Chat::; lake. At time:-: of 1011· 
\\·ater t he pits located on thc"c "hmr ing,; nre expo,.:ed, but for the greater 
part of t he yea r 1rnter <·01·c r,; the outr rop to a depth of from 4 lo 5 feet. 
The 1ni ter made hrn Yi"i(:< to the p ropert» in the autumn of 192.5. .\.t 
one place a ga lena-bearing calcite Yein about 6 inche,; in 11·iclth \\·a;; 
obsen·ecl and a t oth er plac-rs loo,.;e ma~,.;cs of lim e,.;(o ne cut bY narro\\" 
veinlets of ca lcite up to 1 in ch in wid th OC'rur. Uglo11· ~tatc,;, ho11·e1·cr , th at 
th e Yein Ya ri e,; in 1ridth from a fc11· inches to 3 l"cet, a nd a lthough il lw,.; 
not been traced contin110u,;\y fo r more than 70 feet it is kn o11·n to outcron 
OYer a total length of 500 feet. T he win material con:<ists of C"akit~ 
cont aini ng ,.;catterecl <·ube,; of galena. 

Th e deYelopment 11·ork performed on t he propert>· co n:<i :0t~ of a pit 
2.5 feet 101111. ]:) feet 11·ide. and 15 feet deep, n "haft 16 feet deep on the' main
lnnd to the ca,.;t of the Ye in zone, nnd a cement coffer dam placed in the 
\Yater owr (li e outcrop of the vein. The opening;; on t he mninlnnd 11·ere 
excrwatecl in t he hope, apparent!:-·, of inte r,.;eeting other Yeins parallel to 
that benenth l11 e 1rnter or of cYentuall>· sinking to suffi cient dept h to clril'c 
a no""cut benc:1 th the lake to intcr,ed Llie win . 

Th e diamond drill hole,; put dmrn b:-· t he Otb11rn Yalle>· S»ndicate in 
J925 1Yere sunk from the landmrnl "ide. Th e\' did not cut any l'ein 
materi a l. Thi,; must be interpreted in eit lin on.e of hrn 1rn)·,;: ( i ) t hat 
the l'ein !J a,; n Ye r:-· 1011· dip beneath Chab lake so tha t llic drill hole,; ll"e nt 
clmrn parallel to it in ~teacl of cutting it; or (2J that no n in i,.; present 
al the poin b \\"hC'l"e the holes 1rcrc put clo1rn. 

~6752 101 
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( 4-) Fitzroy Township 

R ef ercnccs 

Loµ:an . \r. E. : '· C:ro l o µ: ~· o f Ca nada, 1863 ", p . 689. 
Ell ,-. H. \Y . : C: co l. S un., Canada, Ann. H cpt ., \'O I. X II' , p . 68 (1906) . 

Ell" repor ts : 
"Galr na abo OC'c ur~ 111 th r town,hi p of Fit zroy nra r the road lr :1d ing fro m 

C:a lrtta lo Fi tuo.'· h:t rbom. r\. Iracl-bra r ing ,·r in ""'~ open C'd on lot 20 . range YITI, 
h:t \·in g a "'idlh of 6 in f' he,, eu1t inµ; cry~ la ll i ne limest one, but it appan·ntly has ne\'(• r 
brrn work:•d.'' 

( 5) Ramsay Lead l\'l ine 

R rfcrrnces 

C: ro l. Sun'.. C' :111 :1d :1. " C: ro loµ:,v of Can :1da. 1863 ", pp . 688-689. 
Onl. l\urr:1 11 of l\ l i11 1''· R cpt. R o.v. Co m. :\Ji n . R e,;., 011l., 1890, p. 146. 

LOCATJOX 

The proper ty i;; :-< it uatcd on lo t 3, eoncr""ion VI , R am~ay to m1sh ip , 
L a na rk coun ty, Ontario, abou t one mile from Carleton Pl ace. 

HlSTOllY 

In 1858 ,,·ork " ·as ca rri ed out on the prnpcr t~-. A shaft 37 feet deep 
" ·as sunk and the Yein m ateri a l fo r a distance of a bout 450 fee t \Yas m ined. 
Jr is repor ted t hat 26 t ons of or e, yielding 80 per cent lead, was ob tained. 
Troubl e ari ,, ing from a great influx of wate r caused the a ba ndonment of 
t he \\·o rk . L a te r, work \vas resumed and a second sha ft 21 feet deep " ·as 
"unk 630 feet rn uthcastwa rd from the m ain shaft wh ere a second Ycin joins 
l hc ma in one. The company met \\·it h m a ny diffi culti es, pa rti cula rly the 
flooding of t he mine, a nd afte r exh au ~tin g t heir capi tal, t hey ceased 
operat ion:-<. 

In th e autumn o f 1925, Lil e Ottawa Va ll e? Sy ndi ca te t ook up t he 
prnpcrty and co rnmcnccd \\·ork. Surface s tripping was cal'l'iccl out on a 
Ycin running nearly parallel lo the old ma in H. a msav Ycin a nd diam ond 
drilling \\·as a b o ca rri ed out on th e m a in Ycin. · 

GEOLOG Y 

The surface rock ,; of t he vicinit>· consi:.;t o f grey dolomi te of th e B cck
m a nto" ·n form ation of early Ordovici a n age. The beds li e nea r!>· horizo n
ta I ly a nd rest on grey sancb to nc of t he P otsda m fo rmation \Yhich was 
encoun tered in shaft I\o. 2. Th ese hrn sc ri e li e on Precambrian lime
sto ne and gneiss . 

DE POSTT 

Th e deposits a rc fo,,,11rc vein,;. Th e m ain Ycin has a bearing from no rth 
50 degrees \Yest to north 55 degrees \\·est, with a steep clip t o the nor thcast. 
It ,; " ·idth rn ri cs from 2 } to 5 feet. 
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The ganguc is calcite. The ore minera l i;; galena. The galena content 
va ri ed eonsiclcrnb ly a long the vei n. Some portions \r crc nearly barren, 
"·hcrcas in others big ma:::scs \YCrc encountered . The ore-bearing portion 
·Of the vein Yaricd in \\·idth from 8 to 24 inches. Sma ll amounts of pyrite, 
chalcopyritc, and sphalcri tc occur in the n in. 

A diamond drill hole was put down by t he Ottawa Valley Syndicate 
in .January , ]926, to intersect thi;; vein. Th e hole \\·as ;:;tarted at a point 
55 feet cast of t he Ycin and put dom1 nt an angle of 70 degrees to the 
southwc;:;t for a distance of 235 feet. No strong Ycin wa;:; intcr;:;cctcd. The 
fo ll o1Ying is the log of the hole. 

Feet Xot('' 
0 • 9 Casing 
9 · 112 l'obd a111 sand,lonc 

11 2 · 233 GrenYillc crystall ine limestone in phc-cs P.noxcnic 

From 200 feet to 235 feet the co re is cut by minute calcite Yeins containing 
ga lena and zin c blcndc. 

The second Ycin lies on the opposite side of the road from the main 
R a msay Ycin. This Ycin or vrin zone has been traced by pits fo r a tli;;tanrc 
of 2,300 feet. Its genera l trend is north 65 degrees west, magnetic . Its 
11·idth varic,; from Jess than ·1 to 9 feet, ave raging abou t 2 feet. For n 
distance of 250 feet, it has been "tripped continuously. Throughout this 
distance it maintains a width Yar~·in g from 2 to 3 feet a nd ;:;hows galena 
in bunches and streaks. Th e gangnc is calcite. The walls are sheared, 
sho1,·ing horizontal st ri at ion,;. 

OHTG I N 

The clepo;;:it 1ras formed under cond itions of low temperature by solu
tion s travelling alo ng fau lt plane". The deposit i:o; of interest as furnishing 
data regarding the age of the calcitc-baritc veins of eastern Ontario. i\Iost 
of these Ycins lie in Prccnmbrinn rod;:,;. T he Ramsny, however, which is 
,;imilar to th e otllC'r" in mincr:1 logY :rnd general charnctrr, i~ knO\rn to be 
of later age than ear ly Ordo,·ician, and thus the age of them all is similarly 
established. 

(6) Lansdowne Town ship 

R ef crcnres 

Lo~an. \\ ·.E.: C:l'O l. Sun-.. Can a da. " (: Po lo.µ:.'· of C anada , 18G3 ", p. 688. 
E\\,,, H.\\".: C:rol. ::iu1T ., Cnnada, Ann. ll rpt., ,·ol. X III , pl. A, p. 138. 

Gnlenn-bcaring veins occur in L ansdowne tO\rno:hip, Leeds county, nn 
lots 2, 3, 4, and 6, range VIU. Thr rocks a rc cry:-;ta llinc limestone,; cut 
by r ed granite, and by dykes of 11· hi tc pcgmatitc. The galena nins a 1·c 
~mal l. 

L oga n reports: 
'' 01w of ill<''-'l'. on lot 2, ranµ:< ' VJ] f. has iil'c'n lrncC'd fo r a quarlPr of :t mik, 

nmninµ: 1w:1riy norlhwt' 'l and soul ht':t>l . an d has an a,·rrnp:l' brl'ad ih of 2 frot. Throup:h 
lho p:anµ:ul'. whieh i,; of e:tlc,;par and lwa,·y,;par. µ:alrna is irrrµ:u larl .v di,;lrilrnird in 
cn-.,tab and ,;nittl l 111a''"~' : and it i> a \,o found d i"l'111inatcd in lhc cn»talli nc li rnc
slonl' which form" tho \\·a ·\\ ~ of t lw Yl'in<. Trial ;;haft s "·Ne al one li;nr sunk hl'rt'; 
\Jui tlw mine \\·a,; ab:tndo1wd. AnothPr lode runninµ: north 65 d Pgrec's \\"(',;(,was sub,;('-
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q11rntl.1· founu on loL 3, of t lw 'C1mc rnnge. It lrn1·crsPs crysta lline linwstonr, anu has 
a bmidth o f from 6 to 12 inclws. Through t he p;angue, which is calcspar. µ;;dc'na is 
found in ma:,s('.-; sOllll' t inH's 5 or 6 inches in cliamctrr . A lri1ll shaft of 50 feet, whid1 
w;1,; sunk on thi,; lodr in 185.J.. on tlw la nd of Yl r. Buel, is said to h;11·r yi r ldrd 
sutticicnl ore to p:1.1· tlw rxprnsr s of sinking. A hranl'h lode di1·rrp;cs from the ma in 
onr n l'a r t h<' c;haft; a nd in t he salllt' nri µ;hbourl10od then' occur fom othrr lrad
brarinµ; lod e' " para ll r l with thr m a in, lhc whol e IJl'ing ineludrd in a brf'adth oi aboul 
1.000 fl'l't. Thrsl' run ob liq ll!'ly aero,;,; the lot,; , and 1hus intcrsccl t lw lands of sen•rnl 
proprie tor.;; . On lo l 4. rnnp;e VIII. :Mcs:;r.'i. F oley and Company ha1·r > ~mk a s nmll 
,, ha fL upon one oi lhc lodr>." 

(7) Frontenac Lead Mine 

(Sec Figures 20, 21 , 22) 

R rfrr rncrs 
C: rol. :-i11n-. , Can ada, Ann. H.cpb.: 1866-69, pt. E , p. 164 ; pt. F , p . 182; 1870-71 , p. 314; 

1871-72. p. 147; 1874-75 , p. 163. 
On t. l\urPau of :-Iin cs . Ann. llcph., 1·0 \:;.: I , p. 240; \"II, p . 2::H: :\III, p t . i, p. 94; 

:\.\', pl. i. p. 92; :\.'/I , pt. i, pp. 78-79; :\XII, p t . i, p. 137; :\.:\.Ill, pL. i, Jl. 176; 
X..'(IY , p l. i. Jl. 162; :\.X\', pl. ii. pp . 18-21; :\.:\.\ ', pl. iii, pp . 31-33; (D C' pt.) 
:\.XX, pl. x. JJ. 65; XXXV, vt. i, p. 13-1; J~ C'p t. lfoy. Corn. :i\Iin. Res . Ont., 1890, 
pp. ].J.;J-146. 

L OC . .\TIOX 

The Frontenac prnpertY i~ ~ituated in Loughborough tO\Ynship , Fron
tenac county , about J8 mile~ north of E:ing~ton. It consists of tlie ,.;outl1 
half of lot 16 and part of lo t 15, coner~~ion IX, ancl tbe south half of lot 14, 
conces~ion X . The nrnrc~t rnihYay station is P erth Road on the Canadian 
Nalional. Th e raihrn.\· cro~~es th~ property a nd pas~e::; along,;icle the mill. 
Perth Road statio n i~ about one mile from tbe mine. 

ITlSTORY 

As early a::; 1866, a ~haft had been sunk on the prnperty. In 1875, 
the prnperty m1s lcn~rd to an Engli1Sh compnny and about 2,000 tons of 
ore 11·a:-; mined. In 1880, a lead smelter 1rns built to trent the ore, bu t 
11.fter tlrn year::; of operation, mine and smelter were both closed. 

In 1911 , thr property was taken 01·e r b,\' the )forth American Smelt ing 
Company, Limited , of E.ing~ton, Ontario. No. 3 shaft 11·as sunk to a dep t h 
of 150 feet and 500 feet of drifting m1::; c:uriecl out. 

In 1925, the prnpert.\' was acquired by :i\Ir. J. 1\I. Forbes of Ottawa 
a nd ns;;ociate::; an d in ] 926 and 1927 de1·elopment 11·ork 1rns carried out 
by the Forbes Galena ::\Iine;;, Limited, organized to \\·ork the property . 
Number one ~haft 11as caniecl clown from a depth of 267 feet to 313·6 feet 
and drifling 11·;1,; carried out on the 300-foot le\'Cl. 

GEOLOGY 

The propert_\' is underlain entirely by Preca mbrian rocks . T110 mile.3 
to the ;;outh a re flat-lying becls o[ the 01·er ly ing Potsdam sandstone. The 
Precarnbrian rncks con;; i;;t of altered sediments of the Grenville series 
intrnded by granite and pegmatite. The Grenville rocks include sedi
mentary gneisses ancl cry~tnlline limestone. The sedimentary gneisses '1re 
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grey rocks, Yery mwaceous and in p lace;; highh· ::;iliccous pas~ing into 
quartzitcs. A,.:::;ociatcd 1ritl1 tl1cm in Jllace;;; arc grey pyroxcnites, a]lp;ir
cntly a ltered limestones. Lorall)· the gneisses arc injected "lit par li t " 
by granite, giYing nn intim ate mixtmc of igneous and nltcrcd ;::cdirncnt:"tr)· 
m;itcrial. The strike of the ,.:erie;; i;: nbout north 30 degree::: cast nncl the 
clip Yaries from 65 degree,.: nortlmc;;;t lo Ycrtical. A band of reddish granite 

t 
"\ /\ 
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~ 
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~I 
~ 

A K E 0 ~ 1 

~:] 
Gran/Cc 

~ 
Li.mes-Cone 

~/>1 / / / 

Sed1/nentary gne1'ss 

Geolog1cal Surve;. Ca . .-,ada 

cuts aero:-;,; the property bchrecn X o. 1 nnd X o. 2 shafts. Towards ib 
border arc conrentration:-; of mica upon 11·hich pits lrnYc been :<unk. Pegm a 
titc dykes intersect both the lime,.:tone and the gneisses. 

DEPOSlT 

The clcpo:oit is a fi,.:smc Ycin or Ycin,; striking norll111"Cst almo::;t nonmd 
to the ;:trike of the Grc1willc :::cclirnrnts . In the ;::outh castcrn part of th e 
property in the neighbomlioocl of Ko. l ~lwft (8ce ll'igurc 20) , the vein 
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strikes about north 70 deg rees west magnetic. It has been traced here bv 
surface and underground work for a di,;tancc of ] ,500 feet. No. 3 shaft 
is situated 4,000 feet nortlnw;:;t of No . ] shaft and there the YCin strikes 
north 30 degrees \rest magnetic and has been traced by pits for a rfotance 
of J ,OOO feet. B ehYcen thc:-:c two a rea,.; is low ground and it is not known 
whether these occ urrences for m brn Fcparatc veins or arc merely parts 
of the same fi ssure. The fo rm er a ltcrnati,·c is probably correct, i. e., that 
there arc tlYO strong ,·ci ns an d not one onh·. 

The widths va r~· from less than 1 foot to 22 feet, with an average 
of about 10 feet. The "·alb arc commonly smooth and arc in places 
Rlickensiclccl, showing depo~ition h a~ been a long a fault plane on "·hieh 
there has been mo,·e ment. Al ong Ll1c north ca~te rn wall is a zone of gang11c 
materi a l reach ing in pla ce,; a t hi ck ness of 6 feet. H orses of country rock 
occu r in the Yein. In p laces the Ye in material itself is , hcarecl, showing 
movement has taken place sin ce t he fo rmation of the vein. 

Th e ganguc con,.;i,;ts of calcite, "·hich commonly sho1rs a well-banded 
structu re. In t he uncl-erground 11·o rkin g:-: large rh ombs of calcite over 6 
inches across occur locallv . 

The ore mineral i::; ga lena "·hich occurs as disseminated grains and 
clusters in the calcite . It docs not occur uniformly th roughout the vciu, 
but is usually fou nd in na rrow zones paralle l to the crnstification. It ,; 
oecutTenc·c is rn irregular that sampli ng is difficult. Rmall amounts of 
ycllmYish -brown spbaleritc and a little pyri te are found in the YCin. The 
former is found in most abundance in the northwcstcrn part of the property 
near shaft No. 3 where it occurs as fine -grain ed, tabula r masses, par::Lll 0l 
to the crnsti fi cation, ,.;cparatcd by band s of ca lcite . Openings in t he wi n 
in place;; sho"· crystals of sk y -b lue cclestitc up to 2 inches in length . 
Marcasitc a lso occurs lining vugs. 

The silver content of t he galena is low, seldom exceeding 1± ounces 
to the ton of ga lena. 

DE\'F:LOP~rEXT 

No. 1 shaft has a dep th of 313·6 feet. From it drift s haYc been ~·u n 
a long the vein on six levels at intervals of about 50 feet . The accompany
ing nrtical section shows lengths of the drifts and the location of th() 
:-:topes. In fo rm ation abou t the grade of materi a l tak en from t he stopes 
j ,; not available. 

Shaft Ko. 2 haR a depth of 40 feet. Near i t a t unn el 60 feet long bf\:
becn driYcn a long the \'Cin. In 1911 , shaft No. 3 was deepened from n 
feet to 150 feet ancl 500 feet of drifting carried out on th is leYCl, 250 feet 
in either direction. 

COXCIXSIOXS REGARDING T IT E DEPOSI'l' 

Th e Ye in or Yeins arc strong and "·ell defined. They undoubtedly 
pcrs i:;t in depth ancl for a con ,:idcrablc cli~tance in a horizontal dircctinn 
beyond t he points to \\·hich the>· ha\'C as yet been fo llowed in the under
ground "·o rkings. The facto r on \1·hich the future of the property clcpc!'ld~ 
i;;; the lead content. As exposed in the undergrou nd \YO rkings, it is too lcm 
lo ensure profitable mining at the p rc~cnt p ri ces of lead. On the oth0r 
han d the richer portions h aYC und011bteclly been taken out clming former 
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operation:::. Shou ld ore-:;hoot::: be found that would bring the average grade 
of the nin mate ria l up ~light l y h igher, t he future of the p roper ty "·ould 
be a;;sured . It wou ld seem qu ite pos:::ib le t hat :::uch shoots might be fmmcl 
under a scheme of :::ysternatic exp loration. 

.:,, tie , r /-eel 

Gcologica. Surv<V< Canada. 

Figure 21. Frontena c lllinl'; Yl'l'li<'al 'l'cl ion through Ko. 1 "haft. 

c,< '~u/ ;--,,r •( 

/0~·-~--~---"'-00 

Gc:oloJ,:icril Su r1 ·£~1·, Ca n;ufo. 

S h alL 
I\ o.3 

~0000 D 
Fi;2,'lllT :1:.!. l·'ro 11tern1<· rnilH' : Yf'rLital scc·tio11 t l1ro11gh .:\o . 2 and :\o. :3 sl1aft:-; . 

(3) Storrin.g ton Leacl Vein , F1·ont cnac County 

Reference 

\·pn nor. H. G.· Ceo!. Su1T., C:inada, R ept. of Proµ;. 1870-71. 

Y ennor reports: 
" Jn the tom1,hip of Slorrinµ;lon, npar the shore of Doµ; lakP, about 2 miles lron1 

the , ·i llagc of B:ll tN;;ca, a noth er w<' ll-d0fi1wd IP:id ,·cin ha .-; been l111co1·Ncd, a nd 
would appPar lo lie in ~t r ik e of on e of the lodes brlonging lo the Fronll'nac 
Cornp:1n.1· ". 
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(9) Long Lake Mine 

(.~er Fi;.;mr 23) 

R rf crences 

C:rol. Sun· .. Canada, YO!~.: XIY, pt. A. p. 184; XY, pt. A, pp. 435, 439; pL. ,\:\ , p. 135; 
pl. :-i. pp. 239, 244; XYI , p. 142. 

Ont. HurPau of i\linr,;, Ann. R rpts ., rnk: XII. pp. 25. 13!l; XIII. pp. 11 , 9'1; XIV, pt. i, 
pp. 15, 39, 79 ; XVI , pl. i, p. 79 ; XVII , p. 8-t; XYIII , pl. i, p. 13-1; XIX, pt. i, 
JI. 126; XX, pt. i, Jl. 109; X::\:L pl. i, pp. ·12, J 60; xxn·, pt. i. p. 165; XXI'. pt. ii, 
pp. H...J8. 

C-µ: 1011·. \\·. L.: "Ore C.:cn<'"i" and C'onlaci, i\Iclamorphism at the Lon~ Lake /\inc 
i\ I in (' . Onl:trio "'; Eeon. (; (•ol., Yol. X l, ::\o . 3, Apri l-:\ fa.'· (1916). 

LOC.\TIOX 

T hi,; propc rtY, which ha:-; al~o been kn o1Yn ns the Hi chard~on or Olden 
zinc mine , i,.; =- itu alcd on lot 3, ron(·c:-;sio n Y, and lot 3, c once~sion YI , Olde:1 
lo1rnship, in the cent ra l part of Frontenac coun t~·, Ontnrio, about 42 rni lrs 
b1· road north-nortl11Yest of E:ing,;lon. The nenre:;;t raih1·;1y :-;t:ltio n=- '.:Ii\~ 
P arham . 5 miles di=-t.ant , on the :.\Ion treal-T oronto line of the C'anad inn 
P acific rai lwaY, and l\Io1rntnin GroYe on th e :.\Ion treal-Peterbornugh
Toronto li ne of t he Canad ian Pac ific. 

11 ISTORY 

The propert~- is ow ner! b~· .Tames Richarcbon and Sons, Limited, 
E: ing;;ton, Ontario. \York m1s carried on at different periods bct\\·een 'he 
»cars 1897 and 1915. The richer port. ions of the ore lcn:-:e,.; al the ~udaec 
1Yerc tnken out, buL no thorough exploration 11·as made to det ermine th e 
amo un t of ore p resent. In the 11·intcr of 1914- 15 a n option on the property 
1rn,.; taken b:< American interest;;: known a~ the Long Lake Zinr C'ompan>·· 
The 11·orki ngs 11·c re dewatered an d exa min ed, but in l\fay, 1915. the opt io11 
wn;; dropped. In the autumn of 1927 :-ome of t he p its and ;.:hnfls 1Yere 
cle11·atc red a nd cxarnina l ion~ made. 

GlcOLOG\" 

The rocks of Lhc ~unou nd ing region arc all of Precarnbri an age and 
of t>·pical Grem·ille type. i"ixt.ccn miles to t he south fl nt -l ~· i ng P nlteozoic 
~trata 01·erlap these older rock~ . Th e succession at the prnpcrt)· is as 
follOIYS: 

C:rnnitr 
(lnl rn'i1·r con tact) 

C:nri><,-ic µ;abhro :rnd di oril<• 
(lntrn,i1·c eonlacl) 

C ry:;tall inc limr,;io1w. qua r\ r,i\c. paragnri:;scs, µ;rern ~ch i,;I,; 

Th e green ~c hi,.;1. s, paragncisscs . a nd quartzites occur in the general 
n•gion, but the onh· nwlll lwr of lhi~ ear l:- group fo und on the propcrt>· 
i~ erY:;t.allinc lirn e~tone. It form~ a be lt rnr»ing in 11·irlth up to 400 feet 
and extend ing fo r a length ol' 4.000 fee t. Th e ge nera l strik e i~ no rth 20 
degrees cast and the dip is ;.:tccp, from 80 degrees to 90 deg ree,;; to the 
north. Korth of the main band i" a ~mailer lcn;:; of limestone surroun ded 
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by gabbro and intruded by granitic d:dzc;:;. The limestone is coarsclv 
crystalline with rhombs in places 3 inches across. On the other hand son1c 
of the bands arc fine-grained. 

The limestone i;;; flank ed on either ;:;icl c by dark gabbro and clioritc 
\\·hich, commonly, is distinctly gncissic. Th ese rocks vary considerably in 
appearance and compo~itio n. Towards the north edge of the area repre
sented by the accompa nyi ng Figure No. 23 , they arc fine-grained and 
porphyritic. At the west end of the a rea is a coarser-grained phase, on 
the \Ycathcrcd surface of which, in places, grey laths of feldspar arc to be 
obscrnd varying from ± inch up to l inch in length. In places the rock 
passes into a pcgmatitic phase "·hich has the composition of a s~·en itc , 
with crystals of reel feldspar 3 inches in length. The contacts between th i,; 
type and the commoner variety which it cuts arc not sharp, but t he brn 
grade graduall)' into one ano ther. 

Cutt ing these rocks is granite occurring as dykes and as a large 
intrusiYe mass lying to the north and northcast . It is a massive, coarse
grainccl rock consisting of orthoc:!n:::c, rnicrocline, and al bite felcl. pars, 
quartz, and minor amoun ts of biotitc and hornblende. Aplitic dykes cut 
the limc:::tonc band:::. 

CH.-\RACTER 01' DEPO>iIT 

The ore consists of sphalcri tc, \Yith Yarying amounts of pyrite and 
pyrrhotitc and :::mall quantities of galena and chalcopy ri tc. The sphalcritc 
i,; dark bro11·n. \ \' here coarse-grained, it is free from the other sulphides. 
Galena is reported to have been taken out of t he "·orkings in places in 
large masses. It is mo;:;t abundant!~· developed near the northern border 
of the limestone band. Its more common occurrence, however , is as :::mall 
grains intimately associated \Yith the zinc blcnclc. The chief gangue is the 
0alcitc of the limestone band. \Vi th the sulphides a rc also associated 
grccni:::h cliop:::iclc, quartz, and Yein calcite. 

The ore occur;; as len::;es in the band of cry:::tallinc limestone; and as 
grains cfo:semin ated in t he :::arne general ore-bearing zones. All gradations 
appear to exist betl,·cen the lenses and the disseminated type of ore. 

Ore \YaS found in th ree belts or horizons in the limestone band. The 
first stretches both ca;;t and west from the mill at a distance of about 50 
feet from the northern bo rd er of the limestone. Most of the deve lopment 
has been carried out on t his zone . The second horizon is approximately 
parallel to the first at a distance about 200 feet from the northern border 
of the limestone. The th ird is ;;ituatccl nc:tr the eastern encl of t he lime
stone band \1·hcrc a fe11· trenches haYe been opened, but no mining carried 
out . Other occurrence~ of sulphides in the limestone band me also known. 

Th e ore lenses Yar:· con::;idcrably in both size and shape. They may 
pinch and S\\·ell in :::c,·cral places. As a rule they arc about ci rcular in 
section along their strik e. In length they nry from about 5 feet to 100 
feet and in width from a few inches to J4 feet. The largest single body of 
ore mined, occurred at the \\'Cstcrn shaft \1·hcrc a lens "·ith a width of 14 
feet outcropping for a length of 90 feet was mined to a depth of 40 feet. 
As a genera l rule, indiYidual lenses appear to be entirely separate bodies. 
In places, hmYc,·cr, a narro"· zone :::ho,1·i ng thinl~r cl isserninatccl sphalcritc 
and pyrite may be found connecting aclj accnt bodie;;. 
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OHTGIX 

r glow has desc ribed these deposits as ana morph osecl low- tempera ture 
cl epo;:; it". H e regards t hem as haYing been fo rmed in the limes tone befo re 
t he in t rn sion of either t he ba sic intrusi\'C's or later grani te, mu ch in th e 
same ma nner as the zinc ores in the l -pper J\Ii ssissippi Yalley " ·e re fo rmed. 
The deposits \Yere th en al te red b~r the in t rusives in to lheir present form. 
Th e chief a rgum ent in fayo m of t his co nclu ::< ion is the fact t hat certa in 
grani te dyke;; were found t o t ra Ycr>'e bo t h the limestone a nd th e ore lenses 
in t he limestone. H ence some of t he grani t ic intrusins at least must be 
later tha n th e period of mineralizat ion. 

Th e \Hi ter is inclined t o t he opinion t hat the deposits had an origin 
similar to those of Calumet a nd T et reaul t. The occurrence and minera logy 
arc similar for a ll t hree a nc! suggest an origin by so lutions at high tcmpcra 
tme fro m t he in t ru ,:; i\'e grani te under conditions of contact meta morphism. 
The grani te dyk es are r ega rded as la te different iates in truded after the 
meta morphism of t he limestone a nd the fo rmation of t he ores . 

DE\ 'ELOD1EXT 

D evelopm ent \\'Ork has been caniccl out OYe r a length of a pproxi-
ma tely 3,500 feet. This \\'Ork con"ists of: 

( 1) Fi ve shafls, on ore, ,·ary ing in dept h from 60 feel lo 125 fret . 
(2) About 350 feel o f dri fting, mainl .v in ore. 
(3) Three open-cuts up lo 60 feet long and 40 feet deep. 
(4) Twcnly-fi,·e pits a nd l renehcs rn ryi ng in dept h from 3 lo 30 feet. 

In addi t ion, a bout 1.000 feet of diamond d rilling has been clone, dis
tribu ted O\'cr a number of ;:;ha ll o11· holes crnssing the ore horizo ns. 

DESC HIPTIOXS OF \\'OHKIXGS 

In t he a ut umn of 1927 a number of shaft;;: on lhe p roperty "·e re 
dc11·atercc1 fo r exa min at ion. On N oYC rnber 3, l\J. E . \ Vil::;on , of t lw 
GeologicaJ Su1Tey, exa mined the shafts a nd pi ts t hat had been cl c1rnte rec1, 
a nd made the fo ll o11·ing notes : 

Shaf t !Y o. 2 

This sha ft is sa id to be JOO feet deep. It adi oins a wall on t he 1\'est 
and fi ll open pit Oil t he ea ~t. fo the "haft :lt a cJcpth of 20 feet, a lead 
nea r t he !'Ou t h 1rn ll con ::; ists of t 1\·o 11igh-grnde zones and a lean zone in the 
mi ddle, tota l \Yidth 1 foot. At 40 feet there i" a lead 3 to 4 inches wide 
near the 11·cst wall. At 60 feet t here is a lead 3 in r hes 11·ide. At 80 feet 
th ere is a dri ft to th e \1·est 70 feet long. In t his dri ft, at 40 fee t 11·est of 
shaft, a lea d in the roof can be seen ; fro m 40 t o 60 feet, in the cl ri ft , t here 
is a lead of mixed ore and ca lci te 2 to 8 feet ,1·ide; in t he face of t he dri ft 
th e lead pinches in a di agonal direction. Th ere is a dri ft t o th e cast at 
70 feet do wn the shaft in " ·hich a lead 2~ feet " ·ide is exposed close to 
t he shaft, bu t 5 fee t to t he ca,;t it pi nch es out . At 20 feet from t he shaft , 
in t he end of the dri ft, t he lead is up to 2 feet '"ide . 
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Shaft No. 4 

This shaft is said to be 115 feet deep. At 60 feet, a drift about 100 
feet long, runs cast. In the face of the dl'ift a lead of zinc blcnclc up to 
21 feet wide is exposed. Tile ore zone consists of a lmost solid sphalcri tc 
:-urroundccl by coarse ly cry;.;tallinc limestone sho\\-ing crystals up to 2 
inches in diamctcl' . Th e roof of t he drift is abo ut 10 feet high for JO feet 
from t he face an d at t his point t here is an ore zone 31- feet wide in lime
stone bearing di;.;;:crninalcd zi nc blcndc. T\\'cnty feet -"·est of the face of 
the dri ft, n zone of blcnclc 2 feet wide is exposed in the floor. 

8haft Xo. 5 

Shaft Ko. 5 i,; sai d to be 80 feet deep. An open pit extends bolh \YCst 
and cast. \ \'est of lhc :-haft, the pit is 25 feet deep ancl i,; open for :iO 
feet, but continu es unde rgrnu nd for 70 feet. Th e debris has been cleared 
from the bottom of l hc drift for 40 feet from its end. Zinc blcncle is exposed 
fol' n length of from 40 to 60 feet O\'CI' a \\· id lh of 5 feet. The a,,·cragc 
\\'idth i~ 4 fret. A long the north \\'a ll a zone of zinc blendc 3 feet \ride i;:; 
cxpo~cd on lhc bottom of the drift fo r a length of 60 feet. A leaner zone 
6 feet \\·idc and 70 feet long pinches to 2 feet or lcc;s as it passes up the face. 

The fo ll O\\"ing notes refer to t he pits that \YCrc dc,rntc l'cd at the time of 
~fr. \\'ilson's \'i:- it. The pits arc numbered from cnst lo \rc:;;t rrnd thei r 
locations nrc shom1 on the accornpa l\\·ing map of the propcrl:·: (N'o. 2129) . 

Pit No . 1. An opening 25 l'cct long, 6 to 8 feet \ride, 5 to 6 feet deep. 
There i,; an inegular, n1 o;t>' zone in the bottom , pl'obably a ltc l' ecl ore. The 
maximum \riclth i:; 18 inches, the anrngc \\·iclth 1 foot. The \\·all -roC'k 1~ 
limestone. 

Pit "Vo . 2. Elcnn feet, b:-· 15 feet, by 5 feet. F'illed 1\·il11 c\ebri~. 

Pit },-o. 3. A trench to bed rock, 100 feet long, 5 to 7 feet \Yide, and 
3 to 5 feet deep. Slw1\·;.; n ru sty -\reathcring zone or mas:::: of lentic ul ar 
form, \\·it h a maximum \\"idth of 3 feet. It pin ches out entire !:-· 4 feet from 
the cnst end. The a\·cragc \ridt h i,; 2 feet. The \\·all-l'ock i,; er:·;;tall in c 
limc,;lonc. 

Pit 1'.~o. 4. An opening 20 feel , Ii :-' 10 feel, by 8 feet , filled "·ith dcb l'i s. 
Pit .Yo.:;. An opening JOO feet long, 10 feet wide, a nd 15 feet deep. 
\Yc,;t of ,;haft ::'\o . I lhcrc i,; a pit 20 feet long, 4 to 8 feet \ride, and 

4 feet deep, shO\ri ng a zone o f zinc blcnc\c 3 feet \r ide dccl'ea,;ing to 3 to 
J inches at 20 feet \\·e,;t of sh11 ft. 

Pit Xo . 6. Filled \\"ilh debris except at \\·est encl \\'here the face, 6 feet 
wicl<' , is cxpo,;ed bu t ~ho\\·;; no ore. 

Pit 1Yo. 7 . Twcnly feet, by 5 feet. by 5 feet. Shm1·s rr na1To\\· lcrrd 
a\·crnging 4 inehe,; wid e, maximum wid th 6 inchc;:;. It has an inegular 
trend and is po:-c;ibl:· abse nt for se\'Cra l feet from the cast end. 

Pit So. 8. T en feet, b)' 5 feet, by 10 feet. An old opening sho\ring 
some cli>'scminatcd :'Ulphid c:-:, including sphn lcritc in limc;;tonc in t he form 
of tll'o irregular zone,;, one 2 imhcs \\'iclc and 6 feet Jong and the other 
4 to 10 inches wi de and 8 feet long. In the in tcrrnl between thic; pit and 
: 0haft Xo . 2, a rc zone,; of ::::ulphidc di:-;:-cminntcd in limestone. These zones 
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arc irregular, ha\·c \1·idths from~ inch to 6 inches, and continue for lengths 
up to 50 feet and then fade out. They lie parallel to the lxrnding of the 
limestone. 

Pit ,Yo. 9. This pit i,; 30 feet nortlme~t of Rlrnft 1'\o. 2. It is 20 
feet long. G lo 10 feet \\' ide, a nd 20 feet deep. A lead of high-grade ore 
6 feet long and up to 1 foot wide occur,; in the cast face. 

Pit Xo. 10. T hi:; pit i~ 25 feet sout hwest of pit Xo. 9 and 60 feet 
from shaft Xo . 2. A le1ld. apparent!:: the one on ,,·hich the Rhaft is located, 
shO\\'::i for a length of 15 feet, a \\·idth of 5 to 7 feet, nncl a depth of 20 
feet. A lend 4 to 5 in ches \1·idc pas,;cs inegulnrl y dmrn the cast face. A 
lend about 1 foot \\·iclc is exposed for 6 feet dmYn the \Yest face, it gradu
a lly fade;; out dlmmrnrd. 

Pit 1Yo. 11. A trench 40 f cet long, 20 feet \Yi de, n nrl 10 feet deep, 
\\'ith a small :-;haft C~o . 3) in the middle. 

Pit _Yo. 12. One hundred feet south of shaft ~o. 3 i~ n trenC'h in which 
a lead i ~ expo~ed for 1-±0 feet as fo ll ow,;: 

F:ist <'IHI of I n•1H·li to 20 fpp( . 
20 to :m fPl' t. 
:JO l o 40 fp<• I .. 
40 to:)() flo<· I 
:,o t •1 70 fl'l'I . .. 
70 to SO fP<'I .. 
~ tl t •• 110 ftol'I .. 
110 , ., l:J() fp(' : .. 
I:\ () I o 1·10 fc.t•I . 

:? t r) ..J irH'lll' ti \\ idP 
4 in«iil's widl' 

-i io 12 irwhes \\idl' 
8 l '> 12 indl('S \\·jdp 
:) t ') () in <·lips wic 'e 
;) t ' > Ii inc·la•s wi il l' 
:? I '> () inc·hp s widL' 
2 I '> :J i1H'IH 1s wid1• 
I 1-> 12 in«IH•s widP 

Pit .Yo. J.r Sixl.1· feet long, 10 feet ''"ide, and 20 lo 28 feet deep. 
There i,; n poor!~- clefi ned ore zone along l he north 1rnll of the ea"t fare . 
The zone i" not regu lar, il i,; probahl~- 3 feet \\·ide at the wicle,;t ancl ~wcrnges 
about 2 feel. lt is high grade on ly in :-;pots. At t he top of the face the 
zone di~appear~ except for a "mall ma:-;:- of p::rilc '} feet Jong and 1 foot 
\\'ide. The ea~t end of thi,; pit i,; 2.5 feet from Xo. 4 shnft. A ridge 5 to 
6 feet wide ;.;eparate;.; lh c pit from the opening adjoining the shaft. At 
the lop of lhi,.; ridge thC'rC' i- an on' zone' . higlt grade, 3-} feet \\·ide. but 
pinrhing d0\rn\1·an! ns "een on \\·est face of pit. 

Pil.s 1Yo . 1.1,. Two hundred feet soutlrn·cst of i:;haft Ko . 5 lhcrc arc 
hrn pil,;. ThC' ea"t pil i;; 20 feet Jong, 2 to 8 feet " ·idc, and 3 to 10 feet 
deep. Tl l(' rr i,.; a !en,; of J'll"l>· mate rial. prolrnbl:-· ore, 2 to 6 feet \\·idC' in th e 
bottom. Th e 1\'e,::t pit i~ 15 feet. b~- 8 to 12 feet. bv l lo 5 feet, and shows 
a rusty lead 6 inchc~ to 1 foot 1\'idc onr a length of 15 feet. BcYond l he~8 
there i,.; an old pit 15 feet, b~- 10 fret, by 15 feet , nea r 11·hich ~ome high
gracle ore i,; piled up. 

(10) Bedford Lead Veins 

References 

'· Gco lo)!1· of C:1n :Hh, 186::l." pp. 687-688. On t . Bureau of l\I i1w'. \'01. :'\'.\.\ ', p l. ii , 
]>]>. 25-26. 

Along the road from Fcrrnoy to :-;nn!!/ler. B edford lown~hip , Fronlenar 
county, occur ,.;cnral calcitc-barile, galena-bearing Yeins . Th e mo, t im-
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portant of t hc:-:c 11·as examined by the writer in 1925. The fo llowing 
desc ription of the others is taken from the " Geology of Cnnada, 1863." 

" fic\·crnl Ycins conta ining galena a re met with cutting the L:wrcntia n Jim C'slonc 
in the to\\'nshi p of Bedford. One of lhem, on lo t 21, range VIII , has a direc tion abo1 1l 
cast an d west, with an underl ie to the north<SO deg ree~. I t is 4 feet \\'ide, and consists 
chiefly of calcspar, t hrough which galena is dissem inated in crysta ls or in scams, so me
times l inch or 2 in ches in thi ckness. A shafL was forme rly sunk lw rc to a depth of 
25 feel. T\\'o other \'e ins similar in charncter a rc met wi th nc•lr t he line bcLwecn 
lots 18 and 19 of t he same range, the on<' nrnnin g nor th 20 degrees \\'CSL, and lhc othe r 
north 3i degrees west. A Jilt le lo the \\'CSL of these, and on loL 19, r•rngc VII, on t he 
proprrt:i· of i\Ir. \\'eston Hunt of Quebec, arr fi\ 'C nearly parall el lodes, running n orth
wcst, and included in a breadth of a qua r te r of a mi le . Thry tnwcrsr cry,talli nc li me
stom', and include ga lena in a mixtmr of {"l lcsp:ir and hc:t\·,1·spa1'. A specimen from 
one of them shows a breadt h, across t he vein, of 5 inches of solid ga lena. Abou t 'l 

rni lc to the eastward of these lodes, Lherc a rc ot hers on Janel belonging lo the proprietor 
of the l:rnL. Sha ll o\\' t ri a l ' hn.fls were, ma ny years ago, sunk upon these, but the 
a moun t o f !rad ore obtained from them is noL known. On lot 13, range V, Bedford 
to \\'n, hi p, i\Ie,srn. F o lry a nd Company of Mont real lm\·c sunk a Lria l shaft lo a 
d rpl h of 16 feet , on a lode of 6 incll('S, Llw gang11 r of whi ch is heavy spar . Th e Jodi' 
traverses the crysla llinc lim estone, a nd ent ers the gneiss, in both of which rocks it 
holds good masses of ga lena''. 

The fo llo11·ing is a desc ription of t he propcrt>· visited by the \Hiter : 

LOCAT IO:\ 

Th e deposit i,:; located on Jots Hi , 17, aml 18, conccs:::ion YI , B edford 
to1Yn hip , on t he fa rm of J ohn Murphy of Fcrmoy. The mineral rights 
hcwc been the subj ect of li tigation. The nearest raillrn>' faci li ties arc 
di stant about 10 mi les at \Vcstport on the Brock ville and ·w cstport brnnch 
of the Canadian National railway. 

GEOLOGY 

Th e country rocks of the region consist of sediments of the Grenville 
series intruded by gran ite. The chief Ya ricty is limestone, " ·hi r h is coarsely 
rryo;ta lline and lo ca lly contains cli o:;scminatcd graphite as di splayed in a pit 
at the \YCst encl of the propcrt>·· In pl aces intcrba nclccl with the limc:::tonc 
a rc grey gncissic bands. The r egiona l strike of t he sed iments is northcast 
and the clips a bout n rtica l. Cutting t he :;ediments are grani tes of Prr 
rambrian age. Small <iu a rtz Ycins carry ing black tou rma line locall:· cut 
the :::cclirn cnt;; and arc obYiously re lated to the granitic intrusi1·cs. 

DEPOSIT 

The dcpo:<it is a nin st ri k ing nor lh 60 degrees wc:;t to north 85 degrees 
1rcst, t he a \·eragc direction being abo ut north 75 degrees 11·cst magnetic. 
The Ycin cuts limestone a nd granite, the "·icier par t being in the limc:::tonc. 
It pinches and s\\·cll s, n irying in \r idth from a few in ches to 4 feet. Th e 
\Yall s arc sharply dcfin ccl a nd local!>' hor:;cs of countr)· rock orcm in the 
n in. The ganguc mincrnb a rc 1rhitc a nd pink calcite, and "·h ite baritc, 
" ·cathcring yclJmyi,;h. Th e material is well banded. In places calcite 
prcclominntc", in others bnritc is t!J.e more abundant rn incrnl. commonly 
both occm in the same band . 
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The ch ief sulphide is gn lcna . It occurs in mnsscs and small cli ssQrnin
atcd grains t hroughout the ganguc. l\[asscs up to 10 inches thick occur 
and at the bottom of one pit a sheet of solid galena 24 inches in width was 
reported . On t he clump at th e deepest shaft a littl e pyrite nnd black 
sph alc ri tc were collected. 

DEVELOP:\IEXT 

The vein has been traced by pits and t renches fo r a distance of onr 
1,600 feet. Onr most of th is di . tancc it contains ga lena in varying 
amount:::. T\\"o sha ft::: haYc been sunk on il. At the bottom of one, which 
is 26 feet deep , t he vein is said to have a width of 4 feet. Th e second 
shaft is sa id to be 90 feet deep and is reported to show four stringers 
uni t ing to produce a \\"idth of 4~ feet of Yci n material. 

The n in throughou t t he greater part of its length is rather narrow 
at the surface, but its length and rnincrai content arc encouraging. Should 
it wid en \Yith depth , it might p ro\"C of commercial importance. 

(11) Barrie Township, Fronlenac County 

R eferences 

Ell s, R. lr .: Ceo!. Su lY., Canad:1, Ann. Rept. , N.S., v ol. XIV, pt. J, pp . 44 , 67. 
Uglow, IY . L . : Ont. Burea u of Min es, 191 6, vol. XXV, pt. ii, p. 11. 

The fo ll owing notes a rc from the report by 'Gglow. 

"LOC:\ 'l'JO.N 

Sevcrn l openings ha1·c been made on bot h sid es of the road from lVlycr Cave to 
An loch, a nd 1wa r t he portage lo \ Vhi Lcfish la ke a short d isLancc sou th of P erry. The 
chi e f dcpo;;its occm on lo ts 9 and 12, concession VIII . 

GEOLOGY 

T lw rocks c011;;i,- t of a steeply dipping series of Preca mlirian sediments striking 
about north 50 degrees mst, magnet ic, a nd co nsisLing of finely c1ysla lli ne. bluish , slaty 
limC'slonl' . ~hearC'd psr'u d o-con;d omN:ltC', and mirn schist . The se ries is intruded in 
se1·era l place',; by gran ite, and it i,; in lh C' gcnC'ral 1·i cin it.1· of the' inlrnsin's that the 
ore llli nrra ls oceur. 

ClLIR.I C'TEil OF Tll f. Olti> AXll GA:-IGU E MlXl-:HALS 

Tlw Ol' C' rnincm ls consisL of fin C'-grai nrd a rgc n tiferous galena, p_yr il C', clmlcopyri te, 
and zinc hkndc . The p;n. nguc consists chief!:-· of a mixLure of quartz and calcite . 

Sc1·r, rnl as.-m:-·s of the on' fro m thi s p lace 11·C're made in Lhe h bora Lo ry of the 
C:eologict1 l Smvey . the perccnlag(' (=q11ant il y) of s il ver, in one case from a sam ple 
fron1 lot 12 of ra ther coarsl'ly c1'.1·sta llin C' ga lena. being 137 ·883 ouneC's lo the Ion of 
2.000 pou nds and a trncc of go ld , ll'bi lc :1 sample from lot 9 o f the sanw r:tnp;r g:n-c 
119·583 ou nce's of sih-cr to the Ion, bu t no go ld (Ceo!. Su1·1· .. Canada . Ann. Hrp l., .'\.S .. 
1·01. X 1Y, pl. J. p. 67 ). 

OC'CUHl<EXf'E OF OHE 

The Ol'<' occms both as st r inp;crs and lenses up 1.o 5 foC't t hi ck. nrnn ing parnll t' I 1o 
tlw s lrik <' of tlw counlr.1· rock , and :tlso in a minor degree' as an impr<'gnation in t he 
sili cificd li111 Pslont's. A s a genera l rul r, both the galena and the qua rtz are 1·ery finc
grn inecl . 

96752 11 
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Gl·:XES!S OF THE OHE 

The highl y argcnlifcrous nature of the ore, the presence of gold valurs, the finc
lll''s of the grain of the galena. a nd il s a,;soc i1clion wi th quartz, suggest that the deposits 
were fo rm ed by healed solutions whi ch had a genetic re la tion lo the inlrnsi\·c mas:.;es in 
the \·icinily. 

DE\'l·:LOP:\11::~1' 

Fom ,;hallo\\' ,;hafts, fu ll of water at the l ime of examin:tlion, a rc on lhe properl ie". 
Yer>· lit lie ore mineral of any cornnwrcial Ya lue was seen." 

( 12) Ore Chimney 

R e.fr rences 

On l . Hmr au of Min e.' . Ann . R ep l-.. rnk: :XIX. p l. i, p. 49; XXII. pt. i . pp. 135, 1 ~6, 
pl. ii. p. 55; XXITT , pl. i, p. 173; X:\IY, pl. i. p. 159; :XXV, pl. i, p. 129. 

LOCATJO)[ 

A property formerly worked by the Ore C himney Mining Company is 
situated on lots 34, 35, and 36, conces:-ion I , Ba rrie township, Frontcnac 
rounty , 3 miles southcast of Cloync. The company \\·as incorporated in 
1909. The property was closed do\Yn in December 1915. 

GEOLOGY 

The rocks at the property arc ba nded, grey chert and conglomerate, 
of Precambrian age. Th e conglomerate i ~ made up of pebbles similar 
to the chert a nd rests unconformably on its bevelled and eroded edges. 
The ore is a m ixture of zinc blenclc a nd galena with some chalcopyrite , and 
with values in gold. Th e published accounts give no description of the 
character and size of the deposit. 

DEVl~LOP~1E~ T 

A shaft was put clown to a depth of 340 feet, a nd the follO\ring hori
zontal work \\·as carried out. 
First Jc \·rl at 108 feet, cast d ri ft 17 feet. south drift 6 feet. a nd crosscut 25 feet 
Second Jc\·e l at 150 feel , north d ri ft 107 feel, south drifL 79 feet, and to tal cross-

cull ing 78 feet 
Third Jc, ·cl at 250 feet, north drift 83 fret, south drif t 100 fe0 t , and total crosscutt ing 

237 feet 
F ourth Je\'C' I nt 300 feel. crosscuLting 31 feet 
Fifth le\'C' l al 332 fc0t. no;;.;euLt,ing 4,1 fccL 

( 13) Sheffield Township Zinc Deposit 

R ef crence 

UglmY , \\'. L.: Onl. Bur0a u of Mine.', Ann. R ept ., \·o l. :XXV, pt. ii , p. 48. 

LOCATLOX 

This prospect i" on the wc;; t half of lot 10, roncc~sion XV, ~hcfficlcl 
to1Yn~hip, rounty of Addington. The n c arc~t rnihrny "tntion, 8 rnilc5 
distant, is Enterpri se on the lin e of th e Canadian P ac ifi c rni!lrny. 
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GEOLOGY 

The rocb of the region consist of sediment,:: of the Grem·ille se ri es 
intruded by Precamb rian granite. The :::ediments con,;i:::t of cn·stalline 
limesto nes and micaceou~ gnci s,;e:-;; the gran ite i;; rnassi,·c a ncl coarse 
gra ined. 

DE PO::; TT 

" The chi e f ore mineral i.-; r.inc blcnde of a dark chocolale-brmrn colour . \Yi th 
1l :trl' a"ocia lNI :;ma ll :uno1111L; o f g;alen<t an d pyri ll'. Th l' g;ang;ul' con,i,; l,; C"hidl .'· o f 
er.\·,;ta ll ine JimC',toiw, \Yilh ;!Jinor quant it iC's of lime silicall' 111inC'rnk 

The sph:tl('J'it c occurs di"'C'minated through lhe cry,; la lline limc,;lo1w tll'a r tlw 
granite eonlacL in grain.-; ,·a rc·ing from the sir.p of a j)P<t t o llrnL of a walnut". Xo 
nrnssiYe ore \\'<1::i sl'e n . Certain bf'lt,; within l hc lim e,;lone apppar to be ri chl:· mine ra l
ized , while ollwr,; a re about barn•n." 

DF.VELOP.\lEKT 

"Sca rce ly a ny de,·Plopt nf'nl h as been done on llw properh-. There a rP h,·o pit:; 
on the zone of mineralizat ion , one of wh ich is about 8 i°C'C'L and the other 2 fl'et del'p. 
T he mincrnlized belt m ay bC' followed h:v intc rn1ittC'nt outcropp ings for at l ca~t 150 
fel'l. In no placC' i" lhi,; J)(' ll widN t ha n 5 fcl't .' ' 

ORIGIK 

lT glow is of the oprn1on t hat the sulphides \Yerc original constituents 
of the lime to ne and were simply segregated at the time of the granite 
intrusion , which produced conditions of ftowagc in the limestone. An alter
native hypothesis is that the occurrence is of a contact metamorphic origin. 
Its location at the grani te contact and the presence of lime-silicate mineral,; 
suggests thi mode of origin. 

CO:VI:\IERClA L rosSJBlLJTlES 

The amount of ore is apparently too small ancl its grade too low for 
the deposit to be of economi c importance. 

( 14·) Hollandia Lcacl Mine 

(See Figure 24) 

R ef erenccs 
B:t rlow, A. K: Gcol. Su n -., Canada , YOI. XII. pt. A. p. 130. 
Uglow, W. L.: Ont. Bureau of Mine,;. Ann. HC'pl.. \'O l. X~\T . pp . 23-24. 
Ont. Bureau of Min e.-<, Ann. H cph., ,·ob.: VIII, p. 32; X I II, pl. i, pp . 11 , 94; XIV, pt. 

i, pp. 15, 79 ; XY, pl. i. pp. 40. 91; XVI , pl. i, p. 78. 

LOC:\TIOX 

The property is on lots BA and BB, concc;;sion YI , :.\Iacloc tmrnship , 
H asting ;.; count>-. It i;.; about 2 mi les northcast of Bannockburn on the 
Canadian National raihnty. Th e rail\Yay line is cli~tant a bou t 1 mile 
direct!>· 11·cst from the property. A good a11tornobi lc road leads from 
B annockburn to the propert>·· 

!:6752- 1 q 
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GEOLOGY 

The rocks of the region arc of Prccambrian age ancl consist of sedi
mentary gneisses, quartzose :::chists, and crystalline lime tone of the Gren
vi lle series . These rocks stand on edge or at high angles and have a 
general strike of about north 45 degrees east. Quartz veins cut them. 

CHARACTER OF DEPOSIT 

The deposit is a calcite vein "·hich occupies a zone of dislocation 
striking north 50 degrees \rest about at right ang les to the strike of the 
gneisses. The dip is steep to the northcast and in pl aces i::: vertical. In 
places the Yein reaches a " ·idth of 10 feet. Its average width is about 
4 feet. The wall s arc polished and slickensided. Horses of country rock 
occur in the vein. 

Pit 
x ~ 

S h are 
No3.NW 

100 

0 

S h are 

Sh a7cNo.I ~ 
~No.2N.W ~ 

M .11 S h are 
I No.2.5£. 

Sce!e oT Feet:. 
0 

0 

Geologic:ll Su rvey, Cannd.1. 

Pies 
x x 

Fi gure 2-4. Surface plan. llol la ndia 111i11 e. 

The vein commonly shows good crustification. The ore is chicfiy 
galena with here and there negligible amounts of sphalcritc. Small quan
tities of pyrite a rc also pre. cnt. The ganguc minerals arc calcite and 
baritc, the latter in minor amounts. The galena occur. as crystals scat
tered through the ganguc and as tabula r masses commonly located close 
to the foot-wall. In places, however, it is concentrated towards the middle 
of the Ycin. Large masses of galena were found in the upper parts of the 
vein and \\"Cre mined; it is probable similar concentration::; may occur in 
other parts of the vein. 

DE\"ELOP:\IE:\'T 

The vein has been clcvclopcd for a length of onr 400 feet by four 
shafts and scYeral test pits. The shafts arc known as No. 1, \vhich is 
the working shaft and is 90 feet deep; Xo . 2 S.E., 132 feet deep; No. 2 X\V., 
65 feet deep, and ~o. 3 N. \f ., 40 fee t deep. 
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It is reported that all fou r shafts p rod uced high-grade ore from t he 
upper part of the vein fo r a depth of 20 to 40 feet. Th e par t of t he Ycin 
bct\\'ccn i=; hafts N o. 2 S.E . and No. 2 N.\V. has been stopcd out to t he 
surface . It is probable t hat t he upper part of the vein ca rried higher values 
in ga lena than the lower part now shown in the workings. 

No . 1 shaft has t\\·o compartments, is 90 feet deep, and has a 5-fo ot 
sump. It is t imbered by so lid cribbing for a depth of 30 feet, below which 
t here is so lid rock " ·hich docs not require t imbering. From the bottom of 
the shaft a dri ft has been driven ca~t fo r 181 feet and west fo r 159 feet. 
These drif ts arc on t he vein fo r 300 feet from t he face of t he cast drift . 
Fo rtY feet from the face of t il e \\·c;.;t dri ft is a fa ul t and bcYond thi s the drift 
is no-t in the Yein. In the \\'est face, ho11·cvcr , several dcci) drill holes whi ch 
were never blasted arc Raid to ha\'C shown galena, poin ting to the prob
abili ty that an advance in a no rthwest direction of a few feet might again 
strike the vein. According to the surface i=; ho11·ings the vein should continue 
for a di :;tance of at least 150 fee t beyond the western face of t he drift. 

According to information supplied t o t he wri ter , sampling of th e Yein 
a long the dri ft gave va lues in lead yarying from less t han 1 per cent to 
over 12 per cent, one streak of clean galena 2 to 3 in ches \\·idc gan an 
assay of 69 · 2 per cent. It is probable that by careful mining, and by 
mixing clean galena and high-grade, disseminated ore wit h lower grade 
materia l a mill feed approximating 6 per cent lead might be obtained. 

CONCL'CSlO X REGA RDIKG T H E PROPERTY 

Th e property has been robbed of the high-grade ore t hat 11·as in sight. 
It is pos~ ibl c, however, th at fur ther dcYclopment might open up new 
shoots. 

( 15) Katherine Lea<l and Zinc Mine 

R eferences 

Gco l. Sun-. . Canada, Ann. R rph., 1·o ls. : X II . pL. A, p. 130; XT, pt. S. p. 243; !\Irm. 
6, p. 349. 

Ont. Bu rea u of M ines, Ann . R cpL.-; .. 1·o ls.: X , pp . 129-130 ; XI, pp. 58. 60. 20i ; x,·, 
pt. i, p. 91 ; X VI, pt. i, p. 79; X X Y, pt. ii, p. 24 . 

LOCATION 

Th e Ka~b crine lead anJ zinc proper ty is on lot 6, concession XI, Lake 
t ownship , H astings county. The nearest point on the railway is Mill 
bridgc, abou t 3 miles distant, on the Trenton and lVIaynooth br::mch of the 
Canadi an National railways . 

GEOLOG Y 

The exposures in the vicini ty of the property are well-banded, grey 
qua rtz itcs and sedimentary gneisses a nd mica-~chists of the Grenvill e 
series. As exposed in one of t he main t renches, they strike cast and west 
magnet ic and dip 50 degrees north. Th ey are lo r,a ll y drag-folded. 
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DEPOS IT 

The deposit is a n rn striking nor th\Ycst. At the old workings very 
li tt le can 11 01Y be ;.;ccn as the pits a nd shaft arc full of \\·atc r. The fo llm1·
ing t\\"o quotations gi,·c some in for mation a bou t thi;; part of the Ycin. 

·· T hC' n'i n and a""oti:lic'd rock,; arC' , -C' ry "imi lar Lo the occu rrl' nce work r d at the 
llo llandia minC' . 11·ith the l'X erplion tlial :1 consi dernble proport ion of zinc blC'nde 
ateompaniC's the µ:al e na. r\ ,; hafl wa.-< s unk 125 fC'cL (IC'ep, and :tL a dC'plh of 100 feel 
a lc'1·l' I 1rns d1-il-cn nort h 200 fc 'p t and ><onH' slopinµ: don e. Half a mil C' south o[ lhi 'i 
s haft anollwr \\"as sun k to :1 c!Ppt h of 18 fret . Som e p1 ospe d ing was done' b.1· m ean;; 
of a dri ll , a nd a hol e 292 fret drrp ll"a,; madr .,.t 

··The 1·r in carries arµ:r nti fcrou:< µ: :ilrna and zinc- blcndc in r:tlc-itc. the a1·rraµ:e of the 
on' sho11·inµ: 10 ounc-r,; 0 1· siln' r . It lirs ll"hol l.1· betll"ccn wa lls of dior ite, ll"ilh a wi d th 
rnrying from 1 to 4 fcrt, and a known long;itudinal extension of ha lf a mile . 
H :11if a mi le soulh o f I.he main "ha.ft i,- .t Jw sout h "h :ift . ... Th e ,·cin hC'rc is 
lrss hiµ:h l_v mine ra li zed ha1·inµ:. howrn'r. a width of 9 fC'cl, ll"il h s ix ore-lw aring sLrea ks, 
containing; µ:all'na. but no 7.ine."'~ 

In the winte r of 1925 ::;omc nc\\" work wa,; clone about 500 feet south
ca:-;t of the main ::;haft. T he YCin at tl1i s pl ace was oprncd for a length of 
70 feet. It has he re a strike of :;outh .55 degrees cast magnetic and a dip 
of 70 degree;; no r t h ea~t. The coun try rock is a ha rd , blui;.d1 quartz ite . 
The nin ha5 an a\"Cragc 11·idth in the t rench of about 4 inches, increa~ing 
in place:; to 7 inches . The ga nguc i;;; calcite and baritc sho\\"ing good 
cru:;tification . Galena occm s in bunch c::; and scam.' in the Ycin . 

On the clump near the main ~haft ~pccimc n s can be collected "ho1Ying 
c-alritc and baritc mineralized \\"ith ga lena, ~phalcrit c, and pyrite. 

(16) EJzevir Town ship, Hastings County 

R ef erence 

'i°C'n n or , H. G.: GL'OI. i:;u 1Y ., Canad:t, Sum. R C'p t. 1866-69, p. 164. 

Ven nor report;:;: 
on lol 18, range I . E lze1·ir town .-;hi p, a lead-bearing lode nmninµ: 

norlllC'a"l. and in tcr'c'ct inp: ·LllC' diori tl's ThC' µ::rnµ:u e of lhi,; lock consists of 
quartz, 11·hich in a brcadt h of 3 feel, exposed in a n open ing wh ich had been made. 
appeared lo be much m ixed with fragments of the wa ll-rock . The gail'na is sca.llcrcd 
t hrouµ:h the p:angue in s mall, irregular, but some1d rnt abunda nt bunches, in whi ch the 
cryslab a rc sma ll C'r than is usual in the lodrR of ot llC'r part s of the dist r ict. At the tim e' 
of my Yisil . wh ich ll"as noL long afte r the d isc01·ery of t he lode, but a s ma ll quanlil.v 
of ore had been taken out . ... t he ga lC'na is sai d lo ho ld a considerab le but rnri
ab lc quantity of si ll·e r ". 

(17) Chrysle1· Lead Property 

LOCATION 

The Chry sle r lead propcrt~· is on lot 2, concc;:;~ion TI , Limerick t0\n1-
~h ip, c ou nt~· of H asti ngs. It includes approximate ! ~' 100 ac re;:;. The ncar
e~t raihrny poin t is Gi lmour on the Canadi an National ra ihrny. A good 
motor road leads from Gilmou r to the propcrt>-, a cli::;tancc of about 4 miles. 

1Ada.ms and lbrlow: "Gco~ogy of the ] laliburlon and Bancrof t Area:::;, 0.1t:irio '; Geol. Burv., Canada, ) lcm. 6, 
p . 349 (1!1 10). 

' DcKalk, C.: OnL. Bureau of Min es , vol. X, p . 130 ( 1909). 
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GEOLOGY 

The roC'k" of the region ron,;i"t of C:rcrn·illc limc,.;tonc, ciuartzitcs, 
ciuartz-;::c hi"l". nnd limy ;.;latc::o, cul by bn;.;ic intrnsin'" of the Buckinglrnm 
series nnd b:' quartz Yci nc;. The :-;cclimcntf' arc, m; a rnlc , well banclcd, 
striki ng northcrut. They nrc ]oral ly drag-fo lded. The intru,;iw;.; arc dark, 
mn;;siw rork,; of the c·ompo"ition of dioritc. Th e rno,;t abundant fc rrn
mngnc;::ian mineral i~ hornblende, biotitc OC'cur~ in smaller amou:1l~ . 

DEPOSIT 

The dcpo,;it is a calci te YC in cutting acrns;; the sediments and the 
intrnsi\·c". It "t rike,.; north 50 degree;; \rc,;t magnetic, and dips Ycrticall)·. 
In place,;; it rcachc;:: a \\·idlh of 8 feet, but the average \\"iclth , a;;: sho\\"11 in 
\·;uious opcn-C' ub and pit:<, i,.; about 5 feet. The Ycin has been opened up 
rontinuou"I.\· for a distance of 500 feet, nrnl undoubtedly extends a much 
greater di stance. 

The ganguc is lnrgcly cnlcitc \rhich occur,; in bnnds nncl is coarsely 
rry;;tallinc. l3 a rite occurs in bands, usually tO\rn rd the centre of the Ycin. 
The m1lb a rc sharph- defined . In place,; the wall -rock on the h\·o :<ides 
of the vein i::: ciuitc different, "ho\\"ing that the YCin i~ along n fault fo,_mc 
in \\·hieh there lrns been considerable displacement. 

Th e ore i:' ga lena, whirh , n" n rnlc , i~ conccntrn tccl in a band tO\\·nrd" 
the middle of the vein. Th e streak of "olid galcnn i" 2 to 3 inchc~ \\·icle, 
but in plarcs in crea:::cs to 10 in ches . Locally there arc h\·o or t hree parallel, 
nnrrO\\·, mineralized zone". Jn places ga lena is present near the walls of 
the YCin. 

The mineralized portion of the Yei n as exposed in the workings is 
narro\\", but the \'Cin itself is so strong as to suggest that mo re wo rk might 
open up shoot;:; of commercial size. 

(18) Blackburn Leacl Vein 

LOCATJO~ 

In J925 a ga len a-bea ring n in \\'as unco\·erccl on the farm of George 
Blackburn, lot 11 . ronrcs"ion II , Tudor tmrnsh ip, Ha"ting~ rount_\". The 
property i" near ·\\'olf lake. A roncl from Bannockburn , about 4 miles 
distant, passc,.; b,\" the dcpo"it. 

GEOLOGY 

Th e rock::; a rc quartr.ite:-;, gneisses, and lime:-;tonc of the Grenville 
~cric:'. I n the main pit, the rock i;; grc:--, \YCll -bancl ccl quartzite. ::\carb,\" 
is a band of lim c:-<tone about '10 feet \ride. Th e strike of the series is north 
10 degrees cn"t magnetic , and the clip around 90 degrees. 

DEPOS I'C 

Th e deposit is a Yein cutting acros::; t he sediments. At the time of 
the \Hiter ';; \"i"it, in 1925, only one pi t, about 7 feet deep, had been opened 
on it. It ,:hO\red a YCin of calcite up to 6 in ches wide and snrnll er stringers . 
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The ,·cin strikes no rth 18 degrees "·est and is Ycrticnl. It is ,,·ell mineral 
ized with galcnn. Smn ll fragments of country roek nrc inc luded in the 
Ycin and some of them . how slickcnsidcd surfaces. As exposed nt the 
time of cxarn in ntion the deposit \ms too small to be of commcrcinl 
importmice. 

(19) Roberts Lead Property 

LOCATION 

Th e Roberts nin is on lots 4 and 5, block B, Tudor township, county 
of Hastings. Outcrops of vein material have been found on lots I to VI 
of bloek B , in a lin e running tmrnrds the Hollandia nin, and all may 
belong to the same fau lt fi. sure. The chief work has been clone near the 
boundary between lots 4 and 5 near the Canadian Nntion a l raihrny about 
2 miles northwcst of Bannockburn. 

GEOLOGY 

The rock s of t he region a re sedimentary gne isses of the Grenville series 
\\'ell exposed in rai I ll'ay cuts near t he main \\"O rkings. The rocks are we! 1 
banded , strike northcast, a nd dip about 48 degrees nortlmcst. In places 
t he>· arc crumpl ed. Th ey nrc dark coloured, but a lighter qu artzitic varict>· 
is seen at the shaft. 

DEPOSIT 

The deposit i:; a calcite vein carrying galena. In the shaft, which 
during the \Yin te r and spring of 1925 was sunk to a depth of 20 feet, t he 
,·cin sholl's a width of 10 in ches. Th ere are, in addition, stringe rs of calcite 
through the country rock. In t he neighbourhood of the shaft the vein has 
been t raced by pits and t rench es in a northwest direction fo r about 200 
feet, but all'ay from the shaft it is narrower. The Ycin is well mineralized 
with galena and as;;;ociatcd pyrite. The vein as expo;.;ed at present is too 
small to be of economic importance, but conside ring the excellent lead 
Yalucs it ca rrir :-; and the fact that it is on the same line of st rike as t he 
larger H oll andra vein , it is po~sibl c t hat along th is zone la rger deposits 
may be present. 

(20) Stewart Lead Property 

LOCATION 

The Stc1rnrt property is on lots 1 and 2, block A, Tudor townsh ip, 
H astings county. The nearest to\rn is B annock.burn on the Canadian 
National ra ilway. 

GEOLOGY 

Th e property is near t he Hollandia and the count ry rock consists of 
t he rnmc type of quartzosc schists and mi caccous quartzites of the Gren
vi lle se ries as is fo und at t hat property. Their strike is north 15 degrees 
cast magnetic and they "tand Yert ica lly. 

DF.POSIT 

The deposit i~ a vein striking north 45 degrees west magnetic. It has 
been traced by pits and trenches fo r 250 feet, and a sha ft 20 feet deep has 
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been c;unk at one point. The Yem Yanes 111 width from a few inches to 
3 feet. The gangue is calcite. In places it contains small horses of countr)' 
rorlc In the :::haft, 10 feet belm,- the c; urface, the Yein has a "l'l·iclth of 10 
inches ancl c;ho11·;; c;o lid galena for a wid th of 5 inches. At the bottom of the 
. haft the win is 4 inches \\·icle. In the trenches 1rhere the vein widens 
to 3 feet, there is little ga lena. 

(21) Webber Properly 

LOCATIOX 

The ·\\'ebbcr propcrt:-· ic; on lot 29, conce:::sion YI, Maclor tmrnship, 
Hastings county, near the Yillage of Bannockburn. 

GEOLOGY 

The rocks of the neighbourhood arc quartzose schists and sed imentary 
gneisses of the Grenville seri es, striking northcast and standing Ycrtical. 
The)· arc traYersccl by quartz stringers whi ch in places fol low, and in other 
place;; cut across, the st ru ctural planes. 

DEPOSIT 

The dcpo;.;it is a quartz Yein Rt riking north 3.5 deg rees ca;;t. One pit 
10 feet by 10 feet, and about 15 feet deep has been sunk on it . In t he 
no rthcast side of the pit t he Ycin hns a width of 18 inches, a nd in t he 
"outlrn·e,;t 1rnll a width of 3 feet. The quartz is minerali zed with pyrite 
and sma ll arnou nb- of ga lena a nd c;pha lcri tc. The rocks bordering the vein 
nrc rusty and cn rry considerable p)·ri tc. T he amo un ts of galena and sphal
critc present arc much too small to be of commercial importance. 

On lot 29, roncc;:;s ion Y, 1\Iadoc townshir, is a sornC\Yhat similar 
occurrence of ga lena. The rocks here consist of massiYc Grenvi lle lime
,;tonc cut bY nurnerou,;, rnrnll. irregular!)· shaped Ycin;; and stringers of 
quartz. A~ a ru le t he stringers fo llow the bedding of the rock which here 
strikes a bout north 15 degrees ca:::t magnetic. The veins carry ehalcopyritc, 
fe ld spar, and, in one pit, small amo unts of galena. 

Th ese deposits arc apparently of in te rm ediate to high temrerature 
origin , due to the grani t ic intrusions. Th ey arc t hus of Prccarnbrian age, 
and a rc entirely distinct from the galena-bearing calcite Yci n::: of much later 
age \\·hich a re fo und in th is same genera l region . 

( 22 ) Lake Group of Lead Veins 

R eference 
Ycnn or, H. G.: Grol. Sun-., Canada, R cpt. of Prag . 1866-1869, p. 163. 

LOCATJOX 

Thi s group is located in L ak e to\rnship, H astings county. 

DESCR1PTION 

Ven nor reports : 
·· The west ha lf of lot 10, concession X I , of Lake, is another of the localities 

men!ionr<l b:v Ir. l\facf:lrlanc. On !his lo!, which was some l im e since bought by 
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j\fr,;,;r,;. Cilium an d h°: p,;tr rma n of Br il rY ill r , occms the JJonahue n ' in. strik in g: norl h 
50 drg:n'es west. and 'landing: n :l ,·e r lical atlitudr. Lillie, hom'\"C' r, has heen done. 
and allhoug:h the lode has a w dth in some parts of from :w lo 24 in chec;, bounded Ji.,. 
rep:ular 11·alls of µ; re.'· c"k-,;ch sl, the g:a lc•na occurs on l.\• in scallc·red an d irrrg:u lar 
patchrs, nnd in considrrnhlc quantit.'-. 

On lol 8. con<'P:'sion :'\I. o f Lake (or poc;,;iblv in concession X), :l ,·ert ic,d Yr in. 
holding: p:alrna in a g::111µ:ur of h r:l\"y spar, nms through a ca lc-c;chi,;L in t he dirC'cl ion 
of north 45 lo 50 deµ:n•<'s west. The lode vari<'' in thi ck 1wss from 10 to 11' incllf's, and 
is bounrlrd b,· \H' ll-ddi1wd \Yall s. Lilli e had been d one on this lol up lo 186/. hut in 
the s horl di sl;rncr then uneon' red. I ,;:\\\. rxlrnclC'd so111e massrs of orr. al a dept h of 
3 feet fro111 the mirfac<', which 11·0 iµ:hed from 15 lo 40 pouncb, and l was in fo rnwd 
that when firs[ di sco\·prrd much laq.(rr masses h:1d been takrn fro111 the , -rin. The 
lode is suppo,;ed lo be on the proprrl .\· of i\!Jr . \\"m. :-i11·c·c nc.'-. of Tudor. hut in consr
quence of the drfrctin' mannrr in whi ch illf' town,-hip has bern sun·e»ed, there al 
p resent ex ists a disput e a ,; to the O\\"llC'rship of lhe lot." 

(23) Tudor Group of Lead Veins 

R ef erenccs 

Vennor. II . C:.: C: col. Nun-. , Canada, RepL. of Proµ:. 1866-69, pp . 162-163. 
:\facf:H l:111 e, T.: CC'ol. Sun-., Canada, Rep t. of Prog: . 1863-66, pp. 103-105. 

J,OCATION 

These YCins oeeur in Tudor township, county of Hastings . Sc,·crnl of 
them were Yisitcd by the \Hiter in the summer of 1925. 

GEOLOGY 

The roeks of the region arc quartzitcs, parngncisscs, and lim e;:: tonc of 
the Gretwill c se ric., intruded by Prcrarnbri an grnnitc. The genera l strike 
of the sediments is northcast , but t hey shm,- local Yariations ancl drng
fo lding. 

DEPOSITS 

The clc po;;its arc calcitc-baritc Ycins striking northwest aeross the 
strnctme of the country roek. All tho.-c obscn·cd by the \Hiter a rc small. 
On bloek B , lot 30, i~· a showing on which ~omc ":ork ha;:: been done in 
recent ~·cars. A trench 80 feet long has been opened. It sho,,·s a Ycin 
up to 8 inches in ,,-idth ~t riking north 75 degrees ,,·est magnetic a nd clipping 
80 degrees nor then:-;t. The ga nguc is ehieAy ba ri tc \Yith minor amount;.; 
of ca lcite. The ore mineral i~ galena, but i,; not abundant. 

Th e follo\\'ing description of others of the;::e Yeins in Tudor tmrnship 
is tak en from H. G. V cnnor 's report. 

" M an:1· of the lora li liC's known ati a ffording: gti lena ha,·e h e<'n noti ced in Mr. 
i\Jacf;U'iane's rC'por t fo r 1866. but during 111:v exp lorationti in Tud or, ha,·inp: , ·isit C'd all 
the lead-heari ng lode:", opC' ning, WC'I'<' found lo lrn,·e been made in so me, of whi ch th<, 
loca lili<'s on l.v had bee n iwe ,·iousl.'· indicated , and one or lwo were in a b<'lt<' r condition 
for inspection than al lhr time of Mr. i\facfarlnnr 'ti ,·isit. 

One of tll<'se on lot 28. rnngr J3 , in Tudor, is a Yerti ca l Yrin running north 70 
<i<'p:rC'C's ll"C'sl , the s trata of ca lc-schi;;\ di ppi ng 270 df'µ:r ces < 76 degrees . AL l lw tim<' of 
i\fr. j\facf:ul :111e's ,·i ;:il, a shaft 11·hich ha d b rcn ,;unk on il lo a d C'pl h of 37 fr<'t 11·:1" 
ha lf full of wate r, pre , ·e nting him from doing more tha n 1o stat e th e inform a tion he had 
rece i,·ccl from other;:. In 1867. 1 found that the lode, of which the vcinslonc is 
ba ry lcs and c:1k-;par, had yielded on the a ,·erage thrre-qu:\l' lC' rs of an inch of ga lena; 
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bu t the b0Lto1n of th e sh:1 ft ,;]10w<'d no more than hnlf an inch of bar.\·l<'s, ,,·ithou t 
ga\ ('na. I \rns in fo rmed by 1\Jr. \\". J( <''-'l<' rntan. of B l' li l'\·il l<', l h<' n s11p<' rinl <' nding the 
mine. th:tl lhrrc h nd been <'Xlrncl<'d fro111 the ,.<' in about 5 Ion ,; of g:tl<'n:t, 4~ of whi ch 
\\.(' r(' SC'tlt lo x('\\

0 York for ,;a\p, afl<' r be ing s i mp\~· cni,;\1('d an d fo und lo y ie ld 66 ])('r 
cent of i<' :td. 

On lots 31 and 32 of( }}(' rang<' ('ast of the H as tings road, in Tud or, a lead-bearing 
Yein mm; in a Y<'rliC'al :tlliludr north 75 d<'grr f's ''<'sl, culling llw gr<'y (':t\c-schi ,;ls with 
,;( ri ke nor I h-northeasl . 

In 186i it has h<'f'll t racr d in lhr dirf'cli on gi,·f'n . aero.-;,; both the lots n1ention <' d , 
"·ith ,.N_,. good sm fac<' indication,;. a nd m1s known as the 1\Iurp h>· mine. The 
H a,;lings L rnd 1\Iining Con1p:rn,· s1iJ1,eq11 < nll» sunk :t shnfl on it , which. I undrr
stan d. had b<' <'n carri<'d d own lo a dPp t h of 125 feel, bul the rrsu\ L })(' ing un '11lis
fac·lor.\' , t l1C' \\·ork m1 s :tb:rndoned. 

On lot s 28 an d 29, con ce,;,ion X[Y, o f Tudor, the rr is a Ycin of rr cl a nd while 
h r:ffy spar holding g:dcna, and cul I ing I hr ea lc-sch isl,;. It s bra ring is north 5 degrees 
cas t , a nd it sta nds in a n •rtical rdtitud<'. while the encl osing rock , a lso \·erlic:tl, strikes 
a lm os t due north and soul h. I t ,,.,,, di sr·o,·rrr d f'O mr e ight ~·ca rs ago. and was first 
opcnC'd in 1859. In 18()7 the rnin <' \\·as l<'a,;C'd l>v lVfrs.-; 1-,.;. Lom ba rd and Co111pany, of 
B os ton , \\·ho wer<' \\·orking it al the tim e of Ill\' e xplorati on in Tudor. and I h rrd an 
opporlunil>• of <'X11111ining 111C' shaft. wlwn frc<' fro111 wate r. Th e wa ll s were r rp;u la r 
a nd we ll d r fincd, the " ·idth lwhwPn the m br ing: in ;;om<' parts from 18 inches lo 2 
f<'<'l, and the o re appea red in scall<'rC'd and itTf'gular bun ches in the gangue . \Yhen 
first opc' tw< I. thi s Yei i1 _,· i<' ldcd som<' large ntaf;>'es of o re, hut , as in a 1we,· iously rn<'n 
tion<'d in .-; lanre . lh <'.\' g:r<':ltl_,. diminishC'd, d<'>'cen ding. and :tL the bottom of llw 
sha ft, which \\':Is 25 f<' C'l cl <•Pp, the n ' was sc-;1rcP ly rin~· ore. In 1868. :11 lh<' depth of 42 
feel . I he 1ninc \\·:is a h:mdonr d. I t m:1v })(' remarked that many of these veins in 
Tudor, Yif'lding considrrablr hunc·hrs of ore n<'ar the surface , show litll<' more Umn 
trac'('" of gakna at lhr dep th of :1 fp,,. k<'l. Of l\'·<'nl y - fi,·r loca lities in Tudor. in 
" ·hi eh galena ,,·as di sro,·e red and part l.v worked , onl.v one, the Murph>• mine, continued 
lo be worked in 1868 " . 

(24.) Methuen Leacl Vein 

R rference 
\'<'nnor. IT . G.: C:<'o\. S111T .. Can:tda. H<'pl. of P rag. 1866- l 69. p. 163. 

LOCATIOC\' 

In t he southca"t co rn er of ::\Icthuen to\rn:0hip, Peterborough county. 

DEc<CHIPTIOX 

Vcnnor rcporb: 
" There oceurs :1 north\\·(',;( and soulhca st lodr n<':t r t lw soulhea st corner of 

:\fr t hu r n . when'. in 1868. a s lrnft was being sunk b,- 1\fr"r". P a rker and Bnk<' r. On 
t hi s lod<' lwo or m ore shafts h:1,·r bcC'n opened on i lw ea"l<'rn edµ;c of Joi 2, nrngr I , 
cl ose' lo the bounda ry line of Lake to,,·n,hip. The lode cuts g rr_\', vertica l ca lc-schis t , 
st rik ing north 20 d f' grcrs c: l., I, and is eompo,;cd of calcspar and hr: l\'.\' spar, the form<'r 
bf'ing of a rosr or rl rsh-rr d colom. in which there is :1 µ;ood f' hO\\' of ga lena. The 
a\·crage width o f t lw lode is about 18 inrlwo, a nd iL has brrn lrncrcl in a soulh 
<'astc rly direction fo r nrarl~· 3 mi l<'s int o 1\1armora." 

(25) Union Creek I~ead Mine 

R ef crencc 
Ad:11n .-; , l ' . D.· C: <'o l. ~11n·., C:inada, Ann. Hrpl ., ::\.S., YO!. YI, pl. J , pp. 14-15. 

A cl a ms reports: 
"A de posit of l<'ad has lwcn opr n<'d up on lot 20, range A. Ga\\,·a.v lo\rn;;hi p, 

P<' lcrhorough county, Ontario. A shaft wit h latera l · drift s has been su nk to a drpth 
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of abou t 100 fee l, but thi s at the lime of my Yisit was fill ed \\'ilh wate r. Near it, 
holl'ever, a short tunnel is dri ven in the Yc in from a hill s ide . In thi s the \·ein i;; 
~een lo var>· some\\·ha l in \\·idl h, but lo be 14 inches wide n,t it s \\'idrsL pa r t . The 
\'C' inslone is baril e \\'ilh somr calcite, ca rr>•ing in t he tunne l n, fe \\- grains of iron pyril r, 
7- inc bl cnde, a nd ga lr na . A considr rabl e a mount of gal ena has been taken from the 
sha[L \\·hr re l hc Ye in is said I o be somewhat wider a nd contains t he gnlcna in pockcfs. 
I was informr d that about 30 kegs of galena have been shi pJJed. A number of speci
mens of the ga lena a nd baril r as we ll as a few of calcite and zin c bl (· nde now li r about 
the mouth of the sha ft . As the Yalue of lhr ga lr na "·ould drprnd largr lv on its con
ten t of sih-C'I' , ,,·hi ch me tal is a lmost invari ab ly found in ga lrna_. but i,; p resent in ,-e ry 
rn riahlc quanlili rs in the p:alrnas from diffcrr nt local itirs. I 8elrrled some of thr pme 
gale na from the shaf l and handed it lo lVIr . Hoffmann for cxa111ina tion. I t \\'as, how
r,·e1'. found lo conta in iwither gold nor silver. It s \'a iue will , th r rcforr . drpend on 
lhr high prrcrnt agr of l•' ad \\'hich it conta ins . The Yrin eul s gnei ss which is inte r
,;l rntifi r d with crysta lli ne limes tone." 

Th e deposit \Yas \\'Orked in 1911 , and some ore \\·as concentrated in 
the mill. 

( 26) Crown King Lead Prospect 

lief erm>ce 

rgloll', \\· . L .: Ont . Bmrau of Min e-<, , ·o l. XXV. pt. ii , pp. 26-2i (1916). 

LOCATIOX 

Lot 1, concess ion YII, Somerville tmrnship , Victori a county. 

Gl~QJ,QGY 

Th e rocks of the region consist of cr:i·stalline limesto ne and micaceous 
scdimentar:-· gne i;::,.;cs of the Grenville se ries, standing vertically and striking 
north cast. 

DEPOSITS 

The dcpo::;its con ;:: iRt of three parallel veins striking north 50 degrees 
\Yest magnetic ac ross the strike of the country rock. The Ycins va ry in 
" ·idth up to 4 inches. They con;:: ist chicAy of baritc \Yhich is banded 
parallel to the wall s. The ore mineral is ga lena. It occurs a;:: masses in 
the barite \Yith on!:-· Rma ll quantiti es in the dis;;cminated form. 

DEVELOPi\fE:\'1' 

The veins arc stripped at interva ls for a di stance of 200 feet . There 
arc three small pits in thi s distance, the main one has a depth of l 7} feet . 

COM '.\IEllCJAL POSSTBTLJTJES 

" Th e zinc bl r nde app,-.a rs to be confi nr d to the surface h eels of the dolomiLe , and 
t hr rr arc no indi ca ti ons o f an» special conditions which might lracl to importn,n t ore 
conccntrnlion. In l hesc circum stances n r w ore-bod irs arc lo be looked for on the 
surface rather than at lower lc \'cl ;; ." 

OlllGIX 

Th e deposit is of the Mississippi Valle:-· t:--pc consisting of gash vcms 
and impregnations in dolomite. 
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( 27 ) Albemarl e Zinc Mine 

References 
William;;, M. Y.: C:rol. Smv., Canada, S11m. R C'pl. 1912, p. 281 . 
Ont. Bureau of M ines, Ann. R cpL,; ., mls.: XXIV, pt. i, p . 151 (1915); XXV, pt. ii, 

p. 42. 
LOCATIO:\' 

Thi :> property i s on the north half of lot 30, conccs~1011 II , Albemarle 
townsh ip, Bruce peninsula, about 4 miles from Wiarton. 

GEOLOGY 

The rocks of the region arc dolomites of Niagaran age. They arc very 
porous, c:-<pccial ly in the fo:-<:-<ilifcrou:> portionc:. 

DEPOSIT 

Wil liams states: 
"Zinc blende occur;; filling pore spacrs and ca,·iLies, and parlly replacing foss ils 

a nd the coun liy rock. The grealC'sL arcumu lal ion of ore was found in cavit ies open 
Lo the su rfa ce and e,· idently dissoh·ed ouL by mdC'oric water. Loose ore \\'as mixed 
,,·ith pebbles and eaPthy nmteria l ~ a nd in one p lace as 111uch a;; 110 pound;; of ore 
were obtainrd from a ;; ingle pockC't. 

DEVELOP~lE::-IT AND PRODUCTlON 

Prospecti ng mts begun in 1910 and, when ,·isiled, t he open-cuL \\'as about 100 feet 
long . 30 f('C'L wide, and 33 feet dPC'p . Ore \\"lS obtained down to 20 feet in dep Lh, 
be lo\\' which no ore ,,·as ohsen ·cd , a llh ough tbe~c Jo\\'er brds arc rather more porous 
I ban in tlw orP horizon. ln all, a carl oad Jot of ore was shipped from the prospect. 
The bl ende is said lo assay 69 ·76 per cc11t zinc." 

( 28) Sudbury Zinc-Lead Region 

R cf crences 
Co leman , A. P . : Onl. Burea u of Min es, An n. RepLs.: vo l. VIII , p. 33; vol. XIV, pt,, iii, 

p. 95; The ::\ickel Ind u;;try, Mines Brunch, Drpl. of Mines, Otla\\'a, 1913, p. 101. 
On l. D ept. of Mines, Ann . H epts. : ml. XXXV, pt. i, p. 30; m l. X:XX\'I, pl. i, p. 144. 
l.luisson, J\. · "Tlw Recent Zinc Discoveries near Sudbury, Ontarjo "; tiecond (Tri en

nial ) E111pirC' lVIinin~ Congr t':..;s. 
Loney, E. D. : " A P rom ising Fulure fo r S11dbmy Dislri cL"; Can. Min. Jour., June 11, 

1927, p . '197. 
"The Sudblll':V Ba,in " ; C:ln. l\ fin . Jolll' ., Jul y 15, 19'.l7, pp. 567-568. 
"The Ea rly Hi slo r:< of l ~rringlon l\Iines " ; Can. Min. J our., J uly 22, Hl27, 

p. 582. 
" Prospect in µ: Sudblll'.v Di,t ri ct "; Can. Min. Joll!'. , fkpl. 2, 19'.l7. p. 698. 

H ubhr ll , A. H. : " Mininµ; Lead-Zinc-Copper Ore in the Sudblll'y Di st rict " ; Eng . and 
Min . Jour., Ocl. 13, 1928, pp. 568-570. 

" The Errington l\linc "; Can. ::\lin. Jour., Xo\'. 11. 1927, p . 897. 
":;l,inc-Coppcr D eposits al Che lmsford "; Can. l\Iin. and ::vict. Bull., F eb. , 1928, pp. 

194-195. 
Annual l{ppor ls, Trcn dwell Yukon Comp:rn~r, Limited, 1026-1927. 

LOCATIO:\' 

A zinc-lend fi eld "·ith great po~~ibilitics lie::: in the Sudbury bnsin 
in the t01rn~hips of Balfom, Creighton, D owling, F ai rbank , Cn~caclen, 
nnd Tri 11. T he mineralized zone ex lends in a no rth ea~t- sou t,Jmest cl i rcc-
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tion along \Y hit;;on riHr and the "outh ;:; ide of Yermi lion lnke . The 
Errington mine of the Treadwell-Yukon lies about 18 mile,; west of :::luclbun· 
and about 5 mi le" soutlme,;t of Chelm"ford on the Ca naclinn P acifi.c 
rnil\\·ny . 

HJ STORY 

Th e fir" ( pro:-:pecting in the interior of th ~ Sudbur>· b:Fin 11· n" carri ed 
out in 1897 when J ame" Stobie ~takecl the Jan el around :-1 tobie fall,; on 
Ynmilion rinr on the lot to the 1ye;:;t of that on 1Yhirh ~o. J ~ haft of 
the Treacl\1·ell -Y ukon Company ;:;tancl s. A ~haft 11·as su nk on the property, 
bu t 1rnrk on it 1rn;:: cli"conti nued in the autu mn of the same vea r. In the 
meantime on the adjoining lot to the ea"t , Alph on;::e Olli ~ r disco\"Crcd 
an outcrop of zinc-lead ore. The po"t offic e of P lati num nea r th is cropping 
rere iYed it" nam e from the belie f that the or.e contained platiirnm. In 
surceecli ng yea rs t he di scovery on the Oilier lot 11·as patented bY Oilier 
and a;::;;:oc iates and Ya riou:-< attempt:-< made to dispose of it to operating 
rom pa nie;;. Th e compl ex natu re of the ore, ho1Ye1·e1', di scouraged cl eYelo p
ment. One tunnel 40 feet long and num erous te;;;t pit" , howcnr, werr 
exciwated b>· one l'nited !-ltates rompan>· 1Yh o later abandoned t he 
enterpri se. 

In 1924 diamond drilling fo r coa l 1rns carried out on the l\Ior le>· 
Ar th ur fa rm to the no rthea~t of th e Oili er lot , and at a depth of 600 feet 
a zone of rnlphides 1rn" encountered. Th e drill cores were aftenrnrcl..: 
acquired b>· Mr. J oseph Errin gton 11·ho had been one of the s up erin tendent~ 
in charge of the origina l 11·o rk carried out on Vermilion ri 1·er. H e recog
ni zed the sam e t»pe of ore a;:; tha t occurring at Stobie fa ll s and on the 
Oilier lot and conceived the idea of ore poss ibly continuing throughout 
the in te rnning area. H e acquired options on a large area of ground 
\\·hich in July, 1925, 11·ere taken over by th e Treachrell -Yukon Company, 
a subsidi ary of the Bunker Hill and Sulli rnn . A drilling campaign wa:-: 
immed iately commenced . After :-:ome 50,000 feet \\·e re dril led. sinkin µ; 
operati ons 11·ere begun in August . 1926, :rncl dri fti ng and cro,~c u ttin f!; 
done to explo re the ore zone. 

A number of other companie" acquired adjacent te rri tor» . T o the 
west of the Tread1rnl l-Yukon ho ldings claims 11·e re taken by the Nati onal 
Lenci. Th e Sudbur)" Basin ::\Iin e;:; hold" claims along Vermi lion lake. 
D iamond drill ing has prond an ore zone on thei r propert» . 

GEOLOGY 

Th e rork succe""ion in Su clbur~· basin 1< as fol lo1r " : 
C'h clmsfo rcl sandstone 
011>1,·rttin sbte 
Ona pin~ Luff 
T roul Lrtkc con~lorn0ralc 

Th ese Precn rnbrian rocb rest on the ni ckel -bea ring ernp tive intrncled 
bebreen them and the older Huroni an and pre-Hu ronian rocks upon 1rhich 
they 11·ere deposi tecl . 

The Trou t L ake congl omera te is coar;::e and has a thirkn e"' of from 
20 to 400 feet. It contains boulder,: of gran ite, porphyry , and quartz, sonH' 



167 

of \\·hich arc \rell rounded. 1\ l uch of it ha,; been metarnorpho,.:ed by the 
unclerl>·ing eruptin. It passes gradually into the Onapini! tuff. Thi s i~ 
grceni"h black to blaek and i::-: made up of angula r gla"" fragment" in a 
tuffarcott" matrix. Tt has an e"timated thiekne"s of 3,700 fed . Tt "ho11·, 
a foliation in a n ortl1ea~t direction. T he Onaping tuff in turn pa":::;cs 
graclual l>· into the On1ratin ,]ate. Th e latter i" bind;:, high ly ca rbonaceou:-<, 
and ha" an c"timatcd thickne~s of 3,800 feet. lt locall» contains nin:::; 
of antl1raxolite a"sor iatccl 1rith quartz. Tt is al;;o lorall:v pyritic. In places 
the bedding i" 1rell marked bY beautiful colour band in g, but commonly 
the slat,· elc;n·agc i" the di,.:tincti1·c st ru ctural featu re. Lornll» \1·hcrc 
the co lom banding can be o b~en·cd the ~c ries is seen to be "c\·crely clrng
Jolded 1rith the clearngc planes parallel to the ax ial plane" of rhc clrng
folcls. The Chclimford sanc!:-tonc i,; a dark grc>· rork Ya r~·ing from 800 
to 1,500 feet in thicknc""· In places it i:-; well bedded. It also is locally 
foliated, :=: ho1ring a fracture rleaYage that ca u ~e:=: it to break into ~labs 
that haYc no relatio n to the bedding plane:<. ~car its ba,.:c arc :-haly 
la~·ers sho1\·ing a rn rt of gra dation between it and the 0111rntin slate . At 
it" border \\·he re it OYe rl ap,.: t he slate tltc rc is common ly a ] 01\· c;;carpmcnt. 

All these rorl"' arc rut )l\" C]llartz nin;; and :=:tringer,.: . 
Intrus i\·c beneath thc"c rocks is a laccoli th ic id1 cct of the nickcl

bca ring crnpti\"C' . T hi, "hcct ha:=: n length of 36 miles. a 11·icl th of l 7 mile;:, 
and rn ri e:=: in thickn ess from -t mile to 2 miles, the average th ickness 
being 1± mil e,.:. At it" lo1rc r "iclc tltc sheet con"i"t" of nori tc, at it" upper 
of micropegmatite, \rith, intcrYcning, a gradual tran,ition from one to 
the other. Al ong the lo11·cr border of the in tru :=::i\·c a rc large mas"c~ of 
pnrhotitc and other "u lphicle;;, fo rming the fnrnous nickel nncl copper 
ores of ~uclbury region. Th e nrid or upper pn rt of the mngrna 1rn" 
rc"ponsiblc fo r the mctamorphi:=::m of the acl jnccnt sedim ents and 1\·a" 
probnb l)· the ~ourrc of the ~o lut io n" producing the quartz Ycin~ that 
trfl\·crsc thc:=:c rock:=:. 

DEPOSITS 

Th e ore zone on 11·hirh explorntion is being cn rried out by the T rend -
1rcll -Yukon lie::: ,1·ithin the belt of 0111rntin slate. At the time of the 
1nitcr'~ Yi,it , in the autum n o[ 1925, drilling 1rn:- being done north of 
\Yhit:::on rinr, on lot 9, range YT , Creighton tom1ship, and on lot;:; 5 and 6, 
range I , Balfour t01rn~hi p , immccliatcl>· ::<o uth of \V hit,on creek. One pit 
11·a" nl:=::o being opened on lot 9 at the bn"c of a lmr cliff of 0111rn tin slate. 
The 01·crburclcn nt the foot of the cliff i~ ma rked by a red-stained go"~nn 
zone. Jn the pit nrc exposed dark iron -benring ::<phalcritc, pyrite, chnlco
P>'ritc, galena, nncl C]tlflrtz. I n plarc::<, the qua rtz occ ur ::< in fibrou s agg rc
gntcs, ~ornc ove r 6 inrhcs in length. 

Al ong the strike of the mineralized zone, at a number of places , arc 
o u trro p~ of a grc» rork 1Yhirh under the mirrosropc is seen to con;:;i::;t 
of quartz and carbonate 11·ith sma ll , dark arcns ·con~i~ting of ground-up 
::<late. Tn pince:=:: the fragment,.: of ~late arc lnrgc enough to be (!i:=::tingui,hcd 
in hnncl ::<pecimcn. This material C\'i cl cnbl~· i ~ the result of quar tz nncl 
ca rbonate clcpo:=::ition along a ~hcn r zone. 
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In the Canadian :\1i ni ng Journ al of ::\Iarch 18, l 921 , page 215, :\Ir. 
C. H. Hitchcock pointed out the probability of a fau lt zone tianr~ing 
this part of the Sudbu ry baf'in. He wrote: 

" In t he southern part of Trill township just no rth of t he Su ltana 11•;nc, ba;. ic 
nori te rests against ac id norite . Th e nick el formation ruppcar::; fault ed, t:1e di :;plact'
mrnt amounts to approximat ely 6,000 fert. In line wi th this fault on l.he opposite 
side of th e nickel basin, in Caprcol townohip ju:;t north of C lear lak r . t he noritc 
is fau lt ed again, showing a displacement of 2,500 feet. The Bennett and La Forc:;t 
prospect.• arc really the same ore zon e, but ha ve been separated 1 mile by Lh c 
abo1·e foul L. 

As th e strik e of Lhe fault in both Trill and Caprrol town:;hips i~ the •:1mr, n,1mr l.1· 
63 degrees northeast, and the direction of t he displacement is the same. it appears 
very like ly that Lhi::; fau lt c11ls the 11·holc niekcl basin for a dist:rncr of 30 mil e,:. 

An. rl·onomic itrm of in te rest is t hat thr zinc ckposits soulh of Chl' lm;;ford arc 
in exact line of this fault. It is possible that t hese drposib have a gcnl'lic rc-lation 
Lo t he g:rrat fault. Much of this fault zone in the cPntrc of the nicke l ha;;in i< 
soil covered, the refore other zin c deposits may ex ist and Lhe line of this fault may 
be a promising zone Lo prospect." 

The ore deposits occur along this line of faulting. D etai ls about 
the depo~its have not been published, but the ores apparently occur a" 
lenticular masse,.;, in l\Yo zones about 1,100 feet apa rt. T he Grc is ~n 
in ti m ate mixture of zinc, lead, copper, and iron sul phides, the proportions 
of the first three Yarying \\·idely. In one diamond drill hole ore \ms 
found to be present at a depth of 1,100 feet. 

DEVELOPME~T 

I n 1925 and 1926 rnme 50,000 feet of diamond drilling 1rns clone. 
The work \m s too ll'iclespreacl to permit of accurate interpretation of the 
results, but it justified underground denlopmcnt. Shaft No. 1 1rns begun 
in Jui:-, 1926, and sunk in that year to the 300-foot level. Acrording to 
the 1927 report of the company, drifting and crosscutting from thi~ shaft 
clcYeloped a bout 1,000,000 tons of ore in the Ollier ore-body abo\'C the 
300-foot level. The a~"ay;: of all silmplcs t:tken from this ore, including 
sample:" from \Yaf' te band~ , averaged 0 · 021 ounce gold, 2·1 5 ounce~ 
sil\'Cr. 1·33 per cent copper, 1·33 per cent lead, and 5·74 per cer t zinc. 

Shaft Xo. 2 1rn~ commenced in :\Iay, 1927, at a cli~tanre of 4,900 
feet ~light!:- north of east of shaft No . 1. It \\'3:0 ~unk to a dept h of 
600 feet and station~ 11·ere cut on the 300 nncl 500-foo t le\·el;: . On :\Iarrh 
l , 1928, the connexion bebrccn X o. 2 ~haft and the cast drift of Xo. 1 
:-'haft \\'11F made by the completion of a cros~cut 1,200 feet long on the 
300-foot level. Cro~sru tti ng work opposite No. 2 ::;ha ft cfor !o:-'cd "·idc 
band~ of Yein m atte r, but only one of these contained ore; thi~ has a 
11·idth of 16 feet and an a\'Crage content of 0·015 ou nrc gold, l ·80 ounce~ 
"'ill'er, 0·54 per rent copper, 3·4 per rent lend, and 9·1 per cent zinc. 
Diamond drilling in this section of the ore-bocly has indicated a la rge 
tonnage of ore, one hole sho\Ying a \1·iclth of 74 feet of ore. Thi;: ;0cction 
is being explored from the 500-foot level. 

Shaft 1\o. 3 is located 11 ,000 feet cast of Ko. 2. Diamond drilling 
in thi;:; region shmr ecl \Yidth s of ore up to 35 feet. 
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ORIGlN 

It. "eem,.: rno"t prob:1 ble lhat lhe mineralizing ,.:o]ution,.: l'l' ,.:ponsible 
for the formntio n of the ore-hod ie,.: had their origin in the nC'icliC' or upper 
portion of the :::ludbmy erup ti ,· c. Jt is probable that the faulti ng nnd 
f'hea ring of the "erliments or the b:1~in took place at the ti me \1·hen the 
erupb,·e 1rn" int ru clecl and that the JrnC'tme plane" thu,.: produced formed 
cha nnels fo r the circula tion of the minerali zing solutions. 

(29) Prue's Mine, Bowell Town ship 

R cfrrencc 
Co lr mnn. A. P.: " Th e Suclbm.1· :\iekr' I F ir ld ··; On l. BurC'a u of i\Iin e,:, rnl. XIV, pt. 

iii. p. 9.5 (1905 ) . 

Coleman report ,; : 
··A l srHra l point~ the lu ff ( Om1 ping) ha" brrn found lo ronl:tin rn1:1:1 <!l'po;;ils 

of >' ltl phid r•", ro;pccia lly z inc bi < ncle and gal ena, but ne\·cr on .-ue h a sea le a- lo b r 
of rcono1nie i11 1porlanc0. Such d <' ]JOo<il,; are kn o11·n a l poin t.-; lo l h r no r lh of F a ir
bank lak0 and along lh 0 ~arn0 "icl1• of llw basin lo11·arcl;; the 0a,l . hut l h r largr,;l 
Yi,;il1'd by u' was a li tt le 0asL of lhe 'ou lh rnd o f Trout lake in Bowr ll town ,;hip, 
11·lwrr :1 loea lion ( \\ '.D. 252. ;;on1C'l im e.-; e: dl l'd P rnl''.< mi1](') ha~ b0rn t :,krn up. 
and :L rnrnll ,, haft "1111k ~bowing quartz , 11·il h zinc b l0ndC' . ga lrna . and a li ltk copper 
pyrill''. A dark gr<' >. Nupli1·c· ro<·k occur.< l)('"id0 t he ,-haft and it" 0rnption probably 
infl u0necd l lw formation of lh0 sma ll o r0-lJody." 

(30) Geneva Zinc-Lead Mine 

Ukr Figure 25) 

R ef ercnce 
Quirk e. T. T.: C: C'o l. Sun., Canada , Sum. Rl'pt. 1920. pt. D , Jl]l. 7 ~ 1 8. 

LOCATJOX 

T he clepo,;it i~ on lot 7, range VI , He~;;: to 1rn ~hip, Sudbun· (htrict . 
Tt i:-< reac hed from C: cncYa on the Canadian P ac ifi c railwaY, f1 hout 3-} 
mile;;: north of Cart ier . l'rom C: cnern station a boat ean be taken to the 
head of C: ene,·a lake. a distanC'e of about 3 miles , and from tl1ere a tra il 
l ~ mile,.: long lead·~ to the propert:-·. A \\·:1gon ro:1d fro lll the end of t he 
lnkc fo!Jo,,·,.: n ~light!:- longer roule . 

llfSTOHY 

Th e propert:· \rn;;: ,.:laked in the su!llm er of 1925 b:· ::\Jr . .T . H. 
Collin:-< . Th e di~conry \\·a" a min i! minera lized "hawing outcroppi ng 
through drift. The presenC'e of hu ge bould ers in the drift n ece,.:~itatecl 
mu ch \\·ork in uneo,·erin g the depo,; it. Surface \\·ork expo"ecl a Yein . It 
'rn" traC'ed b:-- pitc: and trenche" and in 1926 di amon d drilling \\·:1 . .: carried 
out ]Jy the Collin,;-Bab,on inlere"l" to determine the und erground cha r
acter . 

In Augu~t. 1927. the property \\·n,; optioned h:- the T 01rngmae 
Expl oration Colllpany and nbout 2,000 feet of d ri lling "·a,; ca rriC'cl out 
b>· them. Later the option \ms exerci;;:ed and in ::\lay , 1928, a "u bsidiar:-· 
com pany knmrn as the Lake C:eneYa ::\lining Compan:- \\·as formed to 
take o,·er the operating of the property . 

96752- 12 
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Fi gure 2.3. G c11cYa zinc deposit sho"·ing s ur face 
wo r k as in 1()26. 

In September, 1925, the p rope rty was vi$ited by the \Hiter and in 
1926 by C. T olm .111 11·ho suppl ied the \Yriter ,,·ith his notes and descrip
tions. 

G lcOLOGY 

Th e rocks of the r egion acco rding to Quirke have the follo 1ring suc
ccs~1on. 

]{cwccnawan 

( l ntr11-'il't conlatl) 

Feet 
Cobalt se ri es f T.o rra in q ua r tzi t c . 1 , 700 

(}owganda format ion I_ , 200 
H uron ian 

1 ~c rpcnt fo rm ation . 700 
~ E,;pano la forlllat ion . 120 Bru ec se ri es 
lM iss issa1'i fo rmation . 470 

( 1.: 11conformilu ) 

Cranit c inlru , ions (a Ja,k itc ) / 

J\ cc " at;,-;:;;:;;;-;-;rock s ~d seh i~-,--- ·-----------------------
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The dcrrnsit is situated in a complex series of quartzitc - g rcy1rnckc~, 
banded tuff- likc rocks, a nd an assortmen t of hornblende, mica, and chloritc 
schists probably representing, in part at least , metamorphosed ,·olcanics. 
Such rocks appear to be best referred to the K ccwati n; their general stru c
ture in the vicinity of t he deposit is nortlmcst with steep clips to the 
sou thwcst. These rocks a rc intruded by gran itic dvk es ranging in width 
from a fo11· inches to 6 feet or more . They have the composition of a 
syeni tc nnd arc slightly porphyritic. A sycni tc mass of simi Jar composition 
outcrops abou t one- thi rd of a mile to the south and another larger mass 
lies about the same distance to the north, and it is probable that the 
dykes a rc related to t hese intru sives. 

DEPOSl'r 

The deposit is a vein striking nor thwest, a ncl dipping at the su rface 
about 45 degrees south\\"cst, foll01Ying in a genera l way the strike and 
dip of the sch istosity of the rountry rock. The latter ronsi sts fo r the 
most par t of ba nded quartzite-grcywackc. At one place sycnitc porphyry 
is present on the hanging-1rnll and at others hornblende schist, possibl:-· 
an alte red anclc~itc, is present in the vicini ty of the foot -wall. The vein 
has definite walls; t he rock immediately adjoining, ho11·cnr, is usuall y 
heavily impregnated ·with pyrite . 

Th e vein was traced on the surface by ·pits ancl trcnchc" for 400 feet 
and sho\\"cd 1Yidths Yarying from a fc1Y inches to ·over 3~ feet. To the 
south su rface exploration was hindered by the presence of a swamp. 
Beyond the s1rnmp, over 700 feet wide, the vein was not ob~cn-cd , though 
rock exposures arc plentiful and there is a slightly pyritizcd zone r oughly 
in the general line of strike of the vein. T o the nor thwest the nin i~ 
lost in an area of shearing and romplcx faulting. Th e rocb the re con
sist of altered volranics , ba nd ed tuff-like nrn tcrial , quartzitc-grcywackcs, 
basic dvkcs, a nd intru sive granite. Shearin g m ovemen ts have fo rm ed 
cru sh conglomerates in which angular to subangular granite fragments 
represent dykes or a poplffses broken b:-- movement and i~olated in the 
country rock. Small, isolated areas of mineralization occu r in thi s r egion, 
pyrite being the predom in ant, and in most plarcs t he onl>-, sulphide 
mineral; sphalcri tc a nd galena , in very smal.l quantitic~ , arc the other 
sulphides someti mes found. 

The chief ore mineral in the vein is sphalcrite, typi caLly fine-grained. 
In some places small areas more ·coarsely c1-:-rs tallizcd a rc present, usual ly 
confined to the centre of the vein ancl commonh- having associated 11·ith 
them patches of coarsely crysta lli zed calcite. Somewhat si milar bunch<.' :3 
of quartz arc present, bu t \\"ith them is assoc iated coarsely cry stallized 
gailena. There is a sparse, but fairly constant, dissemination of pyrite. 

J\Icgascopically the ore, cxrcpt for the small , coarse-grained a rc.'.l s 
of quartz and ·calcite mentio ned abo ,·c, appears to co nsi st al most cnti reh
of a st ructureless ma ss of so lid sulphides, but under bhc microscope a 
polished surface of the typical fin e-grained sph alcritc ore shO\YS a bout 
25 per cent of da rk , si liceous-a ppearing ganguc . In addition to the dis
seminated pyrite, microscopi c particl es of ga lena a nd to a less extent 
chalcopyritc a rc seen in irregular masses, but with rounded or cmbaycd 
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outlines. The pyrite i;; in cquidimen,:ional grains h:ffing a ,:ome1rhat 
Epong:-· appearance cau,:cd by l11e inrlu,:ion of many mirro,:copir , rounded 
part icle::: of ,:phalcritc :rnd rninol' amount,: of gnlrnn and chakopyl'ite. 

ORIGIN 

It i;;; a,:,:lllncd that the mineralizing ,:olutions that prod uced the depo,:it 
had their ol'igin in the Younger granile of th e region and that they repl'c
sent residual pl'odud,: attending its ron,:o]iclation. 

DE\.ELOP:\lEXT 

Before the J)l'OJlC l' ty 11·:H optioned by the TO\rngrnac Exp loration Gom 
pan.1-, the Ol'e - body had been cxpo:::ecl b:-· a nurnbcl' of trcnrhe,.; and ,:h allo w 
open-r ut,:. and eight diamond dl'ill hole,: had been put dO\rn. 

T rench 1. Thi,: 11·ao: the fil',:t treneh to be made; it,: poo:itio n i,: incli 
eatcd on Fi gure 25. The ,.;urfaee 1·cin rnatel'ia l ha~ bee n 0'110t :nm:-· fo rming 
a sha!IO\r open pit. The ecntral part of the pit i~ ob,:curcd by bl'okcn Ol'c. 
T he vein in the ;;out hem part of the exposure :wcrngco: about 3 feet 1ridc; 
the northernmo,:t 20 feet is about 2 feet 11·icle. The vein has a general 
,:trike of north 40 degree,: 11·e,:t, dip 45 dcgl'ec,: ,:outlrn·e,:t, and (·on,:i,:ts 
prcdomi nantly of fi ne-grai nccl ~plialc l' i te and di,:,:cmi na tcd pyri tc with 
littl e yi;;ibl ;; gangue of a dark , ;::i liceous-appearing nature. The north ern 
half of the cxpo"u re i,: ;::lightly coar~cr, the pyrite is mol'e :::pa l'"CIY di~ 
;::crninated. and, in th e middle of the vein , arc bunrhc,.; of coar,:cl:-· cry"tal 
lizecl calrite surrounded b:; cxreptionally ronr,:e ,:phale l'i te. Jn thi::' part 
of the Yein 11·el'e noted ,;ornc quartz bunches with as<:oriated ronr,:ely 
cr:·:;tallized galena. .-\ ,.: :<cen in poli,;hccl ;;cction galena and rhakop:-rite 
arc cli"<:eminatcc: throughout in microsropie particle::;. 

The rountr.\· rock, except in the nol'th crn part of the trench , i;:: a 
quar tz -mica i'C'hi,:t, rnal'keclly garnetifcrou::: in place;;, evident!~- '.ln altered 
grey1rnrkc quartzite, the ,:edimcntar:· ban cl ing of 1vhich r an ::;ti ll be di~ 
tingui,:hed . T he nin ,:eem" to pnrall cl th e "rhi,:to<:ity . T he ;::tratification 
dip,; southen"t nt about 50 dcgl'eei'; ib general ;-;trike j, difficult to deter
mine. bu t at no place doc ::; it appear to depart great!.\· from that of the 
,:chi,:to,ih-. 

In tl~e nor tl1e rn part of the trenrh , :::yrnitc porphyry fo l'ms lhc hang
ing-1rnll of the n in. Thi" rork, ,:ome\vlwt ~hcal'ecl, contain::: :<poradie 
phcnorry,: t,; of fl c,:h -roloured fe]d,pa l' in a medium -grninccl grouncl1rn1,: ~ of 
fe]d,:par. a little qunrtz, and "ome mica. Under the microsrope the rock 
ii' seen to be rompo,;ed e,:,:entialh· of po tass ium feldspar, ;::ome ,:rattercd 
albit c rry:-:blE , n ry little ciual'tz, and about 10 per cent of dark mineral 
nm1· enti re!:-· altered to rhloritc. r\,.; arre,.::,;o l'ie::: , ronsiclerablc titanite 
ancl ;;;rattCl'ecl apatite and zircon rr:-·~tab arc pre"ent. Quite large a reas 
of ca rbonate, pl'obably ralcite, orrur and 11·ith in the felcl"par,: con,idc l'·· 
able ,:ericitc ha,: denlopecl. :.Iurh p:-l'i tc i" di,:,-erninntcd throughout. 

In the northca,:t rorner of the tl'ench the rock i,:; a compact horn
blcncle :::chi"t. Thi;; rork under the micro<:ropc proves to be rompo~cd 
C:"::'entinlly of albitc and green hornblende . Li ttle qu artz i,: prc"ent. Par
~irJc,: of ti ta nite-like nrnterial , many of whirh han a nucleu <: of n:agnetite, 
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form an accc·":.:01T mineral. .-\ !though no original ,:trncturc i" rrc,:crvcd. 
thi" rnC'k could 11·cll ha1·e been an andc"itc. \\ 'hether the roC'k l'Epre,:cnt~ 
a cld~e. intru"i1·e :.:!wet, or now, i,; not indicntccl by the field evidence. 

All the rnrk cxpo;:ed in pit Xo . I i" rather hca1·il>· pnitized. ln the 
northeastem part of the trench is a narrow shear zone, striking about 
\\·e"l, eontaining ;:ornc quartz and mineralized :'paring!>· 1rith extremely 
finc-grninccl galena and P.nite. lt i" reported th:1t "ome free gold 11·a, 
noled on the :-:urfacc and that ;:elected ;:;ample~ g1we Yer>- high as~ay 
return;:. The zone 1·aric" greatly in 1Yiclth, i~ not 01·er 8 inc!1e~ at its 
11·icle,;t part. and the mineralization i,; bunch>" Jt nppcnr~ to pinch 
out 11·ithin the confine,: of the trench. 

Trl!nch II. The 1·ein here maintain,: a 11·idth of about 3 frrt nncl is 
\'CIT like, in general character, to the cxpo:'ure in trench Xo. l. ln the 
rnuthern part of the tre nch the re is a bunch of quartz 1rith ron,:idcrahlc 
coar:::c-graincd gnlcna . T he remainder of the Ycin consists of finc
graincd sphalcritc 11·ith u;:uall>· a Ycry :oubordinatc amount of di,;:'c:minatcd 
pyrite. One or t11·0 ~mall zone~ nppear lo conbin a la rger percentage of 
P»rite than of ~plrnlerite. The 1rnll-rock i;: a pyritizcd quartz mi ca 
:'Chi:.:t. 

Trench III . The sph alerite YCin doc~ not appea r to h1we been cxpo,;cd 
in thi;:; trench. The rock i;: a quartz mica 'ch i:.: t. in 1rhich considerable 
pyrite ha::: de1·eloped . A little YCr>- fine-grainecl galenn 1rn~ noted. 

Trench I\'. [n the northern part of the trench a Ycin 2} feet ll'idc, 
~imilar to that cJ.csrribed abo\'C. i~ exposed. Th e ~o u thern part of the 
trench i~ a pit 12 feet or more deep, filled 11·ith water. T he 1·cin. about 
2 fret in 11·idth, i;: ;:nicl to contin ue at the bottom . The immediate coun
try rock i:; a qtwrtz miC'a ,eJii~t. in pince;: ~trongl» garnetifcrou". Thrnugh
out murh of it a fine lamination, in ndclition to the not vcr» marked 
"chisto~ity, can be distingui"hcd . A thin section of thi~ rock 11·a~ found 
to C'On~i,;t of quartz bands containi ng a fc11· ,;treak" of ;:c ricitc nlternating 
11·ith band' of ,:crieitc and ehloritc in proportion~ of about 3 to 1, 11·ith 
much 'ubordinate quartz. There i" prnbably nbout one-third a;: much 
rhloritc in the rock a~ :'Cricite. 

In the ~enral other trenche:::, rork i,: expo"cd onlr in the trench 
immedintel» nortlrn·e~t of tre nch Xo . IV . The rock there is a qunrtz 
mica cchi~t. 

DH ILL HOLES 

Eight diamond drill hole~ h;wc been put clo1rn 11·ith the object of 
inter;:ecting lhe n in at clepth. Information on the po~ition, direction, 
depth, and rnatcrinl cnC'ountercd 11·n;: furni~hcd by :\fr. Collins. Frnm the 
information recci1·ecl the po,:;ition of the hole:; is n:-; reprc;;cntcd on Figmc 
25. 

Hol e Xo. 1, the fi r"t to be d ri I led, 11·a~ put cl Olm 130 feet south of 
trench 1 in a direction north 35 degree;:; cnst and at an angle of 50 degree~ 
to the horizontal. 1t cut the win nt a depth of 113 feet or 87 fed HTtiC'al. 
Th e nin hnd a width of 4 inches. Dri11ing 11·ns continued :rnd nt l 14 
feet another 1·c,in, 5 inrhc;: 1Yidc, 11·a~ intcr~ectcd . The hole 1rn." rontinued 
to n clcpth of l 59 feet 11·ithout cnC'ountcring fu1 thcr mineralization. 
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H ole No . 3, the ~cron cl to be clrillccl, 11·a~ next pu t clom1 300 feet 
1re,.:t of trench 1 and 140 feet soutlrn·est of the approximate line of strike 
of the vein. This hole fo ll ows a direc tion of north 3.5 degrees cast and 
it~ in rli nation i~ 60 degree:::. It \1·a" contin ued to a depth of 241 feet 
11·ithout intcr~ccti ng any vein material. 

The next hole drilled 1rn~ K o. 2, situated 135 feet ea,.:t of Ko. 1. Its 
direction is north magnetic, and its inclination to t he horizontal, 40 degrees. 
T he win 1rn:: intcr,cctccl at 117 feet. Th e 11·idth of w in material pa,.:•cd 
through 1rn' 11 feet 6 inchc~, giYing an actual 1Yidth normal to the 
YCin of 7 feet 6 inchc:::. Dri lling 1rns continued to 139 feet 11·ithoul 
encountering further mineralization. 

~o. 4 hole \\"as located 195 feet cast of No. 2. It::; direction is north 
50 deg rees cast, angle 50 degree~. Th e vein was encountered at 130 
feet. The mineralized zone had a 1Yidth of 20 feet and consists of iron 
pryritcs intcrspc rs-ccl with sph alcritc and little galena. Sphalcritc did not 
form in a 1Yidc b od~- :1s it did in No . 2. Th e hole 1rns conti nued to 163 
feet. 

Number 5 hole i::; located 200 feet 11·c::t of No. 2. It ha~ a direction 
of north 50 deg rees cast and an angle of 65 degree. . Tt 11·a~ cle"igned 
to inter;:cct the vein at a depth of 250 feet. The fir~t ni n \Yf!o cut at 
230 feet ancl wa. 15 inches 11·iclc at a ver tical depth of 215 f,,ct. Th e 
~ccond Ycin 11·as intersected at 236 feet and \Yas 2 feet 3 inches in width. 
Drilling was continued to a depth of 308 feet without encountering further 
mineralization. 

H ole No . 6 is located 330 feet southerly of No. 5. It has a direction 
of north 50 degrees cac;t ancl an angle of 70 degrees. T he first vein 
11·as cut at 339 feet or 319 feet vertically. The vei n had a 1Yidth of 8 
feet. Between 369 and 400 feet, zinc and iron ~ ulph iclcs were encountered. 
Th e hole 1vas continued to 485 feet. 

H ole No. 7 was located 200 feet southwcst from a point on tJhc strike 
of the vein about 440 feet from t rench 1. Its direction is north 50 degrees 
ea;;t. :rngle 60 degrees . A 1rcll-dcfinecl nin 3 feet in width 11·a~ intersected 
at 215 feet 6 inches. The hole 11·as continued to a depth of 325 feet 11·ith
out striking furt her mineralization . 

H ole No. 8 11·as drilled 65 feet south of trench l in a direction north 
magnetic and at an angle of 50 degrees. A zinc vein 4 inchc;:; in 1Yicl th 
11·as cut at 70 feet. The hole was continued to 400 feet without encounter
ing fur ther ore. 

Li ttle in fo rmat ion is iwail ahl c as to the probable deviatio n of t he hole,; 
from their initial direction. H oll"cvc r, assumin g no deviation, it 1rnuld 
appea r that hole No. 3 has been extended much below where t he vein 
should have been encountered, and t hat the dip of the vein in its upper 
pa rt is hcb1·cen 50 degree. and 60 deg ree~ , whereas be low a vertical depth 
of 200 feet it appea rs to be about 40 degrees. 

Assays 

T he follo11i ng asrny results arc reported by J. H . Collins . 

Hole No . 1. Assa~·s of $0.60 gold at 113 feet and of $0.40 gold at 
114 feet. A zinc assay of a \rid th of 5 feet gave 1 per cent. 
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II ale }.; o. 2. Trn cc~ of gold, 0 · 99 ounce of si lnr, a ncl I l · 5 per cent 
zinc bchrccn 95 and 102 feet. 

Ifole 1Yo. 4. An asFay of 20 feet, from 130 to 150 feet, gan: gold, 
trace; silver, 1 ounce; zinc, 1 per cen t. 

II ale No. 5. Gold, trace; si lvcr, between 229 and 239 feet, l 8 ounce", 
a nd between 239 and 244 feet, 6 · 72 ounces; zinc, 12 per cent across 9 feet. 

H ole l\ro. 6. Zinc 13·98 per cent over 5 feet . 

H ale _Vo. 7. Zinc 21·J8 per cent over 3 feet. 

Ifole J..-o. 8. Gold, $7.23 per ton and trace of sih·cr bet1rncn 145 and 
150 feet. 

The development 1rnrk carried out by the To1rngrnac Exploration 
Compnny consisted in some 2,000 feet of diamond drilling. This indicated 
above the 150-foot vertical depth, an approximate total of 77,350 tom of 
ore of an average grade of 4 · 5 per cent lead, 13 per cent zinc, and $1 .90 
in gold and sih·cr , or a value of $20.30 per ton. The vein is reported to han~ 
an anrngc width of 5 feet in the section explored, and the tonnage estimate 
is claimed to be over only a limited portion of the main ore-body. 

I n 1928 a ~haft 1rns sunk to a depth of 250 feet and crosFcutting 
ea rly in 1929 1rns begun on the 235-foot level. 

(31) Lead-Zinc Deposits in Cunningham Township 

B y Ellis Thomson 

LOCATIOX 

Thc~c dcpo~ib arc in the central part of Cunningham township, Sud
bur>' district, and arc aFFociated with the northern and central bands 
of iron formation in thi~ towm:J1ip . They arc accessible from Ridout 
station, on the Canadian Pacific railway , by a canoe route clown Ridout 
river and up Isaiah creek, a tributary fl01ring north through Cunningham 
to1rnsbip. 

HISTOJW 

The first clisconry \\'as made on the northern iron range in l 913 and 
1914, a block of nine clnirns being staked and Furveyccl for Austen and 
::\ficholrnn, A . A . ::\IcLnrcn, ancl J. H alliday of Chaplcau. A later dis
covery "·as made in .Ju ne of 1926, on the central iron range, by Robert 
Allen of Chaplcau and Hoy Kostka of Hidout. 

GEOLOGY 

The clcpoc;its occur in iron formations intercalated between Kee11·a t in 
ba:;;ic volcanic flO\Y" ancl in close proximity to an iFolatccl boss of granite 
11·hich intruclcF both the volcanics and the iron forrnntions. At one iioint 
on the northern range several porphyritic offshoots of the granite cut 
t he iron formation 1md have had a noticeable effect on the local deposition 
of ore. 
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DEPOSITS 

Th e lend-zinc-copper ore;: nrc found in ;:mall, dic:continuou~ YCJDE. 
These follow the plane" of :;;chi,,to;:it~· in rnmc place~, \\·hcrcas in other" 
they cut acro"~ the "chisto:oity and occupy joint p lanes or fissures. The 
irnn formation, \1·hich con,,titutc,; the countn· rock. con"i"t;:; for the mo"t 
part of alternating band" of \rhitc and ru:Ot.\· granular quartz, 1rith "mall 
amounts of as:;;ociatcd hcmatitc, limonitc, pyrite, nnd pynhoti tc. The 
principal ore mineral" arc :;;phalcritc, chalcop)-ritc, and galena. in that 
ordrr of ]Hc1·alcncc; P.nitc and coYcllitc arc rarer constituent;:. Although 
the ganguc is ch iefly finely divided gra nular silica, considerable calcite 
ha,; brcn introdurcd later, probably along \1·ith the sulphide;:. Th e 
rhakopyritc ha~ \1·cathcrcd in place;: to malachite and az uri te. At one 
point in the northern range ~omr er.dh:·itc. or cobalt bloom, i,; lo be ~ccn. 
but no metallic robalt mineral wns found associated \\·ith it. Both bands 
of iron fo rm ation have suffered considerab le brcrriation a nd the m e 
mincrnJ,, ha\'O rcplarcd the rock frngrncnt~ in plnrc;:. Th e metallic mincrnb 
:o how C\·idcnccs of mo\·e111 cnt and there would appear to haYe been brn 
period ::; of brecciation, fol lowed b~· t'xo coHc,, pond ing periods of ccmcnta
tion . 

O HTGJX 

There c;cem,; li ttle rca,,on to doubt t hat t he ore so lu t ion" originated in 
the nearby bo:;:'i of grani te and t hat t h e~· deposited t!1l' ir load of rnctal li r 
minerals in the iron formation , rather t han in L11e Kec1rntin Yolcanics, 
becau"e the grnnular ~ilira member of the iron fo rm n.tion, being more brittle. 
con:;titutcd a better medium than the more pl a.;;tic se:1 ists on either side. 
That there \YaS ronsidcrab le mo\·rrnent in this part of thr di"trict is e\·i
denccd b)· t he cxten"i\·e fau lt ing of t he iron range:.; and t heir intense 
brccciation in many place,; . The prcsencr of epidotc and rlinozoisite in 
those parts of the iron formation carr>·ing t he orr, as \1·cll a:- the replace
ment of the rock-fo rm ing minera l:- b>· the ore minern is in the brecciated 
portion::;, \1·mild "cern to point to contact metamorphic <~ction as an import
ant factor. 

Dlcl 'ELOP.\ [£C\T 

Ycry litt le 1rnrk ha" been done on the rl epo:-; ib . A block of nine claim,; 
has been staked on the northern range and fa ir! )' extcn~ive stripping carried 
out to rc\·rnl the "mnll ,·cin" of zinc-lcad -ropper ore. Tn the ecntral 
range, cl iscoYery of thc"c ores wa;; made in J une, 1926, and fl "mall amount 
of st ripping has been done at th is loca lity nl,;o. Hot!i of the range" out
crop in burnt-over ro un tr>·, so I hat littl e work was needed to rC'\·cal t he 
clcpo,.;ib at the "urface. 

ECOXO.\ U C po;.;sIB J LJTI Jc.~ 

Th e di;;coYcri e,; made to elate are cntirch· ;;hort, di"continuous Ycin,;. 
Th e amoun t of barren ro unlrv rock that \HHild ha\·,_; to be hnndlcd for 
the ir exploitation rep rc,,c nt,; a· deri ded ob.-tacle f,·om a commercia l point 
of view. It ma>' be, hm1·cyc r, t hat forthcr exploration "·i ll u1wo\'e r dcpo,;it" 
of huger dimension,,, if not on the "urface po;;,.;iJ.., i>· nt depth. \\' ith the 
latter po;;sibil ity in mind , a fc\\' tc"t-holcs pu t do1\·n \1· it l. the diamond-drill. 
\Yhcre the ore i;; mo,;l plentifu l, might renal a brge deposit who"c surface 
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indications \Ycrc comparatinl:· unpromising. Althoug!1 the iron formation 
b:rnd" , made up in lhc"c range,.; largely of the grnuu lm "ilirn membe r, a rc 
brittl e and pro,·iclc but :-hart chnnnc l-\\·ay;; for the dcpo"ition of the ore, 
it ma:· 11·c ll be that thi" feature become,.; h>s promi11cnt CYcn 100 feet or 
:-<o bclo11· the ,.;urfncc. 

(32) Lady Evelyn and Haycock Locations 

R cf rrcncc .~ 

B:irlcrn·. A. K· C:rol. :-;u!'I'. , Crnada, \OI. ::\,pl . I. pp. J l.1-142 (1S99) . 
On t. lllll'f':t11 of :VlinP'. Ann. Rrp t,-.. \·ok: l X , p. 198; XIlI, pt. i, p. 101; XVI, pt. ii, 

p. 67; :\:IX. pi. ii . p. 131 ; XXY. pt. ii, pp. 15-16. 

LOCAT!O:>f 

The dcpo:-<il" arc on lhe ,.,\iorc,; of L ady };,·e!n1 !:\kc clo"e to where 
the lake crnptic,; into l\Iontrcal riH·r. T he lo rn lit:· ·is niJout 28 mi les \YCf't

::'outl111·e"t of llailcybury, Tirni"kaming di,.;trict. 

DEPOSJTS 

Ba rlow giyc,; the fol1011·ing desc ription of the occurrenec~: 
.. The \\·e,.;t e rn ,;bore• of t h i.' portion of lhc lake is co111po,.;cd of diaba,.;c thaL rises 

abruptl.\· from lhc surfaec• of t lw \l'al cr and oft en 1·orins ~ter-p l.\ · slopi ng or perpen 
dicular cliff., . Tlw con lad IJ('lwel'n Ib is rock and lhc ,; \ a( <'~ is conce:1led for lhc lllo,.;I 
pa rt b.\· llw lake. the rastrrn ,.; \rnrr lw inµ: altogC'! her compo,.;ed of a YCr.\· distinctly 
hancl<•d µ:rc •c• ni,.;h ,; \at<', \\·hich al ,.;o ri""" into rnthrr i1n portanl Ple \·a tion ,.;, ha\· inµ: appar
entl.\· hcr•n prot C' ctc•d lo a considPrabl<' f'XIC'nt from denudation J,.v the proximil>· of the 
more• un.\·ic•ldinµ: diab:t .'C' . T hl' r·onlacl . for a short di,.;Lrncc', rnns in land :t!onµ: the 
\\·cs(c•rn shore', ka\·ing a colllparnl i\·e ly n:11TO\\. >'lr·ip co111posC'd of lh" :-lalc•s. which a re 
sren lo h:t\ '<' lwl'n much "h:rllerP<I :i nd broken up by lhc inlrn,.;ion of the di:th:tsc. 
:-;om<' consi d<'rab lc• n1:1,.;,.;(',.; of "<'P:r<'µ:a I ed qua rl z \\'C'l'l' hrrC' not icl'd fi l Ii nµ: in<'µ:u lar 
ca\·itie,.; and fi;; ,- mr,.; producrd durin)! thr r ruplion. A,.;sociatcd with lhr quartz is more 
or !(':..;:-; ca lC' il< '. and in thi :-; µ:anµ:nc' Wl'r(' no ti ('('d µ:al0n;t , ('OJ1J>(' l'-p~Til P:-i, iron pyritf':-;, 
and zinc blC'nde. The b:1ndrd ,.;lal<'s on ll rr eastern shore di p in an easter ly direction 
:1l an anµ: lr of :tboul 18 dc•grf'<'S . an d :1,.;soei:Llrd wilh and <·ulting 1!1C'sr arc similar 
~0grq!atcd nnl:..;;-;p:-; of "g:a;-;h ,·c:in:-: 1

'. in which µ:al <' na i ~ th<' prc\·ailing ron~litucnt. 
Thr property on which thrs<' \·rins arC' situnlNl i.-: 0\1·ncd h.v M essrs. l\:Iock and 
I-Ian·oek. and is loca l!\- known :rs llw Jla\·coek mi1w rir loc:Llion. A con,.;iderablc 
amount of dr\·C' lopmrn.t work has been doi:ie, look inµ: rhien,- to Lcstinµ: the q11alil» 
and c•x tC'nl of l lH• orc-bodic•s. bu t lhe in :tecC',.;sihi lit v of t lw loe:dilv would lw :t 
sufficient hindrance to a l\\" fmllwr operations, unlC'ss .lhe <kposiL shouid pro\·<' of an 
c·xcrplion:tl l>· rirh char:1l'lrr. (:-;ih·f'r rnns from 2 lo 8·75 ounr·0s ]WI' ton ) ... 

(33) Skead Town ship 

HPf PrrncPs 
lril,.;on. :\f. ]':. : C: ro l. Sun· .. Canada , Sum. H.cpi . 1909, p. l i9; C:eol. Sun·., Canada , 

~frm. Xo. 17, p. 56. 
J\un·o\\·s . :\. C: .. :rnd Hopkins. P . K· Ont. Dept. of ~Jines. Ann. H.cpt., \·ol. XXX, 

pt. \·i. )l. 10. 

BmT01r,.; and Hopkin:-; report: 
'· Tlwr<' arc I \YO occu rTencc•,.; of arµ:c•nl i fc•ro u,.; !!:tlr•na in SkC'ad town,;h ip. one on ( hr 

:\Ligeau -A uthicr el:1im. \\' .D. 1001 , in lo t 12, conce,;;ion Y. thr other on the D e Villiers 
claim on t lw wrsl-centr:r l part of lol 12, c011c('.-:,,ion \'l. On llrc former loc:tlion :L 
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50-foot slrnfL hati been sunk verlica lly on a quartz-calcilP \·cin in a l\:eweena wa n 
diabase sill rcmnanl. The \·e in s trikes 15 drgrel's north of l':t>; t, a\·e ragr~ 6 in ches in 
\\·idt h. the crd cilr in pLtcr·' containing gal ena, zinc blcnde, coba lL bloom , 'U nd P.nit e . 

On the D e Villiers location is a calcite \·c in from a few inchc" to 1 fool in width. 
a\·r raging about 6 inches. striking 15 degrees nor th of ra:<L and dipping ,·e rLically. Th e 
Yein, \\·hich has been unco\·e red for a distance of 4:j0 fret, li f'" in E:eewatin diabase 
and ba:-a lt, Timiskami:rn conglomerate , a nd Alg:ornan porph.v r.v, and apparent !:,- passes 
under a l \:e\1·eemt\\·a n gabbro rr rnnanL on lhe 11·c·'t . Thr \·r in contains zin c blendr . 
cobalt b loom, pyri te, and. in n laccs, large pieces of gal enct which, on ana lysis. showed 
4 ounces of silver per lon and no gold. 

Calcite \·rins carry ing ga lena a re reported lo ha\·e bPPn fou nd on claim ,; L. Gt.i 
and L. 67, on lots 11 a nd 12, concpss ion IV, Skcacl township. 

i\I. E. \Yil son , in his rPport on the Larder Lake a rea, re fe rs lo a sih·er-lrad ()(' Cur

rence on claim B.G. 229. on the ffrarst-i\IrEl rO\· boundarv. 4 m ilps nort h of Skead 
town:'hip, O\rne.d by t he Xorth Canadian Gold M:ne~, Limited. ::ievrr.t l irregula r \·r ins 
of gal c irn, blrnde, and chaleop.nile. up lo 10 inclws in width. occur in E cP walin 
grren, toiw. Thry a ll pin ch out qui ck I.\· \\'h L' n followr d a long the s l rik r." 

( 34) Bourke D epos its 

R ef ercn('e 
Bu1To11»<, A.(:., a nd H opkin,;, P. E.: Onl. Burrall of M inr,;, nil. XXTTT. pt. ii. p. 34 . 

LOCATIOK 

Depo~it~ of galena and "phalerite liaYe been rep0rl rcl from the :::hor e::; 
of W olf a nd T\Yin lake:::. in the ,·i einitv of Bourke "l~t i on on tl1r T em is 
k aming ancl Xortl1 ern 0;1ta rio rnihrn y,' Timi:<kaming di strict . 

DEPO"l'l'S 

ButTO\\·s a nd Hopkins report: 
.. ::\a rrow ca leite \·rin,, carr.\·ing s111all amounts of !?;a: e1u and zi nc blende, ha\·c 

b0r n found in the !?;recnstonc on tlw wesL 'horc or Wt 'Weg;imok. T o the south of Wolf 
lakl' th r re arc seYcral quarlz-caleite \·r in :; carrying ,-imila r minernb . On cla im H .R. 580, 
belongin!?; to ML D an :-Smith, of i-irsc kinika. onr of these \'rins has ue0n s t ri pprd or 
trr ndwd for 200 feel. Th0 \·r in , which is 14 inches wide at one place on the surface, 
carri Pd a high propor tion of !?;:dc' trn and zinc blend c. A sh:c fL has brrr. sunk 50 foci and 
'l' \·ern l ton~ of !rad-zinc ore lrnve brrn piled up . The quartz hns bt:en deposited a long 
thr wa lb of the fissure, whil o the c:.d cite, with mosL of Lhe sul phides. has fi ll 0d the 
crn lrc." 

(35) Jamieson Claim , Kamiskotia A1·ea 

R eference 
Finl0v . l<' . L.: " E amiskotia Cold Arc•a"; Onl. Dcp l. of Mine'', Ann. llc'pi .. \·ol. 

XX.:\IY, pl. \"i . pp. 62, 63. 
LOCATlOX 

A lcad -zinc- ::: ilver pro :::pect occurs in t he c;o u\'11\\·est co rnrr of J am ieson 
tO\rn~hip , in Kamiskotia go ld are3 , Cochrane district. 

DEPOSTT 

The rock s consi:st of Precambrian , m edium-g1·ained diabase intruded 
by a small. cl.d'-e-l ike body of quartz porph~·ry . Thr 011tc!'OJl is tranrsecl 
b~r (\\·o nearly parall el shem r.on eo; :;hiking north ;)3 degrees east a nd 450 
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feet apart. The f'outli zone, IYhich has a " ·iclth of frnrn 2 to 6 feet, co11-
sists of intcrbancled "chist and g \a;; ~·\\' \\·hi tc quartz , sph aleritc, and a littl e 
chalcopyritc and pyrite. The north zone contain" ga lcEa and native sih·cr, 
the most promi sing sho\\'ing being at the west edge of the outcrop. 

" Th e cC'nl re of the shear zone aL lhis point is marked by 12 inchC's of clay gougP, 
whi ch on each ,.; ide is parall e led by sm :l ll Ye ins of quartz and calci te, in parL cros~
culling lhc in tC'l' ba nd C'd schi sL . Th e widlh of lh e s hear zone aL Lhis poinL is aboul 
8 lo 10 feet, and the dip is ,·e r l ic:d or nearly so . The veins contain pyriLc, ch a lcopyri ll', 
sph a lcri lP, ga lena. and n at iv e sih·er, \\'hi ch, too, h a,·e been d Pposil0d in lhc order g iven 
and occm in l'ractun's in the gangue :tnd in b lcbs a nd bunchC's. ;\lore or Jes:; replace
mC'nL of lhc schislose, se ri ciLized d iabase hy the sulphid0s h as occurred. Some of tl10 
ca lcil0 Yc inlcls arc barre n an d show a del icate b:rnding du e lo the alterna tion of 
coar:;Pr and finch· crYslallinc bver:;. 

In a 'cconci' pil .. in l lw po;·ph ,v r>·, goug0 iP aho0nt, and lhe rock is minutely and 
irregular!>· fractured. The fraclmes eonlain chiefly sphal cril e and quartz with small 
amounts of ga len;t. T\\'o hundrNl a nd fil'I.'· feet lo I he norlhca~I, the diabase is . ilici
fied aeross a width of 10 feel and is lr:Lvcr:;C'd h>' quartz an d ca lcite vcin lcts con ta ining 
lhe sa me stdphid Ps a nd :L little nali,· c s il ver. Th e line b0l11·ce\1 t he second and third 
pih is drift CO\'C'l'C'd •llld occupies a s lig:h L dcpr0ssion. It would be of inLeresL Lo de ter
m ine t he ch a rarlPt' and exten t of the min cralizal ion on leaving t he porphyry. 

The nati,·c s ih·0 r, occu rring as minut e and ,·ery dc licalc tlakcs t hrough calcite a nd 
galena, \\'ill n oL wilhsland lhl' abrasive action in th e prPparation of poli shed sC'ction . . 
ll is t hought lhaL the fi ih·0r is pr ima r>·· s in ce thcr0 is no c1· idPncc of Fcconda ry cmich
m cn l. A specim C' n of Yein Ill <t LI C' r containing much galena, but :1s fa r as obse1Ted no 
1·isib l0 si h ·er , gavC' an assay o f 14 ·44 pe r cenL IC'ad and 32 7 ou n ces of s ih'c r per ton. 
Th e high rati o of sih·er lo lead \\'Ou ld indi cate Llrnl nati 1·p s i! ve r \\'as p res0nt. The 
spC'cimen \\·as a grnh samplP higher in sulphiclC's, and part icu larly ga lena, t han Lhe 
a1·C' rngc acros~ t he \\'h ole wiclth of I.he shPa r zonP. 

] 1; the northeasL corn r r of Turnbull LO\\'nship, •l ~hea r zone in gabbro contai ns 
quartz an d :"pb:t! N itc, wh ile in CodfrC'y lo\\'nshi p, on cl aim 8.325, a similar occu 1Tl'ncc 
in gr0cnst011C' h a., been cuL by a Lrr nch. All Lhese d eposits occm around lhe north edgr 
of lllC' gmnite stock. in con ce.ss ion VI. C oclfrc>'· a nd a rc probrtl i l>' gcnC'lica ll» comlC'CtC'd 
\\'i lh it. o r with il s underl y ing ex lrn.-, ion. Addilionn l prosp0rti ng around tllC' contacts 
of this in t rus i1·e mighl lead lo fur th er discon'riPs of ~1 sim il ar charactC'I'." 

( 36) Jeffe rson Lead ancl Zinc D eposit 

References 

:\Ioor0, E. S.: "A L 0a d and Z'; in c D eposit in KPP\\·atin I ron Format ion " ; Trans. of 
1110 l'an. In ~I. of Mi n. ancl l\frt ., part of ,·o l. X.\TX (Hl213 ) . Onl. D Ppl. o f :\IitlC's, 
Ann. R Ppl.. YOI. XXXV, pt. ii . pp. 9·1-!J6 (1926). 

LOCATlOX 

The property, consisting of a group of t\\·cnty-tl!rec mrnrng rl aims 
kn0\\'11 ns the .T cf'fcr,,on claim~ , is in t he to1Yn,,hi ps of Gcnon an cl ::\larion , 
~udbur)· mining di1·io:ion , near the north end of Ru ;: h (o r ::lahkata11·ichtah) 
lnkc. Th e non rest rnilroad station is Stackpool, on the Canadian K ational 
rail\\' ay. 

ITI S'l'ORY 

The cli~co,·cn· of lead and iinc \\'as incidental ~,a t he di amond drill 
exploration of the.i ron range in '\1·hich it occms. The claims \Yero stak ed in 
October, 1908, 1Yith a chain of other claims alo ng the iron range by \V. E. 
Smith, former!>· of Sudbury, Ontario, and no w of Smith and Reitz, a lmY 
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firm of ::\Iinneapolis, ::\Iinne;;ota . Dming l he drilling operations ga lena a nd 
Rph a leri te 11·ere found in co res from lll'O holes a nd a rc's ul t i11 g "eare h in t he 
v i c init~r led to th e cli,; co 1·e r~· o f a streak of rock co ntDining t he::;e m inera l" 
a shor t cli ,;tance to th e ea.•t of t he holec:. A pit \1·ns sunk on t hi s ou tcrop 
in 1912 to a dep th of 8 feet a nd nt th e bottom an a ttra ctiYe ~ ho11· in g of 
ga lena 11·as unco vered . St rippi ng reYea led other ::; ma ll exposm es o f g: t! ena 
and sph a lerite in the i ro n fo rma tion. 

In t he sum me r of 192.5 E llis Thom"on yj ;; ited t he d cpo~ i t on behnlf of 
t he Geol ogical Survey . Th e informa tion for th e pre~e n t repor t i;; based 
partly on materi a l ::;upplied by Thorn ::;on aR a re~ul t o f h is exa rninn t ion . In 
the latte r pa rt of th e Rnm e sea so n E. 8 . M oo re nb o studied t he d epo~ i t rn 
connexion wit h work on t he i ron fo rmation. 

The property is cont roll ed by th e J efferson J\Iini11f; Corpo ration . 

GEOLOG Y 

Th e geology of t he cli ~ tric t is de:-;cribcd by E. S. :\Ioorc ns foll o11·s : 
.. A L t his po in t t he rnck i ~ ,i]J grani te, ll' hi ch cxl C' nds ll'rstwa n1 lo a po in t near t hr 

no r th end of Sahkalall'i ch tah (Rush ) lake, \\·here iL sp li ts arnu nd :L la rgr a rea of 
l\:cc ll'a t in rncks, ll'hi ch s prrads ou L to the \\'CsL a nd south11·cst. A long iron-range runs 
t hrnugh this K eewat in a re<t fo r :1 distance o f rt bou L 12 mil e;;, f10111 Lhc head o f R11'h 
lake wcstll'ard beyond t hr \\·oman r i1·c r, trnd the irnn iornrn ti on is a lmost continu ous 
fo r thi s di s ta nce . Thr porti on of thi s rnnµ; c l.1·in µ; 11·e~ l\rnrd from Rush ri 1·er has bcC' n 
drscri brd by H. C . All r n (" l rnn F orm at ion of the \\' o rnan Ri1·r1· Arra", by R. C. 
Allen , Ontari o Bmrau of 1finPs, !K th R eport, 190\J), as a nu mlwr of cla ims 11·c· l'c slakr d 
in thaL scd ion bdorc t hr P:n,t r rn Sl'e t ion of th r ra nge 11.,1s slaked. The we,; Le m porl ion 
of t he iron r:rngC' eonsists chi d ly o f fr nu gino11 ;; clw rl s with Pomc py ri te a nd :L littl e 
ca rbona te, 11·h C' r('as t he SC'Ct ion C''>fC' nding fo r a bout 3 111il es east ll'a rd fro m Ru ,;h ri 1·rr 
C'Onsi,;ls for the m osL p:ut o f ea rhonatr, ]l,\' l'i tr. sili ca, a nd a li Lll c m<1gnct itc . P .l'l'rho
t itc is rare in t hi ~ secti on , but rt bu ncbnL in m ueh o f th C' cas t r rn porti on of the ranµ; c 
\\'h ere p:l'rilc :rnd m agn et ite a rC' al so fo und in Lhc sili ceous irnn fo l'lnal ion . Carbona te 
is present , bu L muf'h Jrss a b u nda nt in lh r eas l<' rn tha n in t he crnt ra l sect ion of t hr 
ranµ;('. In f' la im \\·.D. 717. µ;nll'!1'1 . . -< ph a lr ri lc, a nd C' ha lcop,l'l' itr :il ,;o OCC'llr in t he banded 
iron formation. 

Thr rc nrC' scn• rnl pa rall e l bands o f th r irnn fo rm a ti on in t his ra ng<', t he fo l' mat ion 
being inl erbeddr d wi t h basic and ari d Ia n\ fioll'" a nd min or nn1o unt s of srdimr n ta r.1· 
rocks . The di p o f t he lJpds in m ost plarC's 1·ari cs frnn 1 VC'rti ca l lo 70 dC'grccs sou Lh\\'a!'d 
a nd tlw br d;; on tlw soulh margin of the ra nge consist of q ua r tz ite, cong lomcratr. 
fp lsilc-brPC' f'ia. nnd rh .1·olitC'. On lh C' nor t h s ide tlw rocks a rc chie fl y rtc id a nrl basic 
lan1s ll'i t h inlrnsions of co:1rse r grerns tonc cut t in g them a nd the irn n for mat ion to :l 

Jpssr l' cxt r n t. Thi s grC'rnstonc is 11·C' ll rxposrd a long the north side of the ma in band 
of iron fo rm at ion , 1war the \\'C'sl bounda ry of G(• noa to 11·nship . Tt n1 ay be late r than 
K cc11·at in . 

Qua r tz porp hy r,1· a nd fe ldspar porph,\'l'y in l rnsions r u t t ho irn n fo l' nrn li ou in a 
nu mber o f pl :1ces. In one sC'e t ion of t hr rnngc I he iron fo1 mal.ion is co m pletely 
r li m inated fo l' a shor t di slan ce b>' 0111' of these in t rnsion:; o f porp hy l'y ll' it h large 
p hcnocr1·s ts of qua rl z. l)ne d \'kl' of qual'l r. and fr lds par porp h,\'l'.v rnns l hrnugh t he 
sul phid l' -hra rin g porti on of lhr irnn fo rma ti on rt lm rn;L wi thou t a b reak acrnss three 
claims. It 1·:\l' ies from a fe 11· m c·hC'>' to 01·r l' .J. frr f, 111 wid th a nd 1t li rs h rst on t he 
nor th sid C'. t hr n in the cr n l rC'. a nd fina ll.v on the w u th ~ id c of t he irnn fo rnrn li on. It 
\\'as penetmtr rl in ,r1·r rnl o f thr drill-h olP., . bu t it is not scrn cl ose to lhc shaft on 
the galrn:l drpos it . 

There :11'(' sr1·ern l l:irgc d.,·kr' of o li 1· in c d ia hasr, apparcn!ly of E:cll'rrna \\'an a gr . 
cu tt ino· trans1·ersr lv ar rnss t lw irnn m ngc north a nd sou th. They \':H:V from 8 lo 90 
frrt i~ wid t h a nd the»' h rr,·c not affrctcd the iron fo l' mn ti on bryond cull in g ou t 
por t ions or i t rtnd fa ul t ing it in one place to a distance of 35 [crt ." 
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DE::iCRI PTJO); OF TllE DEPOSlT 

The lend -zinc clepo,;it occur:< mainl:-· in thr form of one nin, ,,·hieh cut;; 
the i ron formation at a slight angle. Thi,; win ha:=: bu:n traced fo r about 
200 fee t. Trrtcc~ of ore h:!Ye a l"o been fou nd a few y::ird,.; lu tiH' north of 
th i,; main Yein in the iron formation proper. · 

The strike of t he nin is 45 degree;:; and it ha,:; a dip of 80 clegrce,; to 
the north-north\\·e;;t. It i;; from G to 12 inchc,.; 'ride at lhc surfnce, but 
"·idcns at the bottom o f the :=:ma ll pit to 34 inchr-;. Tl1r, \\"all -rock i:=: 
impregnated \1·it h ore mineral;; fo r a sho rt di:::tance or: cithr r ;:;i de of the 
vein , ~o that the total 11·idth of ore-bearing material 1t the bottom of the 
~haft i,,; about 38 inc·he>' . The c-h irf metallic mineral,; arc galena, pyrite, 
and ;::phalerite in that ord er of prevalence, but con,.;ide rable ehalcop.nitc. 
n" 11·cll a~ a little Jl)"!Thotitc. i;:: al,.;o a:=:,.;oc·i:itcd 11·ith the"c main minerak 
T he ganguc is chiefl y quartz in granular form , although "ome li ttle cnrbon 
atc is a lso fou nd. 

:\o. 3 drill-hole \\"here the lead-zinc ore \rn;:; firs ~ cli~covc r ecl :-ho11·cd 
the fo llowing section between t he dept hs of 225 and 253 feet. 

Feet 
22.5 - 228i . 
2~ 8) -2:10 . 
no -2:li;. 
~:H ~ -2-t8~ 
248) - 25 1 . 
~:i I - 2.53 . . 

. .. h igh-J.;radc lead-zinc ore 
. . roci, 

. ..... low-grade lead-z inc ore 
. Ii igli-µ;radc on' 
. mixed sulphide< a nd nwk 

. . . medium-grade ore 

T hi s clrill-holc is approxim:1tcly 350 feet from the c;mall pit and is 
located a long t he genera l line of ;;tr ike of the Yern as shcnrn by surface 
cxplornt ion::;. From t. hi ;.; i t \1·ould a ppea r t hat the dcpo::; il , if continuous 
throughout thi;: dista nce , is of respectable dimension~. lt ;;;ecms like!:-·, al~o . 
that t he length of 400 feet so far r e,·ealed b>'· ~u r face "1 nd di amond d rill 
exploration, r epresen ts but part of tl1c "·hole length and that t he vein, in 
a ll probability, extends at least an equa l cli ;:;tancc be~·ond the drill-hole . An 
ana lysis of the :::olicl c;u lphiclc material from the nin, ?nade by P ro,· in cial 
r\,.;;: a:--c1-. giffc: lead 73· 46 per cent, zinc 6 ·01 per cent , ~ih·cr-nonc. 

C'o rnering t his claim to the nort hea::;t is a claim 01rncd by C. R Scott 
of Barrie and f'takcd in 1921. H ere a ~ h aft has been nink to a depth of 
40 feet on a 6-foot Ye in of qua rtz and graphite m:1tcrinl, cutting ncro;;s a 
"UC' CC >' :sio n of ac id and basic Yolcnnic flo1r::; of t he E:ce11·:1tin ;:cri es . C:a lenn, 
spha lcritc, cha lcopyrite, a nd p:-·ritc arc ,;parse!:-· :;:ca t terrcl through quartz 
ganguc, 10\Y ya !ues in go ld and ,;ih·cr being obtained from t.he;;c metallic 
con:stituen t~. Rix shal low trcnr hes in other part;;; of the chim Jrn,·e sc1Tcd 
to exp lore t he su r face t horough ly. 

ORIG I X 

~Ioorc i" of the opinion that the Ycin formation is :1 r esul t of igneous 
activity. Th e pyrrhotite, chalcopyri te, galena, and :::phalcritc cannot be 
regarded as pa rt of the origi na l iron fonnatiou. The elo~e a"sociation of 
the Ru lphid e:=: \rit h the quartz a nd feldspar porph y ri es suggests that they 
rna.1· han been derin>d fro m the ~arnc magma. Po;:~ibly the porph:-·ric~ 
came from t he g ran ite m ng ma. The only other igneous rock on the cla ims 
that might be considered as a po~sible di rect relative oi the sulpl1ide ores, 
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is the coarser greenstone \rhich lies along the iron fornrntion to the we;:;t 
of the galena and sphaleri te deposit; thi s is r egarded, ho11·e1·er, ns a less 
likely source of the ores than the acid rocks. 

As has been 
test out its value . 
expenditures. 

C01IMERCL\L POSSIB!Ll'l'lES 

already mentioned, the deposit reqU!res further 11·ork to 
The present ;:;holl"ings, however, seem to 1rnrr::rnt further 

(37) Ruel Zinc Prospect , Marshay Township 

R eference 

"C"glo\\". \r. L.: On l. Bureau of J\I ine;;, l'Ol. XXV, pt. ii, pp. 9-10 (1916) . 

" LOCAT IOI\ 

This properl y is situated 4 miles souLh\\·csL of F elix, on tbc Canadian Xalional 
rail\\"ay, a bout 56 miles b~· rai l north of Sudbury, a nd about !:> mile·~ south of Hucl 
Stat ion. A J.rn,h trnil leads from F eli x lo the proprrt_, . . 

occcmu::KCE .\XD K .\TU HE OF 'l'llE 0111': 

The country roek is a massive grccn:;Lone or '1 iterrd gabhro, associated \\"ith a 
lean, n-reenish, carbonate phase of lhe iron fo rmation. The btler st rikes abou t cas t. 
and \\"est. The ore is a fine-gr;t ined intimate mixture of galen:t and ~pha l e rile, occur
ring in at least two zones parallel Lo lhe s tr ike of the country rock. l'yrrhotite occurs 
in places, as \\"ell as pyrile and traces of cha lropyritc . The ore mineral s seem to be 
of the nature of an impregnation in the greenstone a nd the iron fo rm a lion. The 
galena occur~ general ly in very narrow, vein-l ike stringers culling through I he blende. 
The ore is nol u ~ua lJ_,. cl ra n. but conta ins bunches of barrC'n rock sea l tercd through it. 
It is reported that pyrrhotite was lhe original discon~ry , anJ Lluv. on sinking, zinc 
hl f'ncle \1·as encounl ered. The bottom of the shaft i:' rcporl ,..d Lo lw in high-grade 
;;p ha lerile. 

EXTE:\''l' A);D DE\"ELOP"-m"'1T 

A shaft reported to be 60 feet drep, but full of walcr at lhe time of the writer's 
( \\~ . L. Uglo1,·) exa mination, and six surface trenehrs, constilute the tota l dr1·c lopmcnt 
on the pro per!~'· Traces of the ore may be see n in a gencm l .CMl -\\"est· dirC'c tion ac ross 
three claims, bul continuous dr,·elopment has not pro,·cd more than 250 fret of ore 
d C'pO~ i L . " 

( 38) Vache1·esse Lead-Zinc Claim s 

Rrf ercncr 

G ledhi ll. T. L.: On i. D epl. of l\Jin r,, ml. XXXV, pi. ii, p. 51 ( l926). 

LOCAT!OX 

The property is in the west-central pnrt of tmrnship 23 , range X , 
district of Algoma, 8 mil es northeast of Searchmont sbLion on t he Algorna 
Central rai hrnY. It can be reached bv automobile from either Searchmont 
or Sault Ste. ·i\Iarie. Th e property · i;.: about one-qua rter mile south of 
Goulais ri ver. Th e cli scoverv was made and stak ed b·" F. Vacheresse of 
Sault Ste. :\1a ri e in the spring of 1926. . 
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GEOLOGY 

R. C. Ernmon,.: examined t he deposit in 1926 :lml :-u ppl !ecl no tes on the 
geo log~·. A basic dyke of di a basic composition a nd texLurc cuts granite of 
probable pre-Huronian age . The dyke is approxim ately ]() chains wide a t 
t he \\·orkings, and extends north to Goulais riYer. C011._ic!erable shea ring 
within the dyke has resul ted in extensive chloritization. The trend of both 
t he dyke and the shearing is about north 30 degrees 'Yc~t. 

DEPOSIT 

Th e deposit is a nin that lies within the d~·ke a long the zone of shear
ing. Th e width of t he Yein i;:; about G feet. Th e Yein ,,·as :-tripried fo r 125 
feet and is sa id to be traced by pits and trenches for 1,680 feet. Th e ore 
minerals rons ist of da rk sphalerite , ga lena, chalrop_vrite, and pyrite in a 
gangue of quartz , sidcrit c, and ch lorite. Rphalcrite is the most a bundant 
ore rninern I. 

A sample t ak en across 5 feet at t he pl ace of discovery assayed 12 per 
rent zinr. A sample taken ac ro~s a ri ch streak 2 feet wide gave: zinc, 20 
per cent; lead, 3 · 5 pe r cent; silYcr, 40 ounces; gold, none. Fom channel 
f;a mpl e~, at \\·hat appea red to be average poin ts in th e Yein, g:we, acro,;s 
G feet: from 2 to 4 per cent zinc, together \\·i th smal!cr a mounts of lead, 
and from 1 to 3 ounces of sih·er ,,·it h no go ld. 

A la te r di sro ,·e r~r of galena has been made by Angus l3u ssi neau, in 
to\\·1i;::hip 3 H , J\Ii ss isrngi forest rese lTe, 12 or l 3 mi les cast of t he zinc
lead find in township 23. An assay of a rnmple said to !tan co me from 
the claim \YaS made by l\Ir. McNeil! , Provincial As:;aycl', and i~ a~ folio\\'~ : 
sih·cr, 127·2 oun re;;; pe r to n ; lead, 42 ·47 per cent. 

(39) Victoria Mine 

R eferences 

C:col. :-;ul'I" .. Canada . Ann. R C'pL,.: 1876-77 . pp. 211, 480; 1877-78. pt. G. p. 5 l ; ,·o l. III , 
pt. Il . p. 13; \ "O i. X. pt. i:l, p . 121; YO I. XV, pt. 8. p. 2·l8. 

Oni. l ~mcau of ::VI inc..;, H.l'pt. R oy. Colli .. 1890, pp. 29 , 30. 147. An n. 11. C'pt~ .. ,·ok: 
YIII . p. 123; l X. pl. i. p. 198; XIX. p. 9 ; XXI\ ' . p. 238 : XX\'. pl. ii. pp. 13. H ; 
(DPpl .) XXXY . pt. ii , p. 45. 

LOCATIO.\" 

Th e Yicto ri n min e i~ near the north boundary of f:ec tion 26, Duncan 
to\rn"ihip , immediate ly no rth of Randy lake and n,bouL 8 mi les nort h of 
the Canad ian Pacific R a ihni,y line running to Rault Stc. M arie. It is 
reached from Gard en RiYcr by a road about 10 miles long. 

GEOLOGY 

Th e fo llo\\·ing note;; on t he depo:=;it a nd its geology haYe been supplied 
by R. C. Emmonc; \Ylio Yi:0ited the prope rty in 1936. 

Th e ma in C'0 11n t ry rock of the distri ct is grani ~c o~ proba ble prc
Huron ian age. It i ~ co mm only red, coarse gra ined. and consists of red 
fe ldspar a nd quartz, \\·ith u sual!~· minor amount s of hornb lende and mica. 
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Yariation~ in texture nrc to a finc-grninccl, almost apiitic rock, and to a 
\'Cl'.\' coar:-;c, pcgrnatoid g rani te. Dykes of pcgmatitc, aplitc. arnl lampro
ph:Hc arc not uncommon locail:-·. \\'here shcnrccl, the granite has a cru:-;hcd 
appearance, \\'ith grain,.; of quartz and feldspar in a chlo'.·itizcd matrix. The 
:-;hcnrcd grnnitc i:-; dark and occurs along a :-mfacc dcprc:-<s ion . 

Older rocL included in the granite con"i"t of eoar:'e hornblenditc and 
dinba;;:ic grccnstonc. D:-·kcs of clioritic compo:-<ition and ro111monl:· of clia
basic tcxtmc, cut the g ranit e in a direct ion sl ight!:-· 1\·c:-;t of north. Some 
o[ lhe:-;c dyke,.; arc ~hcarecl in a direction parallel to their trend; other:< arc 
quit e fre:-;h and nrn;;::-;iYc. The Yi doria and the C'a:-;c·adc clcpo;;;ib lie! 
bctlrccn tll'o of thc:-c dyke:-<. 

DEL'O:-i lT 

The deposit con;;i:-;t;: of mineralization along a :-hear zone. A mass 
of ch lori tc schist, approximately 40 feet \\'iclc and sharply bounded bY 
grnnite on both :-icle:-;, li e;;; in the shear zone. A fell' ,:; ugcn of Jc:-;,; altered 
material in the g reen ;.;ehi:-;t indicate that the ~chi;;:t i,.; formed from a clioritic 
igneou:-; roC'k. ~ulphicles a rc cli:-;:-;cmin:ited through the sc hi :-t and arc prc:-;ent 
in quartz Ycin;; in the :o:chist. ::\Io:-;t of the ve in ;; arc p::tralicl to the plane;: 
of schistosity, but many cut aero;:,; the fo li ation. Tl1c ;:;uJph idcs include 
:ngentiferou" gnlena, ;;phalcrite, pYritc , and clrnlcopyrite. C:1lcitc and a 
~ma ll amount of :-;pccularitc a l:-;o ocrm "·ith the quartz. 

ORICIX 

Into a countn· l'O('k of granite containing many large, metamorpho;;:ccl 
inclusions and a few, fine-grained lamprophyrc dykes, thcrr. \Yer intruded 
dyke::; of a cliabasic nature. This dyke intrusion w:<s prcceclcc\, accom
panied, and follo\1·cd by cxtcn;:;in fracturing and loc:tl shearing of the 
country rock, some of the fractures being quite pcr~ic:;b; nt. Solutions, 
thought to be genetically related to the diabase dyke intrusi\·es, advanced 
along ce rtain of these fractures and, \\'here conditio11:: \1·crc fayourablc, 
clcpo:=:itcd their m inera l content. 

DEVELOP~rEKT 

The main !"haft \YaR sunk to a depth of 410 feet and drifts \rcrc clrinn 
along the ore zone at interval s of about 50 feet. A sccom: shaft JOO feet 
deep was sunk in granite 200 feet south of 111c main :::haft near a granite 
sc hio:;t contact. The "·ork \\'a s commenced in 1875 and shipments \1·c rc 
maclc from J878 to 1880, but no rccorrl of t bc production is anilablc. A 
small amount of \1·ork \\·ns clone during the \\·inter of 1924-25. 

( 40) Cascade Mine 

R eferences 
GC'o l. Sun· .. Cana da, Ann. ltPph .: 1·0 1. III , pl. H , p. 13 .: \"01. X, pl. .::l, p. 121; 1·01. :X\'. 

pi. ~. p . 2·18. 
Onl. l3urC':l ll of Min r-. 1~ 01-. Com. Min. Re"" Onl .. 1890. pp. 29. 147. Ann. R cpl< .. 

1·ok: 1·1n, p. 123; XIX, pt. i, p. 9; X:Xl\' , pt. i, p. 238; :XXV, pt. ii, Jl. 14. 

"Thr C1scadC' mine is s ilualC'd in Jan· is lmrn .. d1ip about h ,tlf a n1ile directly north 
of llw \'i cloria min C' . Tlw c·ounl r~' rock hrn' i~ a g:ranitc carr.1·inJ.!; occasional grrC'n
slonc "chist inclusions. The sholl'inµ; oct:urs in onC' of tl1C'sC incJu,ions about 10 feet in 
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width, outcropping in the va lley of \Veash kog creek . The narrow schist belt follO\\"S a 
line of strong di ,tmbance ; the schists and to some extent t he bordering granite ha,·e 
been crushed and in p laces brecciated. The cru:;hed schists carry some sphalerite, 
argentiferous ga lena, and copper and iron py ri tes in cli:;seminated grains, but the show
ing is no t an irn pressi,·c one. A shaft was sunk near the northern tip of the schist 
inclusion and some drifting clone. The search for a commercial ere-body pro,·ccl unsuc
cessful, and a mi ll put up some,,·hat prematurely is now dismanllcd."l 

( 4·1) Thunder Bay Silver-Lead-Zinc Region 

By T. L. Tanton 

R eferences 
Ingal l, E. D.: " Report of Mines and Mining in Lake Superior "; Geol. Surv., Canada, 

Ann . Rept., ml. III , pt. H (1889). 
Smith, W. ~.: Out . Bureau of Mines, m l. X IV, pt. 1 (1905). 
Silver, L. P.: OnL. Bmcau of Mines, ,·ol. XV, pt. l (1906) . 
Bowen, N. L.: "Si ll•er in Thunder Bay District"; UnL Bureau of Mines, Yol. XX, 

pt. ii (1911). 
Mill er, W. C.: " Lake Superior Silver D eposits"; Ont. Bureau of Mines, vol. X IX, 

pt. ii , chap. 3 (1913). 
Uglow, W. L.: "Lead and Zinc Deposi ts in Ontario and Eastern Canada"; Out. Bureau 
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LOCATION 

The Thunder Bay silver-lead-zinc region in Thunder Bay distri ct, 
Ontario, embraces an area on the north shore of l:cke Superior 150 miles 
long and 25 miles wide extending from the International Boundary along 
Pigeon rinr northeasterly to the vicinity of Nipigon. 

HISTORY 

The first mining locations in this region \Yere taken up in 1846. SeYeral 
parcels of land, each embracing 10 ~quare miles, \\·ere located in that year. 
A period of intensi,·e prospecting fo llowed the discoYery of rich silver ore 
at Thunder Bay mine in 1866 and before the encl of 1868 numerous veins 
of t he silYer-bearing type \Yere fou nd close to the r.orth shore of lake 
Superior east of Fort William, including Silver I slet vein, the richest of all 
the known deposits. The latter was fou nd in the course of a geological 
examination of a mining location that had been taken up twenty-two years 
previously. Between 1882 and ] 891 t he silver-bearing area was explored 
and developed west of Fort \Villiam to the ,·ic inity .Jf the International 
Boundary. The more important mines in this part 'Jf the region are in 
two groups, one of \Yhich is at Silver mountain and the othe!' in the vicini ty 
of Rabbit mountain. Beaver mine, one of the latter group, was the greatest 
individual producer west of Fort William. Since JS92, nearly all t he 
·numerous mines in the region have lain idle, but from t ime to t ime a 
re-examination or further development of known Yeins has resulted in 
addi tional production from certain mines. The largest production since 

•McConnell, R. G.: Ont. Dept . of ~iincs, vol. XXXV, pt. II, p. 45 (1926). 
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1892 has l'omc from \\' est Encl Sil l'c r ::-foun tai n mine. The most recent. 
producti on of sil l'er ore mi~ fro m Si lnr [,; let m ine in ·1022. 

E,·cr sin ce the eo rnmenccrnent of mining acti,·ity in thi~ region it has 
been kno1rn that loca l concentrations of lc:-ic!, zinc , and copper ores orcur 
in the n ins of the silnr-bcaring ty pe and that these concentrati ons a rc 
more \ridcl~- a nd uniform]~- di~tribu tr d through indiYidual Ycins than t he 
s ih-cr ore . L ead ore ,,·as produced from Entcrpri:-;c mi ne, l\IcTal'i:;h to1rn
ship, in 1872. l\Iorc r ecent ly and par ticu larly sin ce 1926 scl'eral Yeins in 
t he region northeast of Thunder bay han been dc,·clo1'cd in the hope of 
proving t he existence of lead and zinc ore-bodies of commercial Yalue . 

Th e vei ns on J arvis and l\IcKc ll a r island :3 in Thund er bnY haYc been 
mined for barite. · 

Three mines \\·ere in operation in the r egion in 1927, N ccpaty rc a nd 
\Vest End Silnr ::-foun tn in mine' nnd il property on \\" hitefoh riYer 1rest 
of Strange to1rnship . A t each of these, pebble cln"h fo r stucco 11·ork 11·as 
produced from vein materi:-il con,isting chi cAy of coar;:ely crystalline 
calc ite. 

GEOLOGY 

T he region in \\· hich the nin~ occur i~ und erla in b~· a complex of 
ancient ,;c hi sto~c Yolrnnic and sedimentary rock;:; and in tru si1·c granite 
a nd granite-gneiss class ifi ed as Ea rly Prccambri:-i n. L»ing unconform 
ably nbovc i:; a grou p of nearl y fint- lyi ng strata in which th ree se ri es 
a rc recognized; Animiki c, Sibley, and Os ler. Each series is made up of 
a basal conglomera te and a peculinr assemblage of Jayas , tuff::; (or frag
m cnta l bwa of loca l deriYation) , chemical precipi tate;;, a nd elastic rock'i. 
A ll of the above-mentioned rocb have bcrn intrucl ccl b» dinba:=c cl:d<cs; 
a nd , in the fin t- J.,·ing :<trata t here a rc also cxtcnsin diabase sill s up to 250 
feet th ick. Th ese in trusins and t he ;;;t rnta yo unger than the Ea rl y Prc
cambria n a rc clas"ified as L ntc Precambrian . 

Su b~cqucnt to the in trusion of the cli :-ibasc a great number of nearly 
ver tica l faults and fi . surcs were cl c1·clopecl 11·ho;:c posit ion:- and trends 
bear a rc lntio n to those of the dyk es and in cl ined sill s, there be ing a con
::; ide rable number parallel and a smaller numbr r at ri ght angle;.; to the 
trends of these intru sive masses . The~c fiss ures 1Yerc cemen ted by vein 
material. 

DEPOSITS 

The fi ssu re fillin g,s a rc of the follo \ring t:<pe~ : si mpl e Yci n~, nin 
;:tock1Yorks, and vein m aterial occurnng as cement a round brecc iated 
fragment:; of country rock alo ng shatter zones . ?\o r eplacement deposits 
han :been ob"c rvcd . \.'a ri ations betlYcc,n si mple veins and breccia 
cement m ay occur in a single depos it between shor t cli stanccs, these 
changes being clue la rge ly to the physical properties of the enclosing 
roc k and, to some extent , to the a mount of defo rm ation that took place 
wh en the fi ssuring occurred. The veins range in \ridth from a frnction 
of an inch up to 70 feet; the majority of the procluctiYc nins ha1·e maxi 
mum " ·idth s of 20 feet or less a nd they pinch and s11·c ll 1Y hcn trnced 
th rough di "ta rn;e,s of a few yards . 

Throughout the region t he veins characteri stically consist of calcite, 
baritc , fluorite, "·hite and a methys tine quartz, and, \\·hen minera lized, 
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carry gn len a , zinc bl cndc, chalc:opyritc , nnd pyrite in varying propor
tio n ~, and, in certain locali ti es, sil ver ores, small amoun ts of gold, and 
min crab conta ining cobalt, ni ck el, arsenic, antimon>·, bismuth, and m cr
cur>·· P latin um is sa id lo hn,·c been found b>· as5aying ni n m ateri a l 
ric h in chalcopyritc from t he D ctroit-Al goma mine at P earl. 

A ll th c"c mineral:=; occur as primary clcpo~it~. Th e pa rts of the 
mineralized vein s that carry galena, zinc blcndc, nnd chalcopyritc arc 
common !>· fo und to ha,· c been d cpo~ i tccl early in the procc"s of ccrncnta
tion; w1hcrc ,·cin s sho w zonal ba nding thc,c mincrab arc .commonly con 
centrated near the \rn lls ; and \\·here nins arc found cutting one another 
in stock1rorb , these mincrnl~ are nota bl)· more abundan t in ea rli er 
formed m aterial. Am ethy st a ncl bari tc arc common ly fo und to have been 
deposited rnmc1rlrnt later tha n the other prim ary mineral s ,,-ilh which 
they arc a~:;;oc ia tcd . The rich concentrn tions of silver ore at all min es 
other th:rn Silnr blet arc chiefly of "ccondary origin; silnr and argcntitc 
occur in \\·ire and leaf form in vugs and nlong the cleavage cracks of 
primary min erals and in the 1rnll -rock; the secondary con ce ntrations a rc 
irrcgulnr l)· di stributed th rough t he vei ns in pockets \Yith maximum dimen
sion::; seldom exceeding 20 feet, spaced at in te rvals vary in f!: fr om a fe w 
feet to hundred~ of feet, and localized verti ca lly \\·it hin 200 feet of the 
presen t surface. 

SilnT I slet vei n differs from al l other knO\rn nins !n the r eg ion in 
that more silver occur" in the primary vein deposit than in t he o:eco ncl a ry. 
In the primary deposit silver and a rgcnti te are microscopic ally intcr
gro 1Yn with various minute, branchi a tc assemblage~ of galena, zinc blcnclc , 
ni cco li te, cobaltitc, smalti te, dom eykit c, chalcopyritc, and tctra hcdritc; 
these assemblages ill'C di ssemin ated through a ganguc of pink calcite 
which contains magnesium and manganese, quartz , and, locally, baritc. 
A second ary deposit of sih·cr in "·i re form occurs along \Yith whi te cal 
cite and minor nmounts of galena, zinc blende, rnarcasitc, and pyrolu;;itc 
in n 1g filling~ . Th e alteration products, ccrnrgyr itc, cryth ri tc, and ann a 
bcrgitc, occur in th e u pper pa rt of this min e. Inflammable gas and sal ine 
1rnters \YC rc cncoun~crecl in Si h ·cr Ldct mine. 

The primary deposits in the min era lized veins are beli eved to have 
been brought in by 1raters emanatin g from a magma from whi ch came, 
prior to the t ime of vein formation, the extensive diabase in trusi,·cs of 
t he regio n. Th e n ins are as"ociatcd in time and place \\·ith t he diabase 
in tru sin;;, but the latter , as now exposed, had conrnlidatccl and \\·ere 
affected by fa ul ti ng prior to the time of n in deposition. Zinc blcnclc and 
galena, the most \Yidc ly di str ibu ted and evenly disseminated m etallic 
mineral s in t he vein s, arc for the most part of primary origin. The 
rnajoDi ty of th e silver concentrations have resulted from the solution of 
prim ary sih·er miner als in the upper parts of veins by circulating under
ground \\·atcrs and the r cclcposition of silve r minerals in cavities and 
crevi ces lower down in the veins where chemical and phys~ca l ·conditions 
suitabl e for precipitation "·ere encoun tered. There is no one rock for
mation in the di strict special!~' favournble for mineral concentrations, 
rich ores have been fo und locally in all of the various rock types that 
occu r . 

C6752- 13] 
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DEVELOPMENT 

D evelopment work has been done on at least one hundred and sev
enty-fi vc veins di st ributed t hroughout the region . All of these carry 
metall ic minerals loca ll y . The production from the silver mines has been 
recorded as follows: 

~l ine' 

S il Yc r I slet.. .... . . .... . . . . . 
S il ver Moun lain .................. . 
Beave r ........ . . . . . . . .......... . 
Badge r and P orcup ine 
Habbi t Mountain. 
Thunder Bay . . . 
S huni ,ih . . ................ . 
3A a nd B eek .. 
Jarv is J\t'fining Company 

Yalue of ore 
prod ueecl 

. ..........• 3, 250, OOO 
500, OOO 
.).j0,000 
300, OOO 

50, OOO 
20, OOO 
50, OOO 
10 , 000 
40, OOO 

S-1, 770 , OOO 

Subsequent to the cbtc of the report containing th·.l aboYC Rta tcmcnt , 
$10,000 \\"O rth of ore was produced from Silver r~lct min e in 1922. Since 
t hat date there has been no production of silver ore. 

V cins were bci ng cl eYClopcd in l 927 as lea cl-zinc prospect::; at t he 
following localities : at Silver lake near Loon ; at Pike lake near P earl 
station, Canadian P aci fi c railway; mining lots A, B , an.] C, l\lcTavish 
township; a group of claim:;;, held by E. Nurmela, east, of Ancliff f'ta tion, 
in lo ts 3, 4, 5, an d 7, M cT avish township; properties ~ n D orion township 
locally known as Ogcma , Dorion, ancl M alo tte mines, ::tllcl on recently dis
covered veins on lots adjo ining or lying between these properties; in an 
unsubcli vidcd a rea lying less t han 3 miles north of D orion township and 
west of ·\\'olf lake; in Nipigon tmYnship south\\"cst of Nipigon vill age; and 
in the vi cinity of Ozone station on the Canadian P acific ra ilway. 

ECONOCIIIC POSSIBIL1TIES 

Available information indi cates that the knmrn deposits of silver ore 
of commercial va lue haYc been mined out to t he limits of Rafcty . It is 
possible t hat furth er discoveries of ri ch sil vcr ore way yet be made; thi s 
inference is warranted by the fact that many of t he known vcino:: of the 
silver-bearing type have not been thoroughly cx rlored and by t he fad 
that many drift-co,·crcd faults, similar to tho;;;c in which the mineralized 
veins occur, can be identified , many of these arc in notches on the high
lands of the region. P ast experience indicates that search for rich silYcr 
ore should be confined to upper par ts of YCins \Yithin 200 feet of the 
present surface. 

Th e known deposits of lead a nd zinc minera ls in the region arc numer
ous and \ridcly di stributed , none of the minera li zed veins is entirely free 
of t hese minera ls. No profitable lead-zinc mines !1::in . as ~-et, been 
developed on any of the nins. It is possible that bodies of wcll-mincralizccl 
lead and zinc-bearing vein materia l may be found t hat are large r than 
a rc yet known , in \\·bich case mines may be cstabli s!1ecl on single veins. 
It is possible that min ing for the recovery of gangue, such as is now being 
carried on at Necpatyre mine, wil l wa rra nt t he expense of hand cobbing lead 
and zinc ore as a by -product which can be shipped periodica ll y . 

•Ont. Bureau or ~lines , vol. XIX, pt . 2, p. 208 (19 13). 
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In the dumps of the abandoned siln r mines and of the prospects which 
have been, or arc being, dc\·clopcd, there arc portio1~s of nin material rich 
in lea d and zinc. At present it i. not known that any single property has 
ore of quality and quantity suffi cient to warr:cnt the installation of a con
centrator and reduction plant. It is possible that if a customs concentrator 
and ~melter \YCrc in the region a recovery might be made by t he individu :il 
property O\rncrs by se lecting for t reatment rich ore \\·hicL hM resul ted from 
their operation~ . A very considerable agg rcgntc tonnage of ri ch lead and 
zinc ore could be produced from the numerous smal l and widely distributed 
deposits in the region . 

There arc sc\·cra l n ins in ntrious parts of the region that arc simila r 
in ge neral character to those which arc now being \\"Orkccl for pebble dash 
for stuc co \\"Ork. 

Concentrations of baritc of possible economic Yaluc arc known on 
J arYiR and McKcllar islands :cnd elsewhere. 

In the report on the geology of Thunder B ay region, t he following 
clcposi ts arc dcscri bed: 
]\ orlh Luke a rc:t : vein~ a long t hree faults. 
lfr;l10p L:1kc ar('a: se\·cn faults ("C' ll1C'n lecl \\·ith \"C'i n ma te rial. 
Li Llle Cull Lake area: Si lver Fox; Mink ; Sih·cr Glance; C.: ero 11 x ve111 ; La Pl :tntc's 

\"C'in ; R 432; 12-l .X; 32 X. 
A1To11· Lake area : l{ 15.5; 18 XL; R 277; 11 T; W 279: 143 X; R 301. 
\Yhi lefish L a ke area: R 119 ; R 208; 2Vfrc11 cine l31uff; :-:lcripture's ve in ; Caldwelb' 

vP in ; R 345; 173 T (includi ng Queen mi nd; T.B. 3027; \Y olverine m ine ; Arrow 
Rive r and \Yhilefish L ake Minin g; Compani<'s; H 102; Y 5; T.B . 6588 ; Y 2; 17 E 
a nd R 190 ; i::ltar mine ; Y 4; Sunset Lake vein. 

S ih" C' r i\Jo11ntain a rea : A11µ;u~ta m i1w; Si lver M ountain m ines; Cro1\·n P oint m ine ; 
R 64; Si lvrr Hill; R 70; R 79; R 135 (W oodside's vein); R 115 (Tchiatin's vein); 
R 111; R 110 ; Palisa des mine; R 98. 

i\1:Hks toll"nship: Echo lak <'; lot 4, con("<'ssion VI. 
O 'Connor to\\"nship: lot 11 , con ce",; ion III , 1'13 T; lot 9, con ccs~ i on I ; Royal vein, 

EmprC'ss mine . 
Rabbit :\founta in group: O'Conn or, Paipoonµ;0. Gi llies, and Scoble townsh ips, Peerless 

vein, PorcupinC' minr ; 200 T; Badµ;N minr; Climrtx mine ; \ Vest BeavC'r mine ; 
:::Jih·er C r0<'k mine; Beal'er mine; Bf'a\·cr Junior ; E lp;in vein; Rothwell rnin n. ; 
concession D , lot 3, P aipoonp;c toll"nship; lo t 2, conce,;sion D , P aipoonp;e; lot 1, 
roncC'"s ion D, Pai poonp;0; 151 T; lo t 6. concession C, P aipoonp;C'; Victoria min e; 
lot 11, concPs,oion C, Paipoonp-p; 146 T: R 48; Rabbit Mountain mine; Rabbit 
i\Iountain J uni or (57 T ) ; Big: Bear n in ; l<'edernl mine (Copelands' n in); 
Parson's rnin C'. 

P ea rwn to\\"nship: H enridla mine ; Hidden Treasure min<'; 'ffo odheck vein . 
VC'ins near J{ak:lbeka F a lls: Step hen lake ; D 4, Oli 1·C' r townshi p; Twist lake . 
Oli\'N to1\·nship: ron rrs:;ion I , lot 11; concrss ion I , lot 7; eonrf'ssion II , lot 6; conces

sion II, lot 5; concession IV, lob; 6 and 7; concession V, lot 1. 
P:iipoonµ;e toll"m•hip: lols 4 an d 5; Alp;oma rninC'. 
Neebi ng: loll"nshi p: :'.'foC'patyre minr; Eastern cxlC'ns ion NC'epatyre vein; lot 20, con

CP:-:;;ion Ill; lot 17, concession IY ; lot 17, conces~ion V. 
l\Iclnl y r<' t01rnshi p: lot 47; C'; D: lots 1 an d 2; southwPst cornC'r lot 54; lot C , 

Xor lh Shore Yein ; MitchC'll vein; Em mon's mine; Dall"son minr; Osmun mine, 
lot 53. 

Porl Ar th ur .group: Joi :"il. i\Irin ty r0 lO\rn:;hip ; Rinµ;l0ion rni11<'; Shuni:th mine; 
C'urrent Ri\·r r Y!.'ins ; Thun(IC'r B:i:-· minC'; lo t 6, i\farp;reµ;or loll"nshi p. 

X orl h Shore ThundPr B:t>' group: BC'rk or Sih- C' 1" H a rbour mine; Alg:orna mine; 
Cornish mi11<'; ThrC'C' A mine.;. lot l A, l\Iacµ;re p;or lownsl1ip; lot 10, 10 Z; Buck 
isla nd; PalC'lle isla nd; L amber t island ; P err:-' point; lo t 13, Knohrl point; 
Caribou island; BIC'nde In.kc. 

L oon Lake group: Ok lend Ye ins; Riker Lake veins. 
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Pearl group: Detroit-Algonrn minr; John,lon ,·e ins; Lawrence ,·ein; Da1·is ,·ei ns; 
Barr ,·ein; Enterprise mine; mining lots A and B. McT:ll"ioh town.,; hip. 

Ancliff group: Yeins ea~t of Ancliff; Granite islet, Black bay. 
Dorion group: Ogrma mine; T .B. 6795; Coodmorni ng Lake ,·rin; Lindburg 1·e111; 

T. 13 . 6006; concession VII, lo ts 4. 5, and 6, Dorion townshi p; J ohn,.;on , ·ei n , lo t 11 , 
concess ion VI, Dori on township; And r~ rrnn-Binghnm vein:;; L ebel vein; D ori on 
Lead and Zinc Mines, L td.; Thunder Bay Lead and iinc Mining Company; 
concession VI, Jot 4, Sti rli ng 1.ownship. 

X ipigon township: concession III , lot 9. 
Ozone group: T.B. 6038; T.B. 458S; T.B. 374:;; T.B. 4737: T.B. 4533. 
Group rast of Si lve r I slrt: H a rrison's and SL Ignace loca tions, St. I gnace island ; 

Kipigon Strait n ins; Fluor island; Edward I sla nd m ine; Porphyry is land. 
Si h ·cr hlcL. 
Group \n:•st of S ih·e r l :; lci : Angus is lands; Mc Kell a r island; Pie island; Thompson 

island; Spar island; Jan·is islflnd; V ictori a isla nd and lVI cKeli:lr point; Stewart's 
location near Pigron ri ver; Pinc ba:v : Big Trout ba:v; C loud lake; lot 5. con
cN;~ i on II , Crooks township; Ca ldwr ll isla nd ; Mink i:;la nd; Stmgeon bay ( J( 13); 
K 17 ; P rince's mine; Loch Lamond; Loch Lornoncl funne l. 

(4·2) Black River 

R eference 

L oga n, \\-. E.: "Geolog:< of Canada, 1863 ", pp. 689-690. 

LOCATION 

North shore of Jake Superior. 
Dl'JPOSIT 

L ogan report :;: 
" Al a mining localion at the mout h of J1l ack ri 1·e r, lo the nor th of the sla lr 

i-lancb. the Lamrnli:tn rocb arc seen near the contact with lhr Hu ron ian schist.". 
Ifrre a n ' in of qu:1rlz oc'C'urs in the gr:rnilic gn r i-;,.;. Ji nm,; nrarly cast and \\·est, 1Yilh 
:1 brr:1dlh or frnm q lo 5 frrl. and holds galena and irnn p:nilcs. Th e lctllN i,.; lllOl'L' 

alrnn d:tnl nrar lhr ,;horr: but about 20 rnd>< hr.1·0nd , in lhr hill. the galen:i. prrdominalrs. 
According I o Prof. IT:idir.1·, I hi,; Ol'C' i~ e.\ln' 111 rl>• rich in sih·er; I hr lr ncl rr ducr d fro111 
ii eont:1i1~in)! 2 lo 3 per eC'nt of lhr prreiou." mr l:1 l. Thi ." galena, aceording to th r ;;:1mr 
aulhorif.1·. contains :1 lracr of se lenium." 

( 43) Zenith Zinc Mine, Ross port 

nu T. T,. Tanton 
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LOCATIOX 

Th e Zenith mine on mining ]orat ion 30 T , \Yh ich is a ~q 11 arc mca,min~ 
half a mile on each side, li e:;; in an 11 nsubcli,·idecl po rtion of Thunder Ba,
c[i,trict, 13 miles north of the Cn naclia n P acific rai iln1:-· at a point about .} 
miles cast of Tios,port on th e north :; hore of lake Supe rior. During the 
period of t he mine ·s actiYity it \ms con nected \\·ith the r :1 ihrny by a \\·inter 
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road \\"hi ch crossed tl\·clvc smal l lakes, the t erminu s being at Zinc siding, 
H· miles \\·est of ·w inston fiag ~tn tio n. Th e road has beco me obstructed by 
fa llen tree:-; a nd forc~t growt h in the period of di~u,;c since 1901. 

HlSTOHY 

Th e mine i ~ aimed bY the Grnncl Ca lumet :\l ining Company, Limited, 
of Ottawa. · 

Th e exi stence of the zinc ore \1·as known as early as 1882, but 011·ing 
to its inacccssibil itY was not \1·o rkcd unti l t he \1·intcr of 1898-99. Opera
tions \1·erc then carried on discontinuously until 1901 , since which time 
the mine has been idle. The total amount of ore ::: hipped waR 1,065 shod. 
tons, the average zinc conten t of t his mate ri a l is sa id to han been 45 per 
cent. T he co;;! of transporting the ore from th e mine to the railway, 13 
miles rli~tant, is :::a id to han hccn $2 per ton. 

GEOLOGY 

The country bct11·ccn Zenith mine a nd the Canadian Pacific rai lway 
is charactcrizcci" by an irregular succession of great rocky hills and ridge::: 
bct,\·ccn ll"hich a re lakes, swamps, and sand-p lains . The hill;;, though sho11·
ing from a distance the mammilatccl out line ll"hich is common t hroughou L 
this glaciated region , arc n ry rugged in dct ri il , a nd cliffs and abrupt 
irregul a riti es of ~ lope commonly occ-ur. The loca l relief near t he raihrny 
is approximatc l.1· 800 feet: in the Yicinity of Zeni th mine it i,; about 150 
feet; the Rmall lake nea r Zenith mine i,:; l ,OOO feet higher than lake Superior 
according to an rtneroicl rnea~mcmcnt. ·\\' ith the marked decrease in the 
local reli ef \1·hich is to be observed in a~ccnding to11·ard the north there is n 
corresponding inc rease in the 1woportion of drift-c-0\·crccl areas rts co mpared 
11·ith t1w rock.1· outrrop~; and in the imm edi ate \·icinit_1' of Zeni th mine there 
arc exte n~i 1·c eonccrilcrl a rea,; imm edi atch · ~mrou n ding the rock ridge in 
11·hich the zinc ore 11·n" found. Th e ridge :1t Zenith miM con,.;i;;t ,; of diori tc. 
A grertt number of sligh tl _1· di ffe rent pha:'Cs of ll1i,; rock occm \Yithin t hr 
\1·c ll- cxpo,.:ed nrca \1·hic-h j,.; some 800 feel" Jon~ and l c~s lhan 300 feet 1Yidr . 
Th e mo,.: t abundnnt l:v cl cYc lopecl ph:1sc is a mcdium-grnincd, green ish grey 
rock co n ,.; i ~ting of about eq ual pa rb of hornbl ende and plagiocla,.;c 
with magnet ite as the chief aercs;;or_I" mineral. T exturnl Ynrin tions occur 
bcl11·cen plrnsc,; having cr_1·"tn ls l em. long rind fi ne-gra in ed ph ases 11·it b 
cr_l"stab in-c raging 2 mm. in length. Grndationnl Yariation=- :tl:-<o orr ur 
bct ll" ccn phase;;; rclali1·cl:v rich in hornbl ende, nnd ot hers relatively ri r li 
in fcld~pathic constituents. In the tunnel a sma ll scrim of pink Rycnitc 
\1·ith indefini te margin,; t r:wcrse~ the dioritic rock. Tl1 c rock is no t 
:::c hi;:: to,;c rt:< n 1rl1olc and no gnci""oi<l st ruc tm c i~ Yi:-<i ulc. Th e d~oritc borly 
lies in rt n a rea in which highly a ltered ha;; ic ln,·as ri nd their c;chi ;:to,_e 
cqu intl c nt~ arr lhc predominan t roek;; ri nd tl1i:-< a,.:~e mbl rigc is in t ruded by 
a great batholith of grani te \1·h ich approaches, on tLc souLh nncl \\·est, to 
within 1 ~ mil e,.; of Zen ith mine. Th e prc-batholithi c complex has been 
as~ ig n cd to thr Kcc1rnt in, it extrnd~ for mriny mil es north 1tll(l ca;;;t or 
Zeni th mine. Diori tc simil a r to that in 1Yhich the zinc ore occurs, ca n be 
traced in cli scontinuou,.; outcrops southcrl_I" from Zen ith m ine to "·ithin 11 
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short distance of the granite contnct "·here it is cut by pegmatite dykes. 
It appears to merge into a dioritc which differs from it only in that the 
hornblende cleavage surface::; :-·ield more bril liant reflections, the fc ldspathi c 
constituents arc "·hitcr, a nd there is locally a gneis!'oicl structure due to 
a lternate bands of phases differing slightly in the proportions of their 
mineral constituents. The gncissoid dioritc in t urn passes grarlationall y 
within a fraction of a m il e into banded hornblende gneiss such as commonly 
occurs at granitc-E:cewatin boundaries and which has been interpreted as 
a product of the assimilation of the ancient basic rocks in the granitic 
batholith. P cgmatite cl:-·kes occur ::it irregular intcrntls through the horn
blende gneiss. In certain outcrops of the clioritc bct\\·ccn 1 mile and 1 ~ 
miles south of Zenith mine there arc platy masses of hornblende schist 
within t he massiYc, coarser-textured rock. 

DESCRIPTTOX OF DEPOSIT, DE\'F.LOP'.\!EXT, ETC. 

The clcYclopmcnt \\"Ork on t he property consi::;ted of stripping and test 
pitting a nd the con::;truction of shafts, open-cuts, and a tunnel. On the 
southern slope of the rocky ridge a long the north shore of a small lake, 
the principal excavations arc disposed as follows: shaft No. 1, 35 feet 
deep; 100 feet \1·cst of this, a tu nnel 75 feet Jong including 18 feet of opcn
cut at the mouth, drinn northerly into the hill , its direction changing to 
northeast in the final 20 feet; about 30 feet north of, and 40 feet above, 
the mouth of the tunnel is an open ::;tape, on the brow of the ridge, with 
walls haYing a maximum height of 10 feet; about 100 feet \\·est of the open 
stopc, is shaft ~o. 3, 12 feet deep; and 400 feet \1·csterly from th is, over 
the crest of the ridge, is shaft No. 2, 40 feet deep. 

Shaft ~o. 2 \YaS sunk in a mass of black, crystalline sphale ritc bcarir.~ 
a small amount of disseminated chalcopy ri le. Tbis solid su lphide material 
forms approximately one-third of a sphalcritc-rich segregation in t he 
dioritc. The segregation is of lenticular shape, measuring 40 feet in an 
easterly direction and having a width of 12 feet. The smrounding dioritc 
is coarse to medium-grained, massive, and \Yith no indication of shearing 
or foliation of any kind. The solid sulphide ore may be t raced through a 
series of gradational changes into cl iorite in \Yhich sphalcritc crystals arc 
clisscminatccl in the same manner as the ho rn blende crystals. Very small 
amounts of pyrite, chalcopyrite, and pyrrhotitc a rc disseminated irregularly 
t hrough the zinc-bearing dioritc. There arc no definite boundaries bcb1·cen 
the zinc-bearing dioritc and the surrounding rock, but the limits of the 
richlv mineralized lens can be identified 11·ithin a fe11· feet, or occa~ionally 
inches, by the more or less abrupt, t houg l1 gradationa l, chanp:c in tlw 
sph a leritc content; with in the lens the zinc-bearing dioritc carries amounts 
of sphalcritc that vary from place to place, but on the anragc, arc approxi 
rnatcl:-· C(]ua l to one-half of the Yolumc of the rock; just beyond the margins 
of the lens the sphalcri tc crysta ls arc sparsely scattered lhrough the diorite 
and disappear a few feet from the Jen:;: . ·wi th t he exception of sphalcri tc, 
no mineral foreign to lhe country rock has been noted in the zinc-rich 
segregations . In the open stopc at the bro11· of the cliff, a coar~e-grain ecl 
mass of sphalcri tc was mined and it is bclie,·cd to han been a segrega
tion simi lar to one just dcscribc:d. It \Yas len t icul ar \Yith its longer axi'3 
t rending north and south. 
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At the other working, ho11·cycr, along the southern face of the slope 
and at a lower elevation, the sphalcritc segregations arc not in compact 
lenses or pockets, but haYc very irregular boundaries \Yith tongue-like 
projections in various direction,:_ \\'here these projections are di. tinct and 
traceable for scnral feet, they ha\"C i.hc appearance of , -eins in that their 
walls arc ;;harp ly defined, the country rock contains no di,;seminatecl 
splrnleritc, and the vein-like material consists almost entirdy of sphalerite 
with minor amounts of chalcopyri te and pyrrhotite. The ~phal crite main
tains its blac·k, mas~ive, crystalline character throughout. In the tunne l 
the various sphalcrite tongues appear to form t he matrix of a brecciated 
mass of t l1c countr~- rock \Y hich here consists of diorite and ehlorite sch ist; 
the schi~to sit y and slickensidcs trending in n great nnicty of directions 
conforming to the bound ari es of t he blocks. In the open -cut an irregulm·
shaped ore- bocl~r, loca lly as much as 4 and 5 feet wide, 1rns stopccl up to 
15 feet to the su rface. In the tunnel J2 feet from the entrance, a band of 
sol id sphaleritc a foot \Yide runs clom1 in to the floor , and at 30 feet beyond 
this a tongue-like mass can be traced for 10 feet. lt has a maximum width 
of 15 inches in its upper part and pinch es out at the base. These orc
bodics represent the wider parts of the spbalcritc matrix cementing the 
brecciated country rock, and Ycry numerous, irregularly disposed, small 
seams occur bctlyccn and beyond them. 

OHIGJX 

Th e genc;;i s of the ore is intimately related to that of the dioritc in 
which it occurs. The origin of this rock is problematical. It is possible 
that it is an intrusiYc, or it may ha\"C resul ted from the partial fusion and 
rcC'n·stallization of l'-cc1rnti n lnni~. H eat and material rontribution~ maY 
have been supplied from the granitic magma \l'hich may rea~onably b~ 
inferred to have existed under this area. The zinc blendc bodies appear 
to haYc formed as magmatic segregations. In those occurrences where the 
massi\"C sphalcrite cements brecciated blocks of dioritc \Yith sheared 
margins, it is infencd that dislocation extended to a body of still fluid 
sphaleritc segregation. 

C01Dl8HCL\L POSSJn lLlTIES 

Small stock pi les of sorted and unsorted zinc ore \Ycrc ob~crYccl near 
various \1·orkings in 1920. It was estimated that these \rnuld make up 
about 150 tons of ri ch zinc ore. 

The irregularity of size and cli~tr i bution "·hich characterizes the ore
bodics r enders it difficult to c~ tirnatc the probab le tonnage that rcmaius 
in place. Th e present kno11·n sho,Ying" \\'Oulcl not appea r to 'rnrrant further 
mining operations in tlicmsclYC~, but it is pos~iblc t hat further large segre
gations might be found by exploring, by cliarnoncl drilling, in the vicinity 
of ~mall sh01l'ing;; betll'cen and be:-'ond the iwcYiou~ly mined segregations. 

A small pocket of sphalerilc ore is reported to occur on t he P a rker 
claim on the cast side of Birch lake. This is sa id to be similar, in its 
geological rclal ionship , to t he orcu rrcnce at Zenith mine. 
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(44) Gesic Zin c Mine 

By T. L . Tanton 

R ef erenccs 
Ceol. Sun·., C:cnacl:t , Ann. R cp l., yo J. X \ ·, pl. i::>, p. 2'18. 
{)nt. Bureau of l\lin e:;, rnl. IX, p. 87; YOI. XXV, pt. ii , p. 9. 

LOCATION 

The Gcjc zinc mine, on mining location E.S. 79 , lies 1 mile and 30 
·chains ~ou th of the Zen ith mine. The property embrace,;; ten locat ions, 
nggrcgating 400 acres, nnd lying cast, wc~t, and north of E.:-;. 79 . 

HIS TO HY 

In 1900 the owners were IY. A. J ohnston, C. Palmer, and J. H are of 
Toronto. D evelopment work 'ms in progress in 1900. Xo production of 
o re has been reported; the property has la in id le since 1901. 

GEOLOGY 

The rock s on the property a rc a complex of hornblende schists in truded 
by granite dykes, intimately intermingled "·ith gneissosc dioritic rocks and 
amphibolitcs. Th e contact between the great grani te bntholith of thi,., 
reg ion and the grccnstonc assem blage lie,; about 10 chains south of the 
mineralized shear zone nnd t rends ca:-t :mcl ,,·est. 

DEPOSIT 

Th e deposit is a Rhcar zone minerali zed "·ith sphalcritc. It is 
to be traceab le over :-cvcra l location;:; " ·ith a strike of ca:<t a nd 1\·r~t. 
writer ~a11· no ore in pla('e 11·hcn examini ng the property in 1920. 

m :::VELOP::\mKT 

said 
Th e 

A shaft inc lined 50 degrees or 60 degrees norll1, \rn;:; "unk to a clrpth 
of at lca,.;t 23 feet on lhc ~o - ca ll ecl Ycin. It i;.; reported that zi11 c blcndc 
rn promi;:;ing qu:t ntit ics was encou ntered at dcplh. 

(1) McKinnon Vein , Stccprock Lake 

R ef ere nee 
1"µ:lo" ·· \\" . L.: Onl. Bmcau of ~!fin e,, rn l. XX\ ", pt. ii. pp. 11-12 ( 1916). 

' ' LOC".\TJ(J :"> 

Tlw drpo,;il i,; loc·ait'd abouL 10 mi l <·~ northea"t of Alikok:\11 station on the l'ol'I 
A r thu r-\\ ' innip ('µ; line o f tlw C'Lnadi:tn .N':ttional r:til11·a.\·. 

C:EOL()(:Y 

The ,·ein lies ""ithin tlw Arclm•an C'omplex, cloor to !he contact of grcen,tonr ~ch i;;ts 
.and in tnl'i1·r µ:ranit c. So s:•d inwnt:try rock,; :ere kno\\"n in Lhe in11nedi:tle Yicinity. A 
dyke of diaba't' ~<'<'111' to form onr \\':tl ! of the d cpo, il. 

S.\ T l l HE l)F T l!E OH!-: :_\ J J:\l·: B.\LS 

Tlw,;r consist l' hidl.v of :1rgr nli fe rous g:d c• na nnd Y. in t: bif•ndt', \\" ith pyriLe a nd mi nor 
.-1moun ls of chalcopyrile. 
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NATUHE OF THE GA::\GUE 

The ore min erals arc as~ociated wi lh a gangue of wh ile sugary quartz. 

OCCUl! l!ESC8 01' THE OllE )!ISJ;RAT.S 

The clrposil is il quarl r. n in abou t 10 to 15 feet in width and stripped at the time 
of rxamina li on fo r il l<' nµ;t h of abou t 100 feeL. The metalli c m inern ls occur d is:-em in
ated th roughout lhe ,·ein in ml her fine grai ns and in p laces qu i te abundantly." 

(2 ) Reel Lake 

R ef ercnce 

B ruce, E. L., and H awley, J. E.: Ann . R ept. Ont . D ept. of ~1inr,, ,·o l. XXXYI, pt. iiir 
p. 5.5 (1 927). 

LOCATlOX 

On the \\'est shore of East bay, R ed lak e, P atri cia portion of K enora. 
district, north of the mouth of the bay . 

DEPOSIT 

The deposit is a qua rtz ve in t raYCrsing greenstone. 
"The ve in con tain ing; s ih·e r-bearing ga.lcn rt d iscovered in Ju ! ~r, 1922, is close to the 

western shore of East bay, ha.If a mi le north of t he narro\\'~ . The ,-e in is Jenlicu la r. 
str ike n ort h 35 degrees casL \'P rLi ca l. At t he widest point seen i t has a width of l S 
inchC'ti, from whi ch maxim um "·idth i t Utpe rci to a stringer each way in a d istance of 15 
to 20 feel. Somewhat north of the widest parl, rtpproximateJy one-hnlf of the Yein 
materia l is ga lena. The Jenµ;th of 11w pa r t carrying this proportion is on ly a coup le of 
feet and t he widlh is one foot. Throughou t most of I lic \'ein less than one-quarter of 
t he lolal mineral content is ga lena. Sampl<·s were chi pped across the YC'in at three 
p laces a nd assa.ved aL the P ro\· inci<l l A~say Office wit h t he fo ll owing resu lts: 

I . 
2. 
3. 

. \ 8Sayer, \\.h . 1\ lc:\"c ill. 

Oz. per lon 

3·0 
14· l 

I ·4 

L ead 

Per rent 

2·5 1 
8-75 
l ·22 

Sample Ko. 1 was Lakcn towa rds lhe nor Lh encl of lhe le ns, wid th sampled 1 foot. 
Sample No . 2, 2 feet south of ::\o . 1 at parL of ve in carry ing greatest proportion of 

galena, width samp led 1 foot. 
Sample ='Jo . 3, wi dest par t of Lhe n in cxposrd . wid th Sflmplcd 18 inches. 
lL is e,· iden t from the assays t hat l he sil ve r bears a fa il'i y constant ralio to the 

percentage of lead present a nd hence is no doubt d irectly associated with Lhe galen·•, 
a nd not in Lhe fo rm of natirn si h-er . 

It is probable that 1hi s occmrcn ce belongs to the same per iod of mineralization 
as lhe gold-bearing quarlz Ycins and l ha t the granite boss immediate ly cast of 1t 
ma~- be the p:trcnL rock. Tlw greater proport ion of µ;a lcna in the , -rin can be exp lained 
by l he small er size of t he exposed gra n ite mass; t hat is, t he boss has bc•en t rn ncatcJ 
nearer its a1wx. lwnce t he ga lena-h<'aring ,-ein probably is aL a higher lcYcl and fart her 
from thC' rn incra l-inl rocluci ng grani te t han a rc t hose qua rlz Yc ins of lower ga lena 
conlacl." 

Galena a nd sphalerite occur in small quanti ti es on other clnim s in R ed 
L ak e region . On t he H owey gold mines and :.\I cl nty re-Porcupi ne mi nes,. 
galena and ~ph a l erite a rc pre:::e nt in small amoun ts in the qua rtz Yeins. 
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Lead telluridc has a lso been reported. On claim KRL 1517, sphalcrite of a 
deep purpli sh colour is found scattered through a fracture zone, a lens 2 
feet long with a maximum width of 2 inches occurring at one place. 

Other Occurrences in Ontario 

The fo l lmYing is a li~t of occurrences recorded in the Ii tcraturc, which 
are of no commercial impo rtance as a source of either lead or zinc but 
which shmY hO\Y "· idcly sp read the sul phides of zinc and lead arc to be 
found . 
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l\IANITOBA AND SASKATCHEWAN 

(1) Flin Flon 

(Sec Figures 28, 29, 30) 

R ef crences 

Alcock, F. J.: " F lin Flon lVfap-:u-ea, :Manitoba and Sask:ilchewan "; Geol. Sun-., 
Ccrn:1d:1. Sum. R q>t . 1923. p L. C. 

Brn ce . KL.: "Ami,1k- ..\ th:1p;1p11;;ko011· L ak0 Di<1L ric l .,; Gcol. Sun· .. Can :Hb. J\frm oir 105. 
Wallace. R.C.: "The F lin Flon Ore Body"; Bull. Can. lnst. Min . and :\Jct., Frb., 1921. 

"Co•p.per . Z inc. and Gold Min crali7.nlion in :VLrn ilob:1''; Bull. Can. ln,ol. J\ J in. and 
J\I c t., F eb., 1928. 

LOCATIOX 

The Flin Flon Ol'c-body is on the boundar.v bebYeen the pro\·inces of 
J\Ianitoba and Saf'katrhe\\'an , most of it lying in :\Ianitoba. In 1928 a 
raihrn.\' from the t01rn of The Pas \1·as completed to the property, a distance 
of about 85 mile:;;. 

HISTORY 

The Flin Flon ore-body \1·as staked in the summer of 1915 by t he 
Creighton-::\Ioshcr group of prnspcclo r ~. 80111e tl'eneh ing \Yns done on chc 
iron-,tnincd outcrop" ancl in the autumn the claim" 11·cl'C rec orded. Other 
prospectors were att racted to t he a rea b.\· the ne1rs of the cli sco\·e ry and it 
wa:-< not long befol'e the \\·hole neighbou rh ood \1·as staked. 

Diamond drilling m1s commenced in l\[arch, 1916, bv Kew York nnd 
Bo;-;ton interests, and in fom months, 6,000 feet \1·c rc drill ed . Th en, failing 
to come to an agl'ecment \rith the 0\1·nel',.;, \YOl'k cea,,ed. The next year 
certain Toronto intel'e:-;b agreed 1Yith the 011·ners to continue dl' illing, and 
carri ed on until Jui.\·, 1918. Th e total footage drilled \1·as 25,664 feet; the 
number of holes forty - four . This drilling blocked out the ore-bod.\· a nd 
sho1Yed that it extended 900 feet bclo\1· tlic "urface. In :\larch , 1920, :111 

option \\·as tak en on the pl'operty b.\· ::\fe11· Y ork nncl Canadian interests. 
In order to check the diamond-drilling resu lts already obtained , it was 
decided to do underg round cle,·elopmcnt work. T11·0 shaft" 11·cr~ sunk on 
the ore-bod:-·, 500 feet a part. From No. l shaft, which was sunk 210 feet, 
a drift 266 feet in length was run along the ore-body on the 200-foot level, 
and on t he same leYel t11·0 crosscuts were also driven, one to the nort h of 
the shaft for 318 feet and another to the south for 245 feet. Shaft No. 2 
was sunk to a depth of 304 feet , and from it a, crosscut \\°H ~ clri\' cn for 160 
feet on the 100-foot lenl and a,nothe r for 173 · 5 feet on t he 300-foot level. 
This work confirmed the cliarnoncl-clrilling result~ both as regards tonnage 
and va lues. 

In l\Iay, 1921 , the J\Iining Corporation of Canad a bought a m ajori ty 
interest in the prope1i,\r, and carried out exploration \\'Ork searching for 
more ore deposits in the Yic ini ty of the property. In 1922 they c:i rricd out 
diamond-drilling operation" on a number of othe r claim~ nc:u FlinAon . 

In 1925 the \\' hitncy interests of N ew York took an option on the 
property and in l 926 and 1927 experimental \York was ca rried out, in a te::;t 
plant, on concentration and cyaniding. In November, 1927, the option was 
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taken up and the property bought from the Mining Corporation oLCanacla, 
the latter, hmYcvcr, retaining a 15 per cent interest in a ll the holdings. A 
new company , t he Hudson B ay l\Iining a nd Smelting Company, was organ
ized on D ecember 27 to dcYclop the property. 

GEOLOGY 

Th e rocks of the region !'UITounding Flinflon a rc of Prccarnbrian age. 
They con;;;i::;t of a series of Yo lc ani cs OYc rl a in uncon fo rma bly by a elast ic 
sedimentary seri es and the whole intruded by acid a nd basic irrup t iYes. 
T he Yolcanic se ries is made up of both basic and acid varieties . Th e fo rmer 
con!'ist of ba~ic laYm', tuffs, and agglomerate , "· it h certain irregular intru siYC 
bodies a nd sch ists derived from all t hese typcR. The btter consic;t of 
rh~·o li tc fl ows, qua rtz porphyry and rh yo li te porphyry dykes and frag
m cnta l Yo lcanic rocb. The cla>tic sccl irncntarv series which ove rli es the 
Yolcanics is knom1 aR the t:ppcr Missi seri es And co nRists of a rkosc and 
co nglome rate. 

Th e ea rli er intru,.:ivc rocks ar c of basic composition consisting of 
larnprophyrc, arnphibolitc, gabbro, and pcriclotitc in t rudccl as dyk es a nd 
small rnasRc,.:. These 1rcrc follo\1-ccl by batholithic in trusions of gran ite 
a nd granitc-gnci;::s a cco mpa ni ed by dykes of gran ite a nd grani te porphyry. 
En ."t of (' Jiff lake, ncnr l•'lin fl on, i" a ma;;" of coar~ch· crY,tallinc porphy r
itic granite. Loca ll~·, Inte r ba:-:ic dykes a rc fou nd cutting the granitic types. 

DESCRll' 'l'JO::\' OLC T H E DEPOSIT 

Tile ore-body li e.~ in grec nRto nc and strikes north 30 degrees \YCst. To 
the northcn't of tilC' dcpu -i t the grrcnstonc j , ma,.:,.;i1·e and am;;gdnloiclal, 
s il o\\"ing it' flow origin. Some lin ncl ccl turfs as~ociatcd with flm1· rocks 1)n 
tl1r "un~rnit of F lin fl on hill ca,.:t of the 1rngon roacl "trike nmtil 12 deg ree" 
11·c,.:t. The dcprn:it d ips from GO to 70 degre e,.: to the north ca"t and the 
boring reco rd s :::how t il at it pitches at a low angle to t he south. Dykes 
of quar tz porphyr>· \\"Crc encountered by the drill; one of these dykes fo rn1,.: 
the hanging-1rn ll of the ore-body for some distance. Th e ore-body is :1 

fa irly regula rly sha ped Jen", tnpc ring grad ually to the northcast itnd ending 
rather blunt ly to the so utlmcst. As shown in the plans and cross-sections, 
it break s up at the soutlnre;;t end into t\\"o parts \rith minor mineralized 
zoneR. Til e total length of the ore-body on t he sur face is 2,593 feet; at n 
depth of 900 feet it has it length of over 1,000 feet. It has a greatest wid t h 
of 400 feet, but th is includes some bands of unrnincra lizccl grcenstone which 
occur in the ore-bod?. Th e b rgcst of these rna sf;CS forms the prominent 
ridge a long the strike of t he ore-body bct,r ccn t he t11·0 shafts . At a depth 
of 900 feet the ore-body na1T01Ys to 35 feet. It has been calculated that 
t here a rc l 8,000,000 ton's of ore without including t he unmineralized horse" 
of coun try rock or t il e ore bclo 11· the 900-foot Inc!. 

'\IlNERALOGY 

Th e principal mineral s in the ore-body arc pyrite, sph alcri tc, and 
cha lcop:;ri tc . Assays ::: how that go ld and sih·cr a rc prc;::cnt. Arsenopyritc, 
gnl cna , and mai.i:nctitc haw also been recorded, an d sma ll amoun ts of native 

C6752-14~ 
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copper hrw e been found in the upper riart of th e deposit . Quartz is p resent 
in pl aces betlYeen grn in :; of py ri te, and as local ninlet;:; tra\'ersing t he 
sulphi de~ . Calcite is rare, bu t occm s in places with t he quart~. 

Th e ore consi c;ts of L11·0 fairly distinct ty pes, known re,pecl i1·e ly as t l1 e 
solid sulphide \·a riety a nd the dis;.;eminnted o re. The so li d sul phid e Yaricty 
con~ isb ('h iefly of Yer:v fine-grained, pale-coloured pyrite, conta ining sph:tl
eri te, chalcopyrite with some rare fr agments of sch i" t, and some quartz nncl 
ealcite. In places the re is a distin ct !~· banded effect where t he ~phale rite 
and clialeopyrile form na rrow bands in the pyrite. The splrnlerite is dark 
and on the 11·eathcrcd ,;urfaec' a"" urn c" a b1ui,; h ta rn i,h, probablY due to 
the deve lopment of a fi lm of coYelli te. The disseminated ore consists of 
country rock, ehirfi y ehl orite schist, impregnated " ·ith sulphides. The 
so lid sulphide ya riet~ · forms th e cent rnl pnr t of the lens, t hough in pla ces 
it extends to the hanging-11·all, 1rhcr cas the di~semi n atccl ore is largely con
fined to a zone alo ng t he foot-1rnl l. Di:-;semin atecl ore is a lso fo und on th~ 
lianging-11·nll in the upper part of the cl e ri o,,it, but the copper content i::; 
here less tha n in the di,;c;erninated ore on the foot - wall. In places, as sho11·n 
in both plan and ~cction, di,o:=:eminatcd ore for m" a zone on either ,idc of 
t he central , so lid sulphid e ty pe. Boundaries between th e c\i ssem inntecl and 
so lid sulphide types arc, as a ru le, fa irl y distin ct, tho ugh in pla ce.:; a grad:c
tio n between the two \'arictic3 is fo und. C'ontact;: bct11·ccn the "olid sul
ph ides a nd the hor~cs of unrnincralized rocks a rc alw, as a rul e, Cjui tc sha rp. 
In pl ace;; the cli "semin atcd , ·a ri cty of ore rnn,: as high a s 3 to 5 .per cent 
copper, though the ore-body a" a 1Yholc a 1·crngcs only approximntcly 1·71 
per cent copper. The. phaleri te is more abundant on the hanging-wal l sid e 
than else11·herc in the deposit. The average zi nc co nte nt fo r t he 1rholc o re
body is about 3·45 per cent. The gold and :; ih·er \'alue:o a rc, r c;;pccti1·cly 1 

0·074 and 1 ·06 ounces per ton. Gal ena i" rare in the ore-body , but it has 
been found lining vugs in the coun try rock. 

A rather in te rest ing occurrence of nati\'C copper is reported in t he orc
bocly. In sinking shaft Xo. 2, t he rnass il'<' g rcenstone of t he la rge horse 
was left behind at a depth of 60 feet and so lid sulphid e ore entered . Rcsti n .~ 
on the sm face of the ore at t hi s point \ms found a n aggregate of cr:·stals 1)f 

na ti\'C cop per. W a llace is of the opinion that the copper was dcpo~itcrl 
by descending solutions in post-Glacial ti111c. 

ORIG IN OF nrn DEPOS1'1' 

The clepo:-;it was , clea r!~· , formed by replacement. Th e prc~ence of 
unc;upported rnas:scs of rock in the orc-bocl:· , ;;;ornc of them sch i:slose \1·ilh 
the plane of the schi stos ity para llel to that of t he "·all-rock, and the 
character of t he clisseminatcrl ore , ronsist ing . as it docs , of country rock 
partly rep laced by sulphiclc" , can be expla ined on ly by this method d 
formation. It i~ elcar a l:-;o that replacement 11·as along a ,: hear zone. T he 
cou ntry rock a1raY from the ore-body and the hor"c" of rock in the ore- bod,· 
ronsist of ma~,.;ivc grcen,tonc . On ·the other hand the rork ronlaining th'e 
di:-;scminnted ore a nd the minor rock in e\u ,io n;; in the ore arc la rgely chlo rit e 
~rhi~t. .\. t the end of the cro;:;:cut from the X o. 2 11·o rk ings, quartz por
ph:Ty, probabl:· a cl)·ke, for m;; the hanging-wall of the deposit. The green
stonc wa,.; apparent!:· more easily shea red lhan the harder porphy ry. The 
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sheared rock wa;; in turn more ca sil)· replaced than those that were Jess 
altered; the amount of shc:uing, thcrcfO!·c, 1rns apparent!.\'· the chief fart or 
that facilitated the replacemen t and hence de te rmined the size and shape 
of the orc-boch·. 

The "ou~· cc of the solutions that caused the replacement is an inL; r
csting problem. Thel'c a l'c hrn po,;sible sources: (1) the basic igneous 
in trn;.;i,·c,.; of po::'t -l\Ii:0sia n age; and (2) the granite of the region. In 
fa,·our of th e fol'mel' po,;"ibilit~- it ma~' be said t hat, locally, the basic 
intrusiYes 1rcl'c found to conta in p~·ri tc ol' apparently primary origin, ancl 
at one place, the laniprnphyl'e acru,:s the J' 1in Fl<m ol'c-body 11·a~ seen 
to contain chalcopyritc , this, ho\\·cyer, in a narrow zone suggesting lalc r 
infiltration. In plaC'c", al;:o, the l\ I issi arko.,c in the neighbourhood of 
BcaYerdam Jake ,,·as found to contain pyrite near the contact with the 
lamprophyrc intru,:ion. T he po;;ition . al~o, of the llrn kn01rn Ol'c- bodies of 
the region, t he ).Iandy and the Flin Flon, in a zone adjacent and paralld 
to the zone of basic intrusiYes, suggests a pos::;iblc ge netic relationship \\·ith 
them. 

It ha,.; u~ually been con'3iderecl, limrevcr. that the mineralizing sol u
tions came from the granite. Tl1e chief argument in favoul' of this con 
clusion is the presence of quartz in the ore- body, showing that the solu
tions that cau.,ecl replac ement mu::'t htl\"C been ::'iliceou:=; and hence more 
likely to have come from a granitic magm a than from a basic one. Quartz 
is found interstitially bet11-cen grai n::; of pyrite and as ,:mall stnngers 
cutting lhc Ol'e . At the east end of the cro,:::;cu t from shaft ::\ o. 2 on 
the 100-foot level, Yery s iliceou s bands occur in the clis~erninatccl ore. 
On the surface of the depo"it just ea:;t of the unmincra lizccl horse of 
greenstone, is also found a si liceous rock. It is light and porous like 
pumice, ancl consists of quartz. It is apparently a replacement of coun
try rock by quartz and su lphides, from which the sulphides \\"Cl'C subse
quently leached out. 

~.\si de fro m the,:c occurrences of silica, the pre~encc of gold and 
silve r in tlic ore is suggestive of an origin from the grani te . The gold
bearing 1·cins of the r egion arc clearly attributable to the closing phases 
of the intrnsion of the gran ite bntholith'3, and it i;;; pl'obable that the 
~u I phiclcc: 1Yel'c dcri 1·ecl from the sam e ~o u rcc. E1·idencc from certain 
other sulphide bodies in t he region points to the rn rn e conclusion. On the 
north a rm of lake Atlrnpapu"ko1r, de1)0,.;it~ of pyi'itc and chalcopyritc arc 
found at se1·cral place~ a,:~oC' ia ted 11·ith grecnstonc and acid porphyry 
roC'k ;:. Tn thi,: l'egion no ba,:ir intru"i,·e" of po,:t-).fi~;:ian age are kno\\"n 
lo occur . There is nl,:o a gl'cat deal of quartz associated \rith these sul 
phide occu 1Tencc,: nncl the ~ource of the dcpo,:il::; i::;, clearly, the adjacent 
granite;; . It seems high!:< prnbnble, therefore, that the ).fancly and Flin 
Flon 01·c-bodie~ arc attr ibutable to the granite intrn::;i\"Cs rather than to 
lhe lamproph~·res and n,:,:oriated rocks . ~ 

The solutions that brought the ore 11cre hot. The 11·;dl-rock near the 
sulphide zone conlnin;; much sc l'ici te. Some of the mo l'c badly altered 
rock, near the ore-bod>-, con,: i,:t;; only of sericitc, quartz, and p~·rite. 
Irregular ma,:,:c,: of lalc, nLo, ha,·e been found in the chloritc schist and 
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in the seri citc ~c hi st of th e foot-wall. It is to be concluded, therefore, 
t hat the deposition of th e ore \ms the r esu lt of the r eplacement of a 
hcared zone in volcanic rock s by !30l uti on;; from intermediate to high 

tempera tures given off from the grani te intrn::;ives. Th e shea ring took 
place during the period of fol ding that accompanied the granite in t ru
Rio n, and the replacement occurred t01rn rd the close of the period of 
intrusion. Th e solid sulphide ore \\·as formed fir st. TOlrnrds the close 
of the period of mineralization the solutions ,,.e,re r elative ly richer in 
copper and ga\'C ri se to the disseminated ore on eith er side of the so lid 
sulph ide m ass. 

DEVELOP~IEX'l', THEAT:'IIEXT, ETC. 

According to the 1928 annual repor t of the Hucl ::;on B ay :Mining 
a nd Smelt ing Compan _,., the ore re!:'crvcs above the 900-foot Je,·cl amount 
to 18,000 .000 to ns, a\·eraging : co pper, 1·71 per cen t; zinc , 3·45 per cent; 
go ld , 0·74 ounce; si!Yer, l ·06 ounce . . \\Ti th copper at 15 cents a pound 
and zinc at 6 cent;; , the a \'Crage Ya lu e per ton i::; $11.25. Th e e~timated 
profit is $3 .50 per ton. 

The ore "·ill be mined and t reated at the rate of 3,000 to n ~ per clay. 
l\ l ining will be can iecl on si mu lta n eo u s! ~· b~· both open-pi t and und er
ground method~ . Open-pit operation,.; ,,·ill be cond ucted in the central 
part of the ore-bod :< ,,·he re the ,,·idth on the ;;:urfarc rcachc~ 300 feet. 
Some 5,000,000 to 6,000,000 to ns of ore will be mined in this \my. 

Th e ore will b e cru ,,hed and treated in a flot atio n mill \1·hich will 
cle]i,·er copper concentrates, zinc concen trate~, and tailings for cyanida
tion . T he copper conccn tratc::; \Yi 11 ·be smelted in a rcvcrbcratory furnace, 
the matte con\'C rtccl, and the blister copper , co ntain ing t he greater part 
of the gold and silver Yal ues, shipped fo r r efin ing. Th e zinc concentra tes 
,,·ill be r oasted, lcachecl, ancl a refined zinc r cco\'Crccl by elcctroly3is 1\·ill 
be cast in marketable form and sh ipped. 

(2) Manely Mine 

(See Figures 31 , 32) 

R ef erenccs 
Al cock, F. J. : " Flin F.Ion 1Ia.p-are;i, 1Ianitoba and Sa~ka tic lrn\\'an "; Ceo!. Surv ., 

Canad:l, Sum. R ept. 1922, p t . C. 
RrncPofl. G. R.: "1Ji111in.g and Trnn ;;iportalion o[ Ore at the 1fandy M ine, ::\'orlhern 

M ani1Loba " ; Bu !il. Can. In ;;t. M in .. inncl M et .. ).101· .. 1920. 
Bruce. E. L.: "Ami8k-A tha.papu,.;kow L ake Distriet "; Geo·I. Sul'I'., Can.ada, M rimoi r 

105. 
W allace. R. C.: " 1I inin,g and Min era l Pro.:poc t.s in XortJ1ern M anitoba"; ).Torlhem 

M anitoba Bulletin -, Office of Commissioner of Northern 1fonitobu. 

LOCATTO."' 

::\Iandy mine is on a ~mall peninsula on the wc~t side of the north 
we~t a1111 of Schist lak e, abo ut 2 mil es south of the north encl of the arm. 
It lies about 3-} miles sout heast of Flinflon. 
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IIlSTORY 

The propert>· 1rn$ "taked in the autumn of 1915 by tlrn pro~pectors, 
l\Ics;;rs. R eynolds and .fack~on. .J. E. Spurr , Geologist of the T onapah 
l\Iining Company, 1ra~ examining so me other mining prospecLo in the 
region at the time and he irnmediatel.Y obtained an option on the dis
coYery for hi;; company. In the follo\\·i ng Janu a ry a preliminary exam 
in ation 1rn::: made and it 1rns decided to pro:::pect the property by dia
m ond drilling. In the spring a drill 1rns in~tallecl, the first to be used in 
nor thern Manitoba, and b>· mid"ummer the entire ore-body had ·been 
blocked out and the Yalue~ ascertained. It was found that there \rere 
25 ,000 ton" of ma:::"i"e clialcopyrite averaging about 20 per ·Ce nt copper , 
,,·ith additional gold and :::ih·er value;:: to the amount of S5 a ton, and 
about 180,000 tons of lo\\·e r grade ore con"i"ting of mix ecl copper , iron, 
and zinc :::ulphides, 1Yith gold and :::ih-er values. 

The ore-body ''""" too "ma ll fo r a smelte r to be e rectecl on the prop
ert>' · 01ring, hmre1·er, to the war price of 26 cents a pound for copper , 
i t 1rn;; decided to conrnienre mining operation::; irnrnediately . Th e main 
difficult>· 1rn" that of tra n,portntion. ::\I inin~ machine r>· had to be taken 
in and the ore had to be "cnt to Trail, Briti"h Columbia, to be srneltecl. 
Operation" began in .Tnnua r>· , 1916. Building;:: and :-table;:: \\·ere erected 
ancl 80 rnile" of 1rinter road \\"L1S made. I n the fir,t three month:s of 
operation mining rnnrhiner>· \ra .~ ta k en in from Th e P as, a ncl 3 ,800 tons 
year, and 5.000 ton~ 1rern teamed from the mine to Sturgeon Landing. 
In the spring a po1re rh ou"c and other mine building;:: \\·ere ercctecl and a 
shaft begun in order to carr;1· on underground operation:> on the 100-foot 
a nrl 200- foot le1·ek 

During the sueceed in g \\·inter, stoping 1rns started from the 100-
foot le1·el. The ore Jllincd, \\·hich arnuunted to 7,500 ton~, wa~ trans
ported lff barge::; do1rn Rchi::t lake, hauled to Sturgeon Landing. and 
thence :::hipped b>· boat" and barge" lo The Pa". For tran,port on :::lchist 
lake four b:Hgc::: and hrn "teamer~ "·ere built, anrl in addition comider
able \\·ork \\·a~ done on ~ehi" t creek in making a elrnnncl ancl clam in 
order to get a pm::::age to lake Athnpapu"kmr. 

I n the third year mining operation" "·ere ca rr ied on from the 200-
foot lcn'l. Eight thou,;and ton;:: of ore \\·a~ teamed 7 miles and pil ed 
near the outlet of ::lchi"t Jake. ,,·hence it \\·ao: hauled out the follo11·ing 
>·car, and 5.000 ton" \\·ere teamed from the mine to Sturgeon Landing. 
Three hundred team ' of hor:;es were employed. The aHrage load of a 
:::inglc team fo r the whole \\·inte r \\"<1~ 61 ton~ and the co:::t of the trans
portation \\·as 37~ cents a ton -mile. 1 

In 1917 ancl 1918 the Ro;::~ I\aYigalion Company, of Th e Pa~ , trans
ported the ore from :::lturgeon L and ing to Th e P a:::, but in 1919 the :=--Iandy 
l\Iining Cornpany took 01·er their boat" and handled all the transporta
tion themselve::: . I n all , four steamer;; and ~enn barge::: \\·ere employed 
bebreen Sturgeon L anding and Th e Pa~ , a distance by irater of 120 miles. 
At Th e P as t he ore 1rns loaded on freight cars and :::h ipped to Trnil. The 

l'J'hcse figures arc gi vcn by G. H.. Bancroft, )[andy )1 ining Co. 
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la::>t ~hipmrnt 1rn;;; made in August , 1920. ::\lining operation;; la,tecl for 
th l'ee yea l's and the \\·ork of tranc;;po rtntion for four . The t im e from t he 
aetunl mining of the Ol'e un til the da te of ded i1'c ry at the "melter was 
one _1·enr. Altogether 25,000 ton~ of high -grade Ol'e wa::: thu~ handled. 
The amount and Yalue of rapper produrcrl \\·ere n:-: follO\Y::: : 

1917 . 
191 8. 
1919 .. 
rn20 ............ . . . . 

Tol:tl . 

Y0ar l.bs . \"nlue 

~ 

I , 11 6,000 ?03,:329 
2,:no, 7,; 1 ,;10,n-1 
3, 3-18, OOO ()2.1, 77.i 
3, 012 , 577 5:~-t , DO! , ____ _ 
9,866,328 2,039 9H 

In addition to L11e coppe r the ore an ragcd $5 a ton 111 gold and :::ih·cl'. 

DESCRIPTl v~ OF Tim lmPOSIT 

The rocks on the p enin~u la on "·hich the :\[andy ore-body ocrurs 
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arc grccnctone, p_1·rncl:1, ti r;;, and chlorite :'chi:;l". 
band of ~chi~t "·i th mn;;;~i1· c grccn:-:lonc on either 
feet long and ha;0; a maximum \\·id th of '1-0 feet. 

Th e Ol'e lens i ~ in a 
side. The lens is 225 
It is rather irrcgula!' 
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in shape, and its longer axis pa ral lels th e strike of the schist anu grecn
stone bands. 

A t either encl a na rrow vei n of sulphides branches off from the lens, 
follo \\·ing the :::trike of the schi;::t. The ore at the south encl is dominantly 
chalco pyri tc, that at the north ern encl is composed chiefly of pyrite. Bruce 
is of t he opin ion that before mineralization took place a drag- fold existed 
at th is place in the :::c hi stosc bane!;:: and that t he replacemen t of the drag
folclccl rock ga\·c r ise to t he ore-ibody . Th e outline of the deposit is 
stro ng !~· sugge;::tiye of thi;:: drag- fol d ori gin. Th e lens cJii,p::; from 75 to 80 
degrees to the ea:::t and pitc hes at a high angle to the :::outh. A"' sho\\"n 
on the plan of t he cle po~it, the central part comistecl of high -grade chal
copyrite surrounded bv :::pha leri tc and pyrite. This central lens of chal 
cop:>rite had a maximum width of 12 feet on the :::ur face and a length 
of JOO feet. On the JOO- foot leYC l it ,,·jc!cned to over 18 fcot. H s strike 
is not qu ite the rnmc a;:: that of the \\·hole sulphide deposit. Th e zone;:: of 
t he Ya riou;:: sulp hides arc not slrnrply dema rcated, bu t merge into eac h 
other. The zone of the vari ous sulphides sho\YS a ,,·ell - banded struc
t ure, and a rough banding is to be :::ecn also in the pyrite zone. T he 
average Yal u e~ in the chalcopyriLc Jen;; \\"ere: copper , 19 pe r cent; gold, 
0 · 10 ounce a ton; :::i lYC r, 2 ~ ounce;:: a ton . 

Th e deposit slJ o,,·cd the effect of strong glaciation . Practically fresh 
ulphides \Yere exposed at t he :::urface beneath the coYcri ng of moss, the 

weathering products formed in pre-Glacial time having a ll been scoured off. 
Locally, the a dj acent rock s :-ho,,· s light copper stains an cl in certai n small 
fis sures in t he ore cha lcan th ite \rn o:; found encrusting t he sulphides, but 
t he amount of secondary m inera ls in the deposit is very small. 

)11:\ERALOGY Al\D PARAGEl\ESIS 

The metalli c sulph ides in the or e-body \YCre deposited in t he fo!lo,,·ing 
ord er : pyrite an d ar~cnop~·ri tc; Rp haleritc a ncl chalcopyri te; ga lena. 
P yrite i:; the most abunda nt minera l and is t he ch ief m inera l of the outer 
zon e of th e ore-bod~-. Th e pyrite zone grades from the massi ve su lphide 
type into country rock impregnated with sulphides. It contains much 
chalcopyrite and pyrite. In places there is a r ough, banded appearance 
clue to the para ll el arrangement of zonrs of P»rite, zones of p~·rite \Yith 
chalcopyritc, ancl zones of pyrite with sphalcrite as the chief cono:;titucnts 
bct,,·ecn t he pyrite grain;;;. The P»ritc occurs as cubes and irregular grains . 
In pl aces it shom; signs of defo rma tion, grains being fractu red , a nd the 
fractures fi ll cd ,,· it h later minerals. Other spec imens of pyrite show no 
evidence of deformation. Arsenopyrite is presen t as small grains thro ugh
out the ore-body and 1rns apparent ly deposited along \\·it h t he pyrite. 

C ha lcopyri te fo rmed the centra l pa rt of the lens . In polished sections 
it shO\\"S in clusions t hat appear black b» r eflected light. Th c:::e inclu o:; i on~, 
which consist of count ry rock , arc impregnated \vith pyrite, and in places 
t heir edges arc broken a nd cemented by spha lerit and chalcopyritc. The 
chalcopyrite and sph a lcri te " ·ere, apparently, introduced at the same time. 
Th ey a rc intimately in te rgrown in many pl aces and in many cases occur as 
a matrix cementing pyrite grains, fi ll ing fractures in pyrite, or Jes;; com
monly r ep lacing pyrite. The chalcopyrite is massive and on the fresh ly 
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broken su rface i:=; rather paler in colour than is common for that minera,l. 
An analy"is of t he pmcst ore t hat coul d be selected gayc 28 · 96 pe r cent 
copper. Pure chalcopyri tc l'houlcl contain 34 · 5 per cent copper and the 
lo1Yer amount in the ::\fandy ore is evidently clue to inclusions of country 
rock. 

The sphaleritc i;; ma;;l'i1·c and ;::ho11·!' no signs of cleavage or crystal 
faccR. It is da rk in colour, \Yith ft metal li c lu:tre quite d ifferent from 
ordinary black-j ack. Locnll~-, rlialcopyrite and sp hale rite fo rm a 1rell
bandecl va ri et)· of ore, biit in t hi s t~·pe chalcopyrite is present in the 
sphalcritc band~, and spha lcritc in the chalcopyritc bands, with no evidence 
of f rncturing or l'ubsequent in t roduction of one m ineral into the othor. 
Thc:=;e bands Yary in 1ridtl1 from a quarter of an inch or :=;o to extr emely 
na1To11· bands. An anal)·:=; is of the pme~t sphalerite ore that could be 
selected gaye t he fo llowing results : 

7in(' ... 
Copper ............................................ . . 
Iron .......... . .... . ........ . ................ . . . 
Cold at the rate of 0·07 oz. Troy pe r ton 
f-'ilvcr al the rate of 0· 85 07. . Troy per to n 

Per cent 
4G·2l 

I ·70 
12·80 

Some of the iron rcpre:=;entccl in t hi s an al~·sis may be in the rnrm 
of pyrite and clrnlcop)'l'itc, but rnol't of it is ce rtain ly contained in the 
i'pha lcritc. Galena i;; found in sma ll quantities in the chalcopyrite and 
Rp lialerite. 

The gnnguc m inernb in clude qua r tz ftncl carbonates. ThcY a rc found 
filling fractures in the pyrite and bcL1rccn pyrite gra ins. Of ·the carbon
ate;;, ca lcite i,: much t he most abunclftnt; minor amounts of dolomite arc 
reported b)· H anrnn. The quartz is later than the pyrite, but most of it 
is ea rlie r than , or of the !'amc age ftR, the ch nlcopy ri tc and Rphalcri tc. ::\fast 
of t he carbonntc~, on the other hand, arc later than the sulphides. Some 
n1 g,.; in ma~"i1·c c-haleop>· ri lc 11·e rc fo und lined 11·ith minute rhomboh cd ral 
cr:;;;tal" a rranged in parallel po;:ition . Some of l hc"c crY~tnls a rc nnker itc; 
other,:, 011·ing to Jack of magne~in , could be callccl ferro -calcite. A few 
caYities 1Ycrc found to contain beautiful crystals of selenite. 

ROCK ALTER.-\1.'IOi'< 

The lens lies in a zone of chlorite schi,-t 1rhich under the microscope is 
"cen to be n 111:1"" of "ec·ond:H>. mineral" . T he actual 11·nll -rock is in place" ft 
fis:oi lc t:cricite :ochist. T he ch ief peculiarit ies of the rock adjacent to the 
lens , as contra:::tcd 1Yith the coun try r oek mm)' from the ore-body, arc the 
complete remova l of t he fc lclf;pars, the increase in the amount of secondary 
{]uartz and carbonate;;:, the presence of "cri citc a nd sulphides, and t he pres
ence of rutilc. This alteration 1rns effected undoubtedly by hydrothermal 
so lution;;:. 

GE.'\ESIS 

It is concluded that the ::\Iandy orc-bodv 11·as formed in a sheared zone 
in Yolrani c r ockR. Solutions, probabl.v dcri1:ecl from the granite, depos ited 
p~·ritc in the shear zone replacing the sch isto"c rock. Later movcc1cnt took 
place during the pe riod of depos ition, a nd tO\rnrcl;; th e end of this period 
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the solutions became r clatinl;.' ri che r in copper and zinc. Towards the 
encl of the period ehalcopyrite deposition was dominant, and the central 
lens of chalcopyri tc and the chalcopyritc veins cutting the sphalcritc zonc
v.·cre formed. 

(3) She rrill-Cordo n 

R eferences 

\\"all:1cc . R. C.:" Copper-Zinc and Gold :\Iincraliz:1lion in :\fani Loba "; Bulil. Can. In-siL 
Min. and l\Ict., F eb., 1928 . 

\\"ri:;hl. J. F.: "Ccolop:~r and Copper-Zinc D C'posils of Cold Lake Arca, l\Ianil ob·t "; 
Bull. Can. In8t. Min. and :\let., Apri l, 1929. 

LOCATIOX 

Th e Sherritt-Gordon propcrt;.· is situated at the southeast end of a 
narrow lake lying cast of E:ississ ing lake. The latter is a large body of 
\\·ate r tributary to l'hurchill rinr, on the main canoe route from Cumber
land House on Saskatchc\\'an riwr by way of lake Athapapu::;kow to 
Churchill ri,·cr. The woperty is JOO miles north of Th e Pas and 40 mil es. 
nortlwa:ot of Flinfton . Th e raihrn)· to the property brnnchc:; off the line 
to Fl inflon at Cranberry Portage. 

IIISTOHY 

The oxidation zone 1rns disco,·ercd in 1922 by an Indian of Th e Pa ,; 
<Ji:.;triet named Philip Chcrl ot, \\'ho st:tkcd it but ciid not record hi s clairn;.;;. 
Jn .J anuar;.· of the fo l lmYing year Carl Sheni tt staked and recorded the fir:;L 
claim, and a fc\\· clay;; later ad joining claims were sbkcd by DaYid Bll!'kc· 
and Chcrlot. Th ese latte r two, hmYenr , allowed their cla ims to run out. 
In 1924 the claims \\·e re re-staked by Shcrritt and l\Iaclolc and the fi rsL 
ore \\·as uneovcrccl by Shcrri tt in "\larch, 1924. In 1925 an option on the 
property was taken by Earle and Fasken, but it 1rns dropped in Scptcrnbcrr 
1926. Later in 1926 an option \\' as taken by the Victoria Syndicate, but 
subsequently dropped. In 1927 a company kno\Yn as the Shcrritt-Gordo!l 
l\linc:; \\·a s organized to purchase the Shcrritt-l\1adolc property and deve lop
ment work \\·as commenced. 

GEOLOGY 

The rocks of the Ki~~i~sing Lake a rea a rc a ll of Prccambrian ag0. 
They con~ist of the Arni"k-\\'cku ~ko Ja\'as and sediments \\·hi ch a rc oYerlain 
conformab l;.· b;.- the E:i sse;.·ncw sedimenta ry gneisses, and the 1Yholc arc cut 
by basic and gran it ic intru"iYes. The Amisk-\\ 'ckusl;:o se ries ronsists oC 
a ncl csitc and clacitc flows "·ith beds of t uff, grc;.·1yack e, quartz-hornb lende· 
schist, quarti-biotitc-garnct sehi;-;t, and ch lorite sc hi ;;:t. The Kisseync\\· 
scdimentar;.· gneisses consist of quartzite gneiss, quartz -biotitc-garnet gneiss,. 
hornblcndc-plagioclase-quartz-garnet gneiss, and grani tizecl sed iments pru
cluccd by the inj ection and impregnation of igneous matc!'ial. The basic 
intrusives consist of picrite , gabbro, and cliorite. Th e granitic intru sivcs arc
later than the basic and ar e gran ite and granite-gneiss, aplitc, amL 
pegmatite. 
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DEPOSITS 

The cl cpoRits consist of mac;si\·e and disseminated replacements of frac
tured and sheared zones in the E.isseynew sedimentary gneisses. Most of 
the Sherritt-G ordon ore is wi thin quartzite adjacent to a black , hornblencle
plagioclase-garnet gneiss that forms the ha nging-wall. 

\Yright cl e::;c ribes the deposit as follows: 
" The a hcrrill-C:onl on on'-body is a long, narrow zone of frnclurcd a nd shcftrPd 

rock tlrnL hm; bee n impregnated by pyrrholilc, sphulcriLP, cha lmersite, a nd ch:tl copyritr 
These sul ph id es we re drpos il ed in a ll the open spaces ftrni la bl P, and al so h :wc re placed 
the schi slose a nd gne i,-sic rock a long bedding and foliation p lanes. Jn p l:tcrs, bodirs 
of massi1·c sul p hid r, 2 fret or more in width, wcrr formed , but mosL of lhc ore consisls 
of quartzite gnei ss in l irn alc ly intcrlll ixccl with Ycinl eh. s ma ll Jensps, and specks, of 
su lphides. The outer limi ts of the sulphide minr rnlizat ion a rc n ot sha rp , a s p_v rrh «I it e 
is di st ributed in rnia ll grains in lhc hanging-mi ll rock from 50 lo 100 feel from the 
crnlrc of thr shrn r zone. Th e outline of the orr- bocl ies will abo be irregul a r , for the 
proportion of p:nrhot i le . ch:tl cop:ni Lr. and sphalcri le prcscnL 1 ·a ri r~ a long the s t rikc . 
Loca lly , bodiPs of pcgmatitc co mpl etrl.v fill the fractu red zone. The orc-hod irs fo ll ow 
closc l.v the dip and st rikr of the beds of thr srdim r nl :t r.v gneiss. From the norlhwest 
r ncl of t he drposil, the dip gr:trlua ll .1· slrrprns frnm 4.j cleg rr'rs nortlwast to 1·c·rlica l 
1wa r th r sout.lwasl end, and ftt the c:tst e ncl the di p of thr gne iss nnd ore-body is s tr ep 
and in the rcYersr dire ct ion frn m I hr dip fa rther wcs L. 

J n hand ;opr ci nwns of th n orr. Lhl' sulphi clC',; :1ppr :1 r intim :1t r·l.1· in l•' rn1ix l'd. hut in 
poli,;hecl sprc inwns llw J>>Trhot itr is srrn lo be cut by sp halNitr and cha lcopyrile . Jn 
soml' sprcimcns, clmlcop_nilC' l'Onlain .-< inclu sions of sphal eril c. Jn sprcirn l' ns carryi n<r 
abundant C'ha leopyrit r . t hr P>Trhot itr . ch:il nwr,;itr. nnd chnlrop>Ti tr appea r to h:ll'r 
cr.1·,;l:l lli zccl toµ: el hr r. In spc'einwns 11·i1h on ly :1 small a 111 ou n l of Jl>Trhot it r, t hr rlmlco
p_nil r nnd .-;ph :lif'l'ilr rn·r intinrnlc"l.1· inlrrµ:r mrn. Th rrr is no l' 1·i dr n·rc o f a Ionµ: li m r 
in tc n ·n l bct 11·crn tlw dc' po,-ition o f thr su lphides. a nd appnrC'nlly t lwir ordC'r of forma
ti on 1Yas µ:01·l' rn r d. to some extent :t l lras t, by t hr rr lati1·e a bundan ce of th r 1·1uious 
metals prPsc' nl. 

Thr melft lli c su lphide's a rr ckarly latrr than t lw sili cnlr ga ngur minl'r:tls. t lw morr 
abu nda n t of whiC'h nrc qu ft rtz. fc lcbpnr, hornblP ndr , bi ot itr , ftnd garne t . ln ftdditi on 
to thc ,.;r min r ral,; . sonic' thin se clions of l lw su lphidc-bcari nµ: roc-k wl'rl' foun d lo contain 
nct inolit P. trr molil r, ftug ilc, ep idot C', zo isil 0. til a nil r, m:1gnct it c . sericilP. :end chl ori tr. 
The sulphidrs pc' twlrnll' thr fr ldsp:u· a nd ot her sili cate' m inr ral s a;; 1·l' inl ets nlong frac
t11rl' and cll'nrngc planes. ftnd inelt1 sions of s ili rfttl' rnincrnls, inc luding ch loritr '.l nd 
srricitr . a rP nbun d:tnl in t he sul phi clrs. l\Ian.v spreim l'ns of mnss i1·r sulphides conta in 
l' ll ip l ira l-outlin cd bl ebs of qunrlz. whi ch ft rl' int rrp retrcl m; rr mn nnt s of lhr oriµ:in ,t! 
s il icc'ous rnc-k th nL 1rnf: replaced to make rnom for the bodies of mass ive sulphidrs . 

Oll!Gl X 01' T ll E DEPOS ITS 

Th e coP'per-zinc d<'1posit·s .are b c li c·1·C<i to be g eneLica lly r0l·:.l'l ·od 1lo the granitic 
in l rus i1·0s of the ma.p-area . T he si ll s and dyke;:; of granite. pegmat.itc. and orplitc 
occu r.ring a long or nmr Lh e mine raliz C"cl shea r-zones rciprcsrnl ft phase of a ~!'Unite 
mngonm. nncl indi o::ite tha t und o ubt ed·J,>· gra ni~e extrnds ben ea,[h much of •I.he m n,p
aren. Al lhough pr gm atitic m a.Tma •penetrated .al most e\'C'ry p l1:111 e of wea kness in t he 
J\i s~r-ynr111· ,<edi m e111Ls, ft fc>11· of I he l.:Hger fractmcxl a nd >Shea 1,cd zon CT< w rrc not com
p le•Lrl.1· fill C'd . Somr of ihe pa.ntly fil led fract.urrcl zonrs "·ere 1·ropened .a1fLrn· l he con
solidntion of t.he 11~mati bic mn.[!)mn , .and t hC'se fm ct m es. and a ll op011 flfJ::tJ!'CS not 
ooc urpird h.v .pr.gm nt ite . •were filled h.v th r orr mnlrrink wh ich. in aclcl it. ion, wcrr ahle 
to prne'tralc a nd rep liarr >o nw hrrL" of t he quarlzi tc l1'n eiss. ::md. ·a t n llr~I' ipo ints, the 
hom blrnd C'-'Tflll'nrt gn ei~s and 11e.Tmnti tr . 

There is n close gcnrtic rr lation bet11·een t hr pcgmati t ic dykr;; ftncl t he copper
zinc doposi.t". A t many p lac r-s . a fC' w !!r.ains of pyrrhotitc an d chnl.copyri lr arr prrsC'nt 
in m:t>'•'i1·r pC'1mmnti-t r . nnd he re thC' sulrph icl rs rnuflt h:wr cr>15ln lliz rd wi th Lhe si li cate' 
min C'ml" of the rock. This ;;ugg C'st.;; fl common so111,ce for thr J1('Tillalil ·ic ma',!)m a ·and 
th r m rl :1l1lir f'ulp hicl C"S . Al on g the Shrrritt-Gord on drpo,it. howeYr'l'. fmc.t urr.d rpC'g
nmt;tr is ·eut b.1· 1·ei n·lcts of ·p1"rrh o.t ite . chalcop_nite . a nd qu nrtz. " 'hich w ere intro-
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duccd ::ufLcr the rock had co11'o lidalcd . Som e o{ ·the Sherrill-Gordon ore a.ppears lo be 
shoarcd pcµ;m:1•litc repbced by suLph-idcs. Sphalc·ri lc is p;cn.ernlly the abundant su l
phid e prc1:;cnt in i::i~sociation ll" ith the dark grey. more basic v:irieticis of pc.gmatitc . Some 
lcnsrs of massi\·e py rrh o.t·ite arc cut by nu 1TO\\" strinµ;c rs of vitreous pr-µ;m<1lilic qu :Hlz, 
and cha l1rnp_n,i le, rcpklcinµ; the pyrrhotile, is abundan·t ad.in ccnt the quartz . Veins 
of pr \!m.a1litic quartz . c:l!T\·inµ; ~ .. ul1phidcs and gold, arc :i l ~o d C'·\·pJopr-d niloni!: p;rn1philc
bc1.1rinµ; slw:u -zo11c-- in the f.oot~11·a ll qu artzite µ;n ci~ o;f the ::ilw ni ll -G or,d.on d.c·po;•it . 
I t ll"Ou ld seem that the pr-~m alilic .ma.µ:m a. c:1rrying snv1 ll quantitiP,; of the ~u l ·phi(if'..;, 
fi1,st pnlcrc'd Lhc fra citurcd and shcurnd zone:;. lo be fol-lrn1·ed b\· the ore materials, 
the end phase of \\"hich \\·as al;;o sili cPo us and '])Cp:mal itic in ch :H:1.ctcr. 

DEVELOP~ r ENT 

Surfocc cxplor:.t ti on of this clopo~iL hms been done at fi1·c points, ll"herc lhc 0~1 tcrop 
ll"as nc~ar lhc :;urhcc, and th is t rcn·chin·µ; Jll'O \"Cd the prC6cn.cc of a mineralized zone 
for a•1>proximald.\· 5,300 feel of the 13,600 fcc•t along \\"hi ch lhc rnin em li z,1tion ma.y 
extend . The remai ninµ; di,;!xrncp of 8.300 fee t bot11·ccn and beyond 11·hc rc t·hc :;u11Licc 
\\"Ork has bcPn done is dri ft co1·crcd. and here it is more ocono mical lo drill :;ha l,low 
pi lo t holr:; lhan lo all em~1t lo lre nc-h: for .the 11.pper 1M11t of l lw dt,po:;il ·i:; gPncral·l.'· 
we·athcrad, and Lhc lrnn ~in).(-11·al l rock c:1vcd :;o that il is impos-<ib lc lo deter.min e the 
µ;rnde and l•he "\Yid th of 1lhc ore wi1lhoul ,,in.king at lc•ai<t 50 1ft'rl. T o the mid,Jlc of 
!:i0pt.ell11ber, 1928, so me cighl.\·-ei µJ1L hole:; hacl been drill ed to intc•r:;ccl lh c ore-zone 
at from 125 foct ·t-o 400 feel b0lo 11· lhc s urf·a•cc. Onh' a fow holes •11·crc dr il led lo the 
700 ·and 1,000-.Joot horizon::'. T he holes are spaced at in tcrrnl<> of abou•L 250 foct a long 
a dista nce o f 4,400 feet f1,om lhc P:Ht end -of the dr-po,•it a nd 6,200 feel from tlw norlh
\\· est en d. The inlcl"l"cnirng length o.f 3.000 fee{ ha.s not yet been eXJplorod by diamond 
drilling . 

Du ring the 11·inter of 1928. ~"·o surface p~anl:;, capab le of den' lopi ng Lhc 1prnp
crty lo the l,OOO~foot l-c1· el, 'll"crc in ..;la llrd. Viarlv in Lhc -umm er. the e.:1,,t :;h:if t -had 
rC'achcd a dPplh of 260 feel. and la lem l ,,·ork ll":to commenced on the 1 25~foot an d 
250- foot ·lr 1·ck On I he 125~fooL lm·pJ. 1.600 fce•t of dri.f1ti niµ; h:1"i h rPn corn pip led , und 
wid lh:; of on' from 14 lo 50 frrl arc n ' 1>orled lo a \·crngc from $L8 lo S20 peT ton 
g>ross mel:1l eontcnt . The r,11·c r:1 gc met.a l-con-lf'nt of thi,-. orr i., 3·25 pe r cent CO·tl<pcr. 
7 })('r ccn,[ zinc·. and a1pprox ima-lc ly l in µ;old and j h·cr . AL the present \\"P'5t ohaft , 
a.p,proxim.1lPI~· 7.000 frpt no rlhll" e.•t o·f l·hc e.L'\L shaft, rx,pl•orn lion w:lo commpn1crd on 
tlw 375- f-oo t Jp1·p J. and cro , ~c11t< wulh lo the ore-zone al t.h i_.; hor izon arc re1portcd 
to sho"· 11· idth• of from 22 to 30 fePt . m·Pragin1g 2 ·3 iw r rPnL coppN .and 3 p-pr C"Pnt 
zinc. Xo ttndP·l';!: t"Ottn d •11·ork ha< hPe n done al the no rthll"e't Pn d. but here the diamon.cl
drill intpr;;:- ct ion·.• >ho11·Pd . on thr- a\·Na!!:P . hiµ;h cr ro1ppP r limn pJ,r•wlw r<'. RP\'Nal P<li
ma lP-< of lonn:1 .. gp an d grade of -orp of -t hi :: cl epo~i l ha1·e been publi-hcd. am:l th C>~c 
pst.imatP'< l!:i'·p a µ;Pner:1! idP·:1 of 1t.Jw larµ; r .-. izp of tlw ri P,po,it and 01f tlw µ;pnpr:1•l µ; radP 
o f_ l1lw orP lo the d•r'])t h,, px1piorPd. I t is ('O be expected that undc rµ; roun d ex,plomtion 
\n ll Pt"OY<' lhP dapo,it lo !)(' m11 ch J,a rgPr •and hig]wr in µ;r :Hlr :11 o'O mP point' thon h:1s 
lwen in.dic-:1IPd h _,. the ,fp 11· rlr-ill il11lrrsecl•iOn'. LatP in 1929. the ·raiJ11,·a,· "·ill be com
plctNl to the mi nP . and t lwn b 1·.gp..,_~rak fi p1·p]op mpn•I' cnn !)(' 1tn ilP.rh1kpn more 
Pronom1ca l•h·. I t h·1' rPrPnl.h· l)('rn an nounrPd tha t 3 1.500-ton unit of a conccntmtor 
,,j]J h<' buil t . El r.rt rir po111·~1· " ·i ll moh:1ihh· ])(' dp1·d o1)('d a t onP of •t.Jw h:lrµ;c f.:111.s 
on, ·tlw C'lrn n ·hiM 1-il-N. apip roximalPI'.'· SO n~il ·P> nort h11·p,[ of the dC1po;;il." 

( 4) Reindeer Lake 

R eferenrc 
Slockwcll, C. H.: Ccol. Sun' ., Canada, Rum. R cpt. 1928, pt. B . 

LOCATION 

A zinc-lead-copper prospect lies on the eflf;t ::;horc of Rei ndeer lake 
ne:ir the :\ fnnit oba-S a;::ka trhe ,,·a n bord er . It i::: 175 miles north of F lin 
flon ancl 145 miles north1Ye:'t of t he Sherritt-Gordon. It can be r eached 
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b: a long wntcr route from Sturgeon Landing Yia Sturgcon-·wcir, Churchi ll, 
a nd Ticinclcer riYcrs, and R eindeer lake. 

HISTORY 

The property \\"R S staked in the autumn of 1927 by E. L. Brown and 
John Drybrough, fi eld men for a Toronto syndicate organized by P ercy E. 
Hopkins. The sho\\·ing was brought to Mr. Brown's attention by an 
Indian. In December the group was increased to twenty claims, while 
representatins of Nipissing staked a block of twelve to the west. Ot her 
parties h iwc tied on to the original group. 

GEOLOGY 

The geology consists of sedimentary and granite gneisses of the 
Ki :::;cyn c1Y sc rie ::;, intruded by gabbro, dioritc, and pcgmatitc dykes . 

DEPO 'IT 

The showing consists of rnassi,·c sulphides consisting of pyrite, pyrrho
titc, spha lcritc, galena, a nd cbalcopyrite in Yarying quantities. The di::: 
co1·ct·y shows a 1Yidth up to 20 feet and has been traced bY surface trenching 
and diamond drilling during the summ er of 1928 for a dist ance of 800 feet. 

( 5) W ekusko Rive1· 

LOCATION 

This deposit occurs north of \Y ckusko lake in The Pas Mineral B elt. 
It lies immediately north of \ Vekusko river about half-way between 
Hcrblct lake and Herb bny on \Vckudrn lake. 

GEOLOGY 

The deposit li es in a series of ga rnctifc rous gneisses and scrici t ic schists 
of apparently sedimentary origin. Th ese arc intruded by Precambria!1 
granite and pcgrnatitc dyk es. The deposit lies near these intrusivcs. 

DEPOSIT 

A hurri ed visit \YUS made to th e deposit in the autumn of 1920 when 
only a slight amount of work had been clone on the property. The deposit 
con;;ists of impregnations of sulphides in the gneiss . In places, specimens 
heavy with galena can be collected . Sphalerite, pyrrhotite, and pyrite 
accompany the galena. The latter is reported to carry silver values. 
Insufficient work bad been clone on the property at the time of the writer's 
vi sit to form a n estimate of the size of the deposit. 

ORIGIN 

The mineralogy of the deposit suggests a high temperature origin and 
the close proximity of the granitic intrusives makes it ]ll'Oh.<tblc that these 
are the source of t he mineralizing solutions. 

96752- 15 
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(6) Snow Lake 

Reference 
Al cock, F. J.: Gcol. Su n- ., Canada, M cm. 119, p. 38. 

LOCATION 

Sno1Y lake lies in Th e P as ::\Iineral Belt about 3 mi les northwest of 
vYekusko lake. It drains by means of Snow rinr into one of the bays at 
the north end of \Y ckusko lake. A sho1Ying of galena is exposed on the 
south shore about half-way along th e lake nearly opposite where the 
winter trail to H crblct lake commences. 

GEOJ,OGY 

Th e rocks of th e region consist of Prccambrian grecnstoncs and sedi
mentary gneisses and schists intruded by granite. The deposit occurs in 
greens tone. 

DEPOSIT 

The deposit is a vein ca rrying considerable quantities of galena. The 
ganguc consists of white, t ranslucent quartz, but considerable amounts of 
a light, greyish white, coarse to fine crystalline, slightly ferruginous dolo
mite arc a lso present . The galena, with which are sphaleritc and small 
quantities of pyrite, is reported to carry Yalues in silver, but the extent of 
the deposit exposed at present is very sma ll. 

The deposit is believed to be genetically related to the int rusions of 
granite " ·hich arc numerous in the region. 

(7) Mystery Lake 

A zin c-lead deposit containing silver values occurs on M ysLery lake 
situated between 1\!Ianasan and Burnt\\·ood rivers, northern i\l[ anitoba. The 
area is reach ed from mile 185 on the Hudson Bay railway by a portage 
route crossing P aint and Ospwagan lakes. 

The deposit was staked by Gordon Murray and taken over by J. P. 
Gordon and associates, who carried out diamond-drilling opera tions on the 
deposit during the summer of 1928. 

It is stated that mineralization occurs along a length of 3,400 feet and 
over a width up to 45 feet. 

Other Occurren ces 

Occurrences of galena haYc been found in t he region along the Hudson 
Bay railway at va rious places; on Setting lake near mi le 137, at mile 185, 
on Pincimuta (Partridge Crop) lake near mile 205, and a t mile 279 and 
mile 286. 

Sphalcrite and galena occur in Oxford L ake a rca 1 , and in Oiscau River 
area 2 . Argentiferous galena \\·as reported from a lake north of N elson 
House near t he diYidc between BurntlYood and Churchill rivers. 3 

l Gcol. Surv., Canada, Sn rn. R cp t. 1925, pl. B . 
2 Geol. Surv., Canada, , uio. R ept. 1924 , pt. B. 
a Gcol. Sun·., Canada, Mem. 30, pp. 88, 128. 
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Galena occurs in the gold-bearing quartz vems of Elbow lake 1 and 
of Ami sk lakc.2 

J amesonitc and sphalerite \\·ere found in a quartz Ycin cutting granite
gnciss north of lake Athabaska, Saskatchewan. 3 

ALBERTA 

The fo llO\\·ing occurrences of zin c and lead minerals are reported from 
Alberta: 
(1) Massi1·e zinc blende near the head of Cascade creek, Rocky mountains, Alberta 

(C: eol. Suff., Canada, Aun. Rep t ., 1·01. X, pt. S, p. 230) . 
(2) Zinc blende from South fork of Red D eer river (Geol. Sun' ., Canada, Ann. Rept., 

vo l. VIII, pt. A, p . 122). 
(3) Ga len::i, from Castle mountains, near E ldon station, Canadian Pacific rnilway 

(Ceo!. Surv., Canada, Ann. R ept., vol. XI, pt. A, p. 164). 
(4) Sphalerite with pyrite, in quartz, from Storm mountain , Rocky mountains (Geol. 

Sun-., Canada, Ann. Rept., vol. XI, pt. A, p. 164). 
(5) Galena near Twin Jakes. "Ne::i,r the Twin Jakes (Bow River region) fragments 

of gulen::i, orcm, and a vein of the mineral has been discovered and located 
here . . . . . A specimen, in which the galena contributed only a small part, 
yield ed an ounce of si lver to the ton" (Geol. Smv., C:rnada, Ann. Rept., vol. I, 
pt. B, p. 137 (1886) ) . 

MACKENZIE DISTRICT 

Lead-Zinc Zones of Great Slave Lake 

By J. Macinto sh Bell 

LOCATION AND ACCESS 

Deposits of lead-zinc ores occur about 12 miles south-southwest oi 
Pinc point on Great Slave lake and about 32 miles southwest of Resolution. 
The deposits arc covered by seventeen claims with a total area of 1,317 
square miles , the property of the Great Slave L ake Trust, of Boston, and 
of the Atlas Exploration Company, Limited, with headquarters in Ottawa. 
The claims arc reached by a good foot-trail 11 mi les long, which leaves 
the shore of Great Slave lake about 3 miles east of Pine point and only 
a few miles off t he route of the steamer t raffic between Resolution and 
Mackenzie River points. 

TOPOGRAPHY 

The claims are situated in almost flat count ry, about 200 feet above 
Great Slave lake, to wh ich the descent is imperceptible, ave at a point 
about 2 miles back from the shore, where some low, shaly limestone ridges 
provide a slight local relief. The country consists mainly of sand or 
boulder-strewn plains, diversified with swamps. In places there are very 
low ridges of gravel or sand . Th e forest , which is open and park-like, is 
generally of small trees, and consists of Banksian pine, white and black 

1 Gcol. Run•., Cnnada, Sum. Ropt. 1022, pt. C, pp. 40- 44. 
2 Gcol. S.urv. , Cnnndn., 1\lfC'm. 105. p. !59. 
3 Grol. Sun·., Cnnn cla , Sum. Rcpt. 1916, p . 156. 

96752- 15} 
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spruce, tamarack , aspen, balsam-poplar, and birch . The "·hole cou ntry 
gives evidence of having been burned o\·er some forty to fifty years ago, 

· and, aga in, in t he vicinity of the claims, within more recent years. The 
soil is a lmost invari ably poor and unsu itable for a heavy timber growth. 

GENERAL GEOLOGY 

The underlying rock of the locality covered by t he claims is dolomite 
belonging to the Presqu 'ile group of t he l\!Iiddle D evonian. Judging by t he 
few exposures of solid rock bcbl·ccn t he cla ims and G reat Slave lak e, t hi ,; 
dolomite passes do\\·nward into bituminous shale and shaly limestone which 
may represent t he lower measures of t he Prcsqu'ile formation or , more 

·probably, the upper part of the formation below, namely, the Pinc Poi nt 
limestone. The dolomite in which t he lead-zinc deposits occur is genera lly 
open and cavernous in texture, is wh itish , grey ish, or drab in colour, and is 
in places mildly impregnated with petroleum. Characteristic r ecurved cry
stals of white dolomite in many cases line t he open spaces. The boulder 
clays and sands of Glacial age, which surround and in places overlie the 
deposits, appear to be inconsiderable in t hickness, in t he immediate vicinity 
of t he claims. 

Exposures of dolomi te are fa irly common in tlrn immediate vic inity 
of the deposits, t hough arcally considered they occupy bnt a small fraction 
of the total surface. For this r eason and because of t he complexity of the 
jointing and t he generally r ecrystallized ch aracter of the rock, the structure 
is difficult to interpret . There appear, however, to be a series of Yery 
gentle folds having a general strike of about nort h 70 degrees east (true), 
with minor pitches in eith er direction at right angles to the strike. The 
direction of major jointing varies from north 40 degrees east to north R5 
degrees cast. Minor jointing generally much less definite in character is 
a bou t north 60 degrees west. 

NATURE OF THE ORE ZONE 

The lead-zinc deposits so far discovered occupy t he eroded shattered 
crests of what are considered t o be low anticlin::il folds. Their outcrop is 
characterized by sink-holes, which, in the case of t hree of the four deposits, 
a lmost completely surround the ore-zones and in general appear to m ark 

·t he surface limitations. The visible sink-holes arc obviously post-Gl acial 
in age. It is clear t hat they are clue to the dissolution of the ore minerals, 
more par t icularly pyri te. Their maximum depth below the general ]eye[ 
is about 20 feet. \Yhere t he deposits a rc capped by barren dolomite, or 

. dolomite low in lead and zin c, or by glacia l materia l, the surface, apa tt 
from the sink-holes, gives no indi cation to betray t he occurrence of mineral 

.deposits beneath"; it shows merely the characteristic fiat country, co vered 

. by coarse grass wit h occasional trees. \Vhere, however, the ore actually 

.outcrops, t here is litt le veget ation , the soil is occasionally rusty, r eddish, 
;or greyish wit h , commonly, considerable detrital ore minerals . 

· The metallic minerals in the lead -zinc deposits a re galena, sph aleritc , 
·and pyrite, together with the oxidation products t hereof; smit hsonite, 
yellowish oxide of lead , and various brown and red hydrous oxides of iron. 
Though assays of silver as high as 7 ounces to the ton have been founrl, 
in general silYcr v alues may be considered negligible. 
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The mineralization, so fa r discoYcred, is limited to fin zones, which will 
be later described. Wit hin these zones there occurs every\Yhere more or 
less dissemination of ore-minerals, and through th is relatively less mineral
ized material ramify deposits of great irregula ri ty of shape and size and of 
varying character- roughly horizontal impregnations along favo ur'.lblc bcc!s, 
vertical or inclined enrichments along join t -planes. In places the ore is a 
breccia, the ore-minerals cementing fragments of dolomite. Present knowl
edge of the deposits indicates that they arc rough ly circular or elliptical in 
horizontal cross-section. Th ere is apparently a Ycry general zonal arrange
ment as regards t he occurrence of the th ree metallic elements . Lead 
minerals seem to be more conspicuous towards t he centre of the deposit.;;, 
though fo und in places even on t he oute rm ost edge. Zinc minerals, hmY
cver, largely replace t hose of lead towards t he peripheries, and iron minerals 
at the very edge. The deposits arc oxidized to the greatest dept h reached 
in any prospecting shaft, the oxidation being most apparent where iron 
minerals arc conspicuous. Highly oxidized beds lie in places below these 
which show little ob,·ious oxidation. The deposits possess a general similar 
ity to t hose of t he same elements occurring in the Tri-State region of 
Mississippi valley. The vertical extension , it is thought, will depend on 
a change of rock dmrnward from the porous dolomite showing at and near 
the surface . D ata to gauge t he thickness of t he Presqu 'ilc formation at 
the claims (the base of which \\·ould seem to be the controlling facto r in 
the depth of min eralization) arc not available. Kear the south shore of 
Great Slave lake the thickness is estimated at about 200 feet. 

DETAILE D DESCRIPTIO)[ OF T HE SEVERAL ZONES 

The lea d-zin c zones so far discovered arc five in number, namely: 
(a) M elvill e zone 
(b) Il tyd-Gordon zone 
(c) Il lyd-Colcough]y zone 
(cl ) Littl e Gwy nn zone 
(e) Gwynn zone 

(a) M cl villc D eposit 

The .:.Ieh·illc zone i;:; demarcated on the south a nd cast by a pro
nounced sink-hole. :Northerly a few shallow sink-holes are visible, but 
easterly the surface is flat and unbroken. Th e only points at whi ch t he ore 
outcrops arc at the inner and outer edge of the main sink-hole, t he latter 
being much the more conspicuou s occurrence. The fu rt her extension of the 
zone has been prO\·ed by numerous test pits which indicate a length of 280 
feet and a breadth of 260 feet . A group of small sink-holes extending 
no rtlme~te r l ~1 fo r 250 feet bey ond the boundary of the ore as al ready 
delineated suggest a cont inuation of the zone in t his direction, although 
th ree test pits sunk in th is locality have fai led to reveal material classi
fiab le as ore. 

Th e grade of the zone may be judged fro m a number of test pits sunk 
to depth s varying from 7 to 21 feet, of wh ich the uppermost 5 to 12 feet 
is glacial material. Wh ere the quali ty of lead and zinc was commercially 
important it wa~ found to vary in grade from a maximum of 29·42 per 
cent Zn and 30 · 80 per cent Pb to a minimum of 17 · 52 per cent Zn and 
4 · 55 per cent Pb. 
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(b) Iltyd-Gordon Zone 

The surface expression of the Iltyd-Gordon zone is unlike that of the 
other three occurrences. The various outcrops are not only depressed, but 
certain exposures arc in places elevated a few feet above the surrounding 
country. There arc two inconspicuous sink-holes adjacent to the southern 
boundary of the zone, but nothing comparable to the depressions associated 
with the other occurrences. 

The various exposures of ore are, for t he most part, not ore actually 
in place at the :::urfare but untransported detrital material formed from 
t he breaking up of the dolomite and ore enclosed therein. Very little 
boulder clay and few boulders derived t hercfrom occur on certain of these 
exposures, which arc almost free from Yegctation. Grass-coYcred boulder 
clay :::hows, ho,Ycvcr, between the se,·cral exposures and around them, but 
certain features suggest that the ore is not continuous immediately beneath 
this in te rvening coYcri ng. Th e clctrital ore is in places ex trem ely heavy 
a nd contains but little admixture of fore ign material or of fragments of 
enclos ing dolomite. Elsewhere dolomite fragments predominate. 

The Ilty cl-Gordon zone extends for a length of 900 feet and has a 
maximum width of 200 feet. Although it is beli eved that ore in appreciable 
quantitic::: occurs cYcry\\·here within these dimension , it would appear that 
it does not come to the surface over the whole area of the ellipse. Judging 
by the exposures, the ma tcrial in the 1Yestern half of the occurrence is of 
much better quality than the eastern portion, much of which is low grade 
at the surface. 

A large number of sha llo1Y test pits haYc been sunk on the zone. A 
channel sample down the side of the deepest ;:;haft, 35 feet (B. 4 · 1) , near 
the 1Ycstcrn centre of the zone, showed the following values in zinc and lead 
over the \Yidths indic ated from t he surface. 

Feet 
0- 13. 

J:l- 35. 

(c) Iltyd-Colcoughly Zone 

Zn ~O 
9·00 

lO· ·l.i 

Pb % 
~~ ·:)0 
IS·G5 

Like the Meh-ille deposit, the Iltyd-Colcoughly is a lmost completely 
.surrounded by pronounced sink-holes. These arc large and conspicuous to 
the north, northeast, and north\\·est; small and disconnected to the south
east and southwest. A number of weli-defincd depressions break the 
regularity of the genera lly flat surface with in the ellip ·e of outer depres
sions. The test pits so far sunk outside the depressions have not shown 
the presence of appreciable quantities of lead-zinc minerals. 

The dimensions of the zone as at present indicated arc about 280 feet 
by 270 feet. It is possible t hat further exploration will extend the length 
southerly by a further 100 feet. 

Natural cliff-like expo ures of ore and enclosing dolomite occur along 
the western and soutlrn·cstcrn edge of the sink-holes which form the limit 
of the deposit on the \vc;:;t and northwest. The central part of the locality 
is occupied by an elliptical outcrop of rich ore and dolomite in place, largely 
overl ain by the small fragments ;:;heel thcrcfrom, the whole being practically 
free from vegetation. 
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A large number of shallow test pits have been sunk on t his zone and 
one sha ft , C. 1, near the middle, has been extended to a depth of 55 feet. 
The percentages in zinc and lead over the width s indicated in channel 
samples taken clown the sid e of t his shaft are as fo llows: 

Feet 
0- 18... . . . .. . ........ .... . 

1 8-~0. . . .. ... .. . . . . 
30--1'? . . .... . . . .. . . 
42- 55 .... 

(cl) Little Gwynn Zon e 

Zn % 
](j.,~7 

26·25 
4 ·fi5 
,5 ·60 

Pb % 
43·29 
20·6.5 
(i·90 
0· 0l 

The Gw>·nn ore occurrence consists of h·o separate zones-the Big 
G"·>·nn and the Litt le Gwynn abou t 175 feet apart. It is quite possible 
t hat exploration bel\Yecn them \\·ill show that there is a continuous ore
body belO\Y t he ngetation-conred boulder clay obscuring the dolomite 
beneath. 

The Li t tle Gwynn is entirely depressed ; the edges ra ther more than 
the centre where th ere is a mass of shaken ore-bearing dolomite largely 
shrouded by coarse ore and dolomite detritus which passes outwards into 
fin er material containing numerous ore fragments. This finer material at 
the edge of the depression is very rusty. The dimensions of t he zone are 
approxim ately 135 feet by 90 feet. A ch:umel section down the wall of a 
test pit sunk to a depth of 151 feet in the middle of t he cleposi t showed 
30 · 78 per cent Zn and 20 · l 0 per cent Pb. 

(e) Big Gwynn Zone 

The Big Gwynn is demarcated on every side, except t he south, by 
sink-holes. The main one of th ese, which almost co mpl etely surrounds t he 
deposit, is wide but irregular and shows numerous outcrops of dolomite 
containing ore, together wit h fragments shed therefrom, and on the extreme 
western and eastern edges barren dolomite. The centre of the zone is 
covered b)' glac ial mater ial. Th e dimensions of the zone as at present 
delineated ::i re 250 feet by 220 feet. 

The zone a t the inner edges of the sink-boles shows a number of natural 
exposures of beds of very rich ore, interstrat ifiecl with material of lower 
grade. A cli ff face on one of the ri cher outcrops ha. been deepened by a 
test pit to 61· feet, over which 1Yidth a channel sample contained Zn 26 · 09 
per cent and Pb 40 · 62 per cent. 

Several test pits have been sunk through the boulder clay coYering t he 
middle of t he zo ne, to t he ore beneath, and a shaft, D. 4, at the centre of 
the main clepres!'ion, has been extended to a depth of 51 feet. The upper 
part of the material penetrated is a gossan showing irregular veins of 
limoni te, large ,chunk ~ of galena. nncl !'Orne smit.hsoni te . A channel sample 
of the rn:iterial penetrated in the 51 feet over the \Yiclths indicated is as 
follows: 

Feet 
D-4 0- 19 .. ......... . . 

19- 28 ... . . .. .. . . .. . 
28--10 .. ..... . ... . ... . ... . .. . 
40- 5 l. 

Zn 3 
·1 ·81 

25·55 
2 ·8 
9·95 

Pb % 
12·87 
8·45 
~ ii 
2. 7f} 
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EXTENSION OF THE ORE ZO:\'ES 

As previously indicated, there is no reason to suppose that the deposits 
will not extend dO\rnwarcl to the point "·here the porous dolomites arc 
replaced by shaly limestones. As regards possible lateral extension it is 
natural to conclude that any deprcssional areas formed previous to the 
glacial period would have been filled by debri s originating thcrcfrom. It, 
t herefore, seems probable that other zones t han those now shown "·i ll occur 
beneath the glacial deposits along the two indefinite ridgcs-(a) Gwynn
Melvillc, (b) Colcoughly-Iltyd-Gordon-whcre structural conditions appar
ently similar to t hose occurring at the known deposits exist and elsewhere 
beneath the almost all pervading sand and gravel. Th e known deposits 
are of high grade in both lead and zinc, and appear to contain large quan 
tities of ore. 

ORJGIK OF THE DEPOSITS 

The deposits are thought to be the result of t he progressive concen 
tration of lead, zinc, an l iron ulphiclcs in t he joints, bedding planes, and 
caYities of the shattered Presqu'lle formation, by meteoric "·atcrs, which 
derived their metallic content from the dissolution of the same minerals, 
originally more widely di sseminated through parts of t he Prcsqu'llc forma
tion now rcrnoYecl by erosion or from some simila r ! ~- eroded superior forma
t ion. Th e oxidation and dissolution of the original sulphides at and near 
t he present surface, which occurred subsequent to the first period of con
centration, produced in places leached outcrops, or (depending on structure 
or chemical content) further enrichments, with oxidation products and 
secondary or tertiary sulphides. As the ore now visible is everywhere more 
or less shattered, decomposed, or oxidized, it is believed to be possible that 
originally concentrated material has as yet not been reached in any of 
the various prospecting shafts. 
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Figure 33. Index map of Yukon sho"·ing loca tion of lead occ uncnccs. 1, Maro district; 
2, Upper llcavcr River are:t; 3, D awson distri ct; 4, Sixtymile di strict; 5, \Vindy Arm 
distri ct; 6, "Wh ea ton district. 
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CHAPTER V 

OCCURRENCES IN WESTERN CANADA 

YUK ON 

By TV. E. Cockfield 

Si lver-lead-zinc deposits occur in Yukon in Mayo, Twclvcmile, Sixty
rnile, Windy Arm, and \Vh eaton dist ri ct::: . D cpos1its arc alrn repo rted to occur 
on Rude creek in Klotassin district, on Boswell river, in Big Salmon district, 
and on Fftccnrnilc creek , 25 miles below Dm,·son, but ronccrning these 
reported discoveries there is little accurate information avai !able. The 
deposits of Mayo clistrict and of ·windy Arm have been the only producers 
to the present and of late years the entire production has come from the 
Mayo camp. On account of transportation and mining costs only high
grade deposits have been work ed in the territory. 

( 1) Mayo District 

R eferences 
Cairncs, D . D.: Gcol. Sun·., Canada, Sum. Rcpt. 1915, pp. 27-29 . 
Cockfield, 11· . E . : Gcol. Surv., Ca1rnda, Sum. R cpts. : 1918, pt. B, pp . 4-7; 1919, pt. B, 

pp. 4-6; 1920, pt. A, pp . 1-6 ; 1921, pt. A, pp . 1-7; 1923, pt. A, pp. 1-29 ; 1924, pt. A, 
pp. 1-18; 1925, pt. A, pp. 1-14. 

LOCATION AND ACCESS 

),fayo district forms a part of the watershed of upper tcwart river, 
lying to the east of the mouth of Mc(~u c::;ten river. Stmrnrt river is a 
t ribu tary to Yukon riYcr entering 70 miles above D mYson. The town of 
M ayo, situated 180 miles above the confluence of the t"·o rivers , acts as a 
ba c for the district. Entry to the district is afforded in summer by the 
\'iThite Pas and Yukon route, which maintains a regular train and r iver
boat service connecting at Skagway, Alaska, with steamship lines from 
Van couver and Seattle. I n ·winter the only means of entry is a stage 
service from \Y hitehor~e, the north ern rail\rny terminus. 

III STORY 

Silver-lead-zinc depo its \\·ere first cli:::covcred in i\Iayo district about 
tbe year 1906 \\·hen the deposit known as the Silnr King mine was located 
on Galena creek. Th e first real development work done on this property 
was in 1912 or 1913 by t\YO lessees. They shipped 59 tons of ore to the 
smelter at Trail, which returned $269 in go ld, silver, and lead. In 1914 this 
property changed hands and mining was then continuously carried on until 
1917 when the single ore-shoot developed on the property \Yas exhausted, 
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and the mine wa s closed dO\rn. Prospecting for lode deposits, howeYcr , had 
been stimul ated by the success of this property and from 1915 to 1918 
deposits were discoYerecl on R ambler hill , Lookout mountain, and mount 
Cameron . The depo;:: i t on L ookout mountain was worked by local capital 
for several years and small shipments \YCre made, but failmc to find ores 
of shipping grade caused the closing dO\rn of the property . In 1919 t he 
deposits of K eno hill were di scovered by Louis Beauvet, and almost imme
diately Yukon Gold Company took options on t he original group of claim:=;. 
This led to a :::tampcclc to the cli ~trict and to the staki ng of upwards of 
a t housa nd claims. Prospectors spread ou t oYe r t he country and in the 
fe\Y years fo llowing, argentifc rous galena was discovered on some of the 
surrounding hill s and a lso to t he northcast in t he Yallcy of BeaYer river. 
Periodically fr e;:;.h finds arc reported, and it seems certain that others will 
be made from t ime to time. 

In 1920 a subsi di ary co mpa n>·, E:cno Hi ll, Limi ted , w:t s formed to take 
over t he holdings of Yukon Gold Company, and the claims were pro pccted 
and put into shape for shipping high-grade ore. The first shipments \1·cre 
made during tile 11·inter of 1920 11·hen abo ut 2,000 tons of ore was hauled 
to M ayo to nwait the opening of navigation in the spring. In 1921 Tread
well Yukon Company, Limited , entered the fi eld, acquiring some promising 
claims on th e ,,·cs tcrn slope of K eno hill , adj oining some cla ims taken up 
by E:cno Hill , Limited, in addition to its origina l group. This group was 
prospected during the following two years ; E:cno Hi ll, Limi ted, howe,·er, 
confin ing rno;::t of its attention to t he original group. Shipments of ore 
were maclc in 1922, 1923, and 1924 ; but in 1924 E:cno Hill, Limited, 
defi ni tely abandoned t he fi eld , leasing the claims of t he original group to 
some ind iYidua lR, a nd th e Sadie cl:t im to the Trcac!lrcll Yukon Company. 
In 1924 T renchYcll Yukon Company, Limi ted, belicwcl that their property 
was su ffic iently clcvclopccl to justify the erection of a small mill, and a 
mill of 100 ton;; capacit>· clail>· \YaS erected and commenced operating early 
in 1925. IncliYiclu a l miners also sh ipped con sicl crnbl c ore during th is period 
of developm ent, prncticnlly :t ll shipments coming from K eno hill until 
1925-1926 " ·hen Galena hill began shipping. 

In l 923 ft oat was cli scoYc rccl on Ga lena hill , which lies across t he 
valley of C hristal creek from K eno hill and is in reality an extension of 
the K eno Hill camp. Prospecting which fo llowed resulted in the cli scoYcry 
of certain ore-bodies of importance and shipments were made from there 
in 1925 and l 926. 

In 1925 option s \Yere taken on some of t he clnims on ::\IcK ay hill in 
the B eaver River area by the Consolidated Mining and Smelting Company 
and prospecting work \YU S carried out there in 1926. 

Mini ng in l\Iayo distri ct is carried on under peculiar conditions. Ship
ments of ore for the most part cnn be made only during the winter when 
the state of the roads permits of hauling heavy loads. The charge for 
freighting varies greatly wit h the distance and state of the roads. Tread
well Yukon Company, Limited, uses caterpi llar tractors fo r haulage, and 
were successful in cutting the freighting costs by over 50 per cent by this 
met hod. Ore haul ed in the win te r is stacked at Mayo to await shipment 
by river boat in t he spring. It is t hus, at times, over a year from the 
t ime ore is mined un til it reaches the smelters on the P acific coast. 
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GENERAL GEOLOGY 

The greater part of l\Iayo dist ri ct is underlain by .-chists and gneisses 
which arc thought to be of Precambrian age. The schists a rc in truded by 
dykes, 13i lls, and laccoli ths of grccnstone, by stocks of granite, and by th in 
dykes and sill s of grani te porphyry and quartz porphyry. The age of t hc:=:e 
intrusins has not been sati:-factori ly determined, but the grccnstones arc 
thought to be of about D evonian age, and the acid intrusins to be Meso
zoic or possibly in part of T ertiary age. 

The schist series consists of quartzite, quartz-mica schist, graphite 
schist, sericitc schist, and chlorite schist. Of t his grou p the quartzite, 
quartz-mica schi:-t, and graphite schist are believed to belong to the N asina 
series as described by McConnell in his report on Klondike region. In 
the type section ,; t hc:-c rocks consist of alternating bands of "-bite and blue, 
t hinly laminated quartzites, t hat pac:s gradually into dark grey quartz-mica 
schists and fina lly into black graphite schists. In Mayo distri ct, however , 
the quartzite::: a rc as a rule more bl ock>· and homogcncou;: than in K londi ke 
region. This series represents a great thickness of siliceous and a rgi llaccous 
sediments \\·hich haYe been metamorphosed into C\Uartzitcs, quartz-mica 
schists, and graphite schi"ts. Th e scricite and chlorite schists arc present 
only in minor a moun ts, and a rc belieYed to represent a 1 tercel Yolcanics of 
ac id and intermediate composit ion. 

Th e greenstoncs occur as dykes, si lls, and laccoliths throughout the 
a rea. They arc in many cases sheared and a ltered, and no\\· consist of 
secondary minera ls to such an extent t hat it is difficul t to determine their 
origin al composition. 

The granite stocks arc composed of a grey biotitc granite and occur 
arranged a long a line stretching from Lansing mountains cast of Stewart 
rin r to Potato hills near the Yalley of t he Klondike. Three uch stocks 
occur. Th e central of t hese occurs north of Mayo lake, abou t 8 mi les to 
the cast of K eno hill. These arc believed to be cupolas of a batholith 
extending u ndcr much of the distri ct. 

Th e quartz and gra nite porphyries occur as dykes and thin sills. 
They a rc light co lou red to ,,·b ite rocks of ma"siYc appearance showing cry
stals of quartz and feld. par. An important feature of these rocks is t hat 
t hey contain particles of the minerals of the ore-bodies such as pyrite, 
galena, and occasionally tctrahedrite. These a rc common along join t
plancs, but also occur in the body of the rock . 

KEXO HILT, 

K eno hill is 42 miles by boat from l\Iayo, and has been the important 
producer of M a»o distri ct. Commencing ·with a shipment of 2,100 tons in 
1921 , the camp ha shipped 23 ,300 tons of ore and concentrates, the maxi
mum shipm ent being in 1923 when a production of about 8,000 to ns was 
atta ined. 

The ore deposits of K eno hill are practically all fi:-surc veins, t h::it is 
they represent Yein material deposited in fault fiss ures. Th e faul ts wh ich 
gayc ri se to these Ycin s arc all of the normal type and this app lies al;;;o to 
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po;;t-mincral faults. ::\o rcnrsc or thrust fa ults lrnYe been recognized . As 
a general rule t he displacements a long the fau lt" a rc small ; the maximum 
horizonta l displacement noted being about 500 feel . 

The Ycin::; may be diYidccl into bYo classes, which have been termed 
longitudinal and trans,·crsc, depend ing on whether they follow the trend of 
the strata or cut across them . These hrn fault systems represent two 
stages of minera li zation, the longitudinal fau lts being the earlier. In general 
t hese strike north 30 to 40 degrees cast magnetic and the transvcr:::c fa ul ts 
make angles of 70 to 80 degrees "·ith them. There is, hmYe,·er, consider
able ,·a ria tion in di rection of the faulb in different p art~ of the a rea, and 
mineralization rather than direction is the critcron to determine to which 
class a Yein belongs. 

T he "tratn in the area lrnH a gene rn l ea::t-11·e:::t trend, but near the 
hillock knO\rn as ::\Ionurncnt hill, the beds bend "lrnrply to the south, and 
continue to the rnuthwa rcl acro~s Light ning creek, \\·here they gradually 
resume their former di rection. It is bel icnd that t he trans, ·crsc fau lting 
is directly attributable to t his flexure, 01Ying t o t he bending of resistant 
beds such a. quartzite and grcenstone. Th e origin of the longitudinal fa ul ts 
has not been satisfactorily solved; t hey may, however, be due to stresses 
de,·clopcd at t he t ime of intrusion of the granite mass referred to before. 

The earli er minera lizat ion con ~ i sts of quartz, arscnopyritc, and pyrite. 
Afte r being fil led, the longitudin al fi ~surcs remained planes of \Yeakncss 
affected by subsequent mo,·cmcnts. ·when the transverse fissu res were 
mineralized, t hey probably acted as the main circulation channels for the 
ore-bearing solutions and considerable amounts of the ore minerals \\"ere 
deposited in them. The ch ief minerals of the second stage arc siclerite, 
freibergitc, galena , and sph alcri te. 

Other minerals less common arc native silver , argcntite, covclli te, chal
copyrite, pyrargyritc (ruby sih·cr) , polybas ite, jamewni tc, limonitc, man
ganite, ca lcite, cermsitc, malach ite, azuritc, and barite . 

Location of Ore-shoots. It commonly happens that \\·here a trans,·crsc 
Yein intersects a longitudina l Ycin and passes upward from hard rock , such 
as grccnstonc or quartz ite, to schist, th e vein below the schist is an extremely 
favourable location for t he formation of ore-shoots. This is probably clue 
to the fact that the fi ssure through th e harder rock renmin ed relatively open, 
\Yhereas in the sc hi st the fi ssure 11·as more or less sc1aled b~r a clayey, imper
vious gouge, forming a dam 1Yhich forced deposit ion belo\\· it. It cannot, 
however, be affirmed t hat the sch ist is a lways barren of ore, for ore-bodies 
arc known to occur in it, bu t the rul e ginn will be found to apply in the 
majority of cases to t he t ransYerse veins. In t he longitud inal veins the 
causes of the localiz ation of ore-shoots are not so well understood, but in 
many cases the occurrence of black schist along either wa ll of the fau lt is 
accompanied by ore. 

Genesis. By far t he greate r number of Yeins on I\:cno hill represent a 
simple fi lling of fau lt fi ssures. Replacemen t of \Yall-rock operated only to 
a slight extent except in th e case of the Sadie-Treadwell vein. Th e ore 
minerals arc in most cases fastened to the polished wall of the fau lt fi ssures, 
but do not proj ect into t hem. In certain cases there is evidence of the 
solution of the "·all-rock . This is sho1rn in N o. 9 vein of K eno H ill, 
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Limi ted, \Yhere large, dru~y cavities lined \Yith crystals of siderite and 
galen:i occur in the foot-\Yall. R eplacement of wall-rock occurs in the Sadie
Treachvell vein which presents many characters not exhibited in the other 
veins of the area. This vein, or rather mineral zone, fo llows an old line 
of weakness represented by quartz-arsenopyri te veins. It was probably 
reopened by a fault that branches and reunites, with cross faults between 
the main fractures. The country rock in the vicinity was bad ly shattered, 
the jointing emphasized, and the ore-bearing solutions penetrated each 
minute crack and crevice, widening it, and in places, replacing the country 
rock. In places the mineral zone is a network of tiny veinlets of siderite 
enclosing fragments of the country rock. As a ru le these fragments lie 
in their original position~, but in certain instances they were rotated. These 
veinlcts represent on a small sc:1lc what has taken place on a large scale. 
Vei ns of ore project in to the countr.'· rock , in many case at right angles 
to t he main trend of the ore zone . Examination of thin section shows that 
th e~c veins grew by replacement of the country rock. Fragments of quar tz
ite or residual mas~cs of granulated quartz and feldspar arc included in 
sideritc. In some cases, also, individual grains of quartz arc seen with 
sidcritc projecting in to them . It is consequ ently believed that t he Sadie
Treadwell ore zone represents a fault complex along which t.he deposit grew 
by widening of fissure as the minerals \YCrc ck po;:itcd, an d by replacement. 

The veins of Keno hill tra,·ersc schists, quartzite, and greenstone alike. 
The grcenstone must, therefore, have been sufficiently consolidated to 
permit of fractming at or before the time of mineralization. ::.Ioreove r, 
the greenstone bodies by reason of their small size \Yould be unlikely to 
hold solutions fo r long periods, particularly after the development of the 
fau lt:;. The acid dyke rocks carry small amounts of galena, pyrite, and 
tetrahcdri te. As these were not inj eeted until long after the greens tones 
were consolidated and even sheared, it is doubtful if the greenstones had 
anv effect on mineralization. 

The presence of small particles of the ore minerals in the acid dyke 
rocks suggests that these rocks may have been the source of the ore 
deposits. It is not thought, however, that these small bodies of acid 
in trus ives caused the cx tcn~ivc mincrnliz,ation of K eno hill, but rnther that 
bot h they and the mineralizing solutions had their origin in a larger body 
of magma . A la rge m a~~ of granite occurs to the en~t of K eno hill, and 
other masses occur in the distri ct. The age of these granites has not been 
determined, owing to the iack of sedimen tary rocks that "·otdcl serve as 
time-markers. They have usually been considered contemporaneous with 
the Coast Range intrusives which in Yukon are about Jurassic. 

Secondary Enrichment. There is little evidence to show that secondary 
enrichment played any important part in the formation of these deposits. 
On account of the frozen zone near the surface, an exceptional barrier to 
the processes of weathering exists. Consequently any secondary deposits 
\YCre formed prior to th is frozen zone-which dates from the Pleistocene
and \H'rc thus likely destroyed by glaciation. The rapid exhaustion of the 
rich ~hipping ore of No. 9 vein, Keno Hill , Limited. might at first sight seem 
to imply secondary enrichment. However, the location of the ore-shoot 
is controlled by a bed of schist near the present surface, which acted as a 
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dam to the mineralizing solutions, and the maximum load was dcpo itcd in 
the vein near the location of the darn. Continuing dO\Ymrnrd is a body of 
disseminated ore. The drop in values is clue largely to the inclusion of 
crushed country rock and ganguc minera ls in the Ycin, bo th of which occur 
sparingly in the upper workings. Assays of clean ga lcna from the lower 
\vorkings show nearly as high a silver content as in the upper workings. 
In the second place, post-mineral fra ctures, though rare, do occur in this 
Yein, but there is no evidence of circulation along these channels which 
must have been good conduits for dowm,·arcl-moving waters, and no evi
dence of enrichment in their vicinity. 

In the Tread \Yell -Yukon vein, the controlling factor of deposition han 
no t yet been recognized. Consequently the rel ationsh ip of this deposit to 
the present surface is no t so \\·ell understood. It has suffered intense post
mineral faulting, both longitudinal and transnrsc to the ore-body, which 
is cut up into a series of fault blocks. These faults would sen-e as excellent 
channels for the do,rnward circulating waters, and along them one would 
expect to find evidence of seconda ry deposition if any took place, but there 
is no sign of any. 

The main minerals of the deposits arc considered to be usually primary. 
Native silver, pyrnrgyritc, covellite, and polybasitc haYe been found, and 
these arc all dccmecl secondary. All these minerals, however, arc present 
in such small quantities that prolonged search is necessary to secure speci
mens. The geological evidence and the mineralogical composition of the 
main ore-bodies, therefo re, both point to a primary origin. 

The ore deposits arc bclicYcd to have been formed at moderate depths 
by hot, ascending solutions; the mineralizing solutions are considered to 
have had their origin in the magma that gave ri se to the acid dykes and 
sills; and it is thought that changes in the ores with depth depend upon 
changes in primary deposition. 

Silver Values. In large shipments of ore the silver has proved to be 
remarkably uniformly distributed through galena \Yhen free from gangue. 
The shipments made up to 1923 averaged very close to 200 ounces of silver 
to the ton, and this may be taken as the average of the galena on the hill. 
\Vhcrc much freibcrgitc is present, this content is in creased greatly. 

D escription of Prope rties 

As up\rnrcl of a thousand claims h:wc been staked on Keno hill, only 
those properties that have shown promise arc described. The descriptions 
are complete up to the year 1923 on ly . In some cases data which arc 
considered reliable have been added. 

J\.eno Hill, Limited 

Keno Hill, Limited, was organized in 1920 to work certain claims then 
held by Yukon Gold Company, Limited . The original group consisted of 
several claims: Roulette, or Discovery claim, K eno Scotty, Solo No. 2, 
Pinochlc, \Volverine, and Rico, and a number of fraction s. These claims 
are staked across the top of the ridge, and extend into the basin of Faro 
gulch on the north, and Charity gulch on the south . Frame buildings were 
erected near the summi t of the hill , and a power line 4 miles long, connected 
the property \Yith a 100 K.\V. stea m po\\"er plant on Duncan creek. 
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Th e principa l Ycins of the origina l group arc t welve in number . Th ese 
consist of t\rn longitudina l nins, N os. 1 and 6, and ten transYerse veins 
cutting across bct\recn these t \rn. ~umbers were assigned to t he veins in 
order of t heir di scovery, and it seems probable t ha t ce rtain numbers were 
assigned to different parts of t he same veins. Thus No . 9 and No. 2 are 
p roba bly t he same YCi n, but \York which 1·;oulcl prove this \ms never carried 
out. K o. 9 \\·as t he principal produ cing Yein, a lthough N os. 1, 3, 4, 5, and 
12 ha ve each contributed a small t onnage. There are adits on each of 
these productin veins. On vein No. 3 a shaft has been sunk to a depth 
of 150 feet, wi th lcYels at 30, 75, and 150 feet . The fi rs t lenl is 140 feet 
Jong, and reaches t he surface on t he steep slope of F a ro gu lch and forms 
an adit . Th e second lcnl is 180 feet long and is also connected wit h t he 
fi rst by a winzc, with an intermediate lcn l. This winzc also connects t he 
second and t hird ]c,·cls. Five small ore-shoots were encountered in t hese 
11·orking~ . T·hc onl.1· one of any size extended from the surface to slightly 
bclmv t he first JcycJ. It \Yas 40 fee t long and pi tched to the south, fo llo1Ying 
the zone \1·h ere t he fa ult fi ssure has ;:;chist on bot h walls, i.e. , th e ore-shoo t 
is formed in quar tz ite below a schist capping. Other small ore-shoots 
occurred near the cntranrc of t he ad it, and near t he junction of t he sha ft 
and t he second lcYcl. The ba lance of t he ore found in t hese workings 
consisted of small stringe rs. 

Vein No. 9 produced 8,000 t ons of high-grade shipping ore up to t he 
t ime it \ms closed d01n1 by K eno Hill , Limi ted, and small shipments have 
been m:idc ~in cc t hat tim e b.1· l essee~ operating the prope rt:;. Th e ore-shooto: 
of this vein arc composed of clean sulphides, chiefly galena in the upper 
200 feet, following the top of the quartzite. \Yith t he exception of small 
stringers practically no shipping ore was disconred belo\\· t he second level, 
although t he workings were carried to a dep th of over 400 feet. The masses 
of clean ga lena in t he upper workings averaged 200 ounces of silver to the 
t on and could be shipped directly from t he mine. In the lower workings 
t here is an abundance of dissemina ted galena, which requires milling before 
shipment . In t he upper \\·orkings zinc aYeraged 0 · 5 per cent, and in t he 
lower \YOrkings 7 to 8 per cent. Th e extent of t he workings has not yet 
fully proved th at t here arc no ot her ore-shoots in this vein , as t he vein if 
pcr5i5tcnt mmt in tcr5ect a seco nd longitudin al vein, N o. 6, \\" here t he 
chances fo r fur ther shoots of ore would be increased. 

Vein No. 1 has three adi ts, 230, 140, ::i. nd 150 feet long. These arc 
approximately 60 feet apa rt on t he dip of t he vein, and arc connected by 
winzes. They tapped an ore-shoot 60 feet long and 14 inchc::; thick in 
the upper workings, \Yhich, howeYer , pinched out below. As t his Yein is one 
of t he main fractures on t he hill , having been traced across the original 
group and also found on t he l\Iaple Leaf claim of the Shamrock group, it 
is possible t hat other ore- ;;; hoots will be fo und a long it. V cin No. 6, t he 
second longitudi na l n in cro5sing the property, is mineralized \Yi th qu ar tz, 
pyrite, arscnopyritc, and jamesonitc. The " ·orkings on it consist of several 
open-cuts . This vein carri es small va lues in gold. 

Vein No. 2 is probably t he con ti nuation of No . 9. A prospect shaft 
was sunk on it in 1920, bu t no further \\·ork \\·as done. In ,-cins Nos. 4, 5, 
and 12 small ore-shoots \YCre encoun tered, bu t t he la rgest ore-body in any 
of the veins, No . 9 excep ted, proved to be lc~s than 200 tons. 
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As a rul e the Ycins on the original group had little gangue material. 
The ore where found was rcasonabh· clean. :More siclcritc was encountered 
on veins in grccnstonc, i.e., Nos. 2; 4, 5, than in the others. :Most of the 
development "·ork on the origi nal group was done on veins of the transverse 
type. These lrnYc proved disappointing as the ore-shoots have proved to 
be small. 

In 1923 Keno Hill, Limited, uspcndcd operations on the original group, 
in order to prosecute \\·ork on the Sadie-Friendship group on the western 
slope of the hill. As this deposit did not proYc up to expectations, the 
company abandoned the field in 1924-, leasing its properties. 

Sadie-Friend ship Groilp 

Thi group of claims 1nts "takccl in 1920 and acquired by Yukon Gold 
Company under option in 1921. It consists of the Sadie and Friendship 
claims on the 1Ycstern slope of Keno hill. Little work was done until the 
winter of l 922-23, when a camp was erected. Three prospect shafts were 
put down 35, 20, and 75 feet deep following the dip of the vein. From a 
short level close to the surface, 360 tons of ore was extracted. The power 
plant on the property \\·as not adequate to cope with the flow of water, 
ho\Ycvcr, and the \\·orkings were allowed to fill, until electric power, made 
free by the closing of the workings on the top of the hill, \Yas available. 
In the " ·inter of 1923-24, ho1Yever, a shaft \Yas sunk to a depth of about 
180 feet, and prospecting of the property was undertaken. As the results 
were not satisfactory, the property wa closed dmrn, and later the Sadie 
claim \\·as leased to Treadwell-Yukon Company, Limited, who owned the 
adjacent claims, the option on the Friendship cla im being allowed to lapse. 
It is reported that since that time, Treadwell-Yukon Company has devel
oped t he Sadie claim by driving a tunnel from its own property, and has 
located ore-bodies of substantial size. 

Amongst the claims prospected by Keno Hill , Limited, was the Lucky 
Queen, 01rned b>· H. l\lorri;;;on. It is situated on Gambler gulch on <the 
northern slope of the hill. The workings consist of two short adits and a 
·winze 40 feet deep, but these \1·crc inaccessible at the time of examination 
of the property, owing to cavino-. Information concerning the property 
"·as furnished by A. K. Schcllingcr, engineer in charge for Keno Hill, 
Limited. 

The Ycin was about 2 feet \Yiclc, and consisted of crushed country rock, 
cemented 11·ith quartz carrying frcibcrgite. The frcibcrgitc occurs as 
stringers in the quartz, possibly 5 or 6 feet long and 1 or 2 inches in thick
ness. These stringers also pcnctrntc the wall-rock. N car the \\·inze is a 
cross fi ssure carrying galena. During l 922-23 the company took out 20 
tons of ore aYeraging 200 ounces o[ silver to the ton. Included in this 
sh ipment \rerc sc,·en sacks of selected ore anraging 700 ounces of silver 
to the ton. 

Treadwell-Yukon Company, Limited 

Thi s company in 1921 acquired a number of claims on the western 
slope of the hill, adjoining the Sadie-Friendship group. The chief holdings 
include the Blucstonc, Ladue Lotu s, M ary, Lansing, Bluebell, Poca Plata, 
Tunnel, TraYicc , and Sih·cr Bell rlai 1m, and a number of fractions. The 
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company is also working the Sadie claim of Keno Hill, Limited, under 
lease, and has an option on the Caribou claim on the top of Keno hill. 

The workings are situated chiefly on the Ladue and Bluestonc claims. 
Three shafts were sunk, Nos. 1 and 2 on the Ladue claim, and No. 3 on 
the Bluestone claim. The latter was a prospect shaft and was abandoned. 
Shafts 1 and 2 arc approximately 400 feet apart, and levels were driven 
between the two at 50, 90, and 160 feet, and the 300-foot level was driven 
both north and south from No. 1 shaft. A drainage tunnel 3,000 feet 
long was driven to tap the vein at a depth of .500 feet, and the workings 
driven from this have been connected up with the upper workings through 
the shafts. The 200-foot level has been extended soutlrn·cst to connect with 
the 11·orkings of the Sadie claim. This level, which crosses the Blucstone 
and part of the Sadie claim, is reported to have tapped important ore-bodies. 

The 400-foot level driven since the completion of the drainage tunnel 
showed important shoots of ore near No. 1 and No. 2 shafts. 

The 600-foot level has been driven 900 feet northeast from the drainage 
tunnel and has disclosed a body of siderite mostly too low in silver to be 
considered ore. 

The ore is deposited along a shear zone, consisting of a fault that 
branches and re-unites, with cross faults at varying angles between these 
two. This fau lting shattered the country rock and possibly also emphasized 
the jointing. The ore-bearing solutions filled the fi ssures and also pene
trated the country rock along all available openings, so that in places the 
country rock is cut by a reticulating series of veinlets of siderite. The 
growth of the ore-bodies along the openings is in part due to the replace
ment of the country rock. The ore minerals are irregularly distributed, 
and consist of siderite, with galena, zinc blende, and freibergite. The ore 
is valuable chiefly for its silver content, and contains a.bout equal amounts 
of lead and zinc. In many places the ore minerals are sufficiently concen
trated to permit of hand-sorting, but most of the ore requires milling before 
shipping. 

There are t11·0 main ore-shoots, one located near No. 1 shaft and 
known as No. 1 ore-body; and the other near No. 2 shaft known as No. 2 
ore-body. The best ore found to elate occurred on the 400-foot level, where 
No. 1 ore-body had an average assay value of 72 ounces in silver to the 
ton, 7 per cent lead, and 11 per cent zinc; and No. 2 ore-body 62·4 ounces 
of si lver to the ton, 4 · 2 per cent lead, and 2 · 6 per cent zinc. 

The vein is cut into a series of fault blocks by post-mineral faults. 
Many of these have a throw of only a few inches to a few feet, but the dis
placement along some of the more important faul ts is considerable. 

A mill has been erected on the property, which has a capacity of about 
100 tons daily. The mine is fully equipped with machinery. Power is 
furni shed by a diesel engine driving an electric generator and a 75 K.W. 
steam-driven generator, a 165 H.P. diesel engine driving a compressor, and 
a 15 H.P. gasoline-driven hoist. The camp is equipped with buildings, and 
the haulage is looked after by four 10-ton caterpillar tractors. 

This company has produced 93,629 tons of ore and shipped 8,021 tons 
of crude ore and 4,021 tons of concentrates since 1923. The contents of this 
ore are given as 4,027,839 ounces of silver and 9,318,585 pounds of iead. 
Production at the present rate seems assured for a number of years . 
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The Caribou claim, also under option to this company, is situated 
towards the eastern end of K eno hill. It was prospected by K eno Hill, 
Limited, in 1920 and 1921 , but was allowed to revert to its original owners. 
On the summi t of the hill was a vein about 5 feet wide striking north 45 
degrees east and dipping 72 degrees to t he southeast. The mineralization 
consisted of 4 to 5 inches of galena in a gangue of quartz, carbonates, and 
oxides. T he outcrop "·as traced along the northern face of Caribou hill, 
where a con~idcrable boch· of ore \ms found below the intersection of this 
vein "·ith a flat-dipping fault. A tunnel was started here by K eno Hill, 
Limited, but \ms abandoned. No further data with respect to this property 
arc avai lable. 

L ake Gro1tp 

T he Lake group consists of three claims, Lake Nos. 1, 2, and 3, stak ed 
in an easterly direction from the northeast corner of Treadwell-Yukon 
Company's holdings. Th ese claims arc owned by A. Hollenbeck , D. Cun
ningham, and R. Stewart. 

D evelopment is practically all confined to Lake No. 1 and consists of 
a shaft and a series of ditrhc~, u:oed for ground- slu icing, and a number of 
open-cuts. Float has been fou nd at a number of points, but the main work 
has been confined to two veins, occurring close to the southern boundary 
of t he property. The southern vein outcrops 100 feet from the boundary 
of the property, and strikes north 27 degrees cast astronomic, and clips 35 
degrees to the southcast. It is 5 feet wide, and is "·ell mineralized with 
, idcrite, quartz, galena, chalcopyritc and freibergitc, pyr ite, and zinc 
blcndc. A shaft had been su nk 15 feet in 1923, but work was suspended 
on account of the flow of water. T o the west of the shaft the vein is cut 
by a southeasterly-dipping fault of small displacement. 

Th e second showing lies 150 feet to the north of the shaft and consists 
of a shear zone in schist, nearly parallel to the vein at the shaft. A hort 
open-cut has been driven along the Ycin, which exhibits mineralization 
similar to that of the. southern vein. 

Onek Mining Company, Limited 

The Onek Mining Company, Limited, was organized in 1922 to secure 
options on a number of claims on K eno bill. This company was under 
control of the Slate Creek Mining Company . A number of claims were 
secured and considerable prospecting done, but the chief work was done 
on a group of four claims, the Fisher, Lone Star, Galena F arm, and 
R ondo, situated on the sou them and western slope of the bill close to 
K eno Hill to"·nsite. Operations were discontinued in 1922, and eventu
ally the holdings of the company \Yore tak en over by the Reserve Mining 
Company. To further work has :been done by th is company, however, 
but the claims ban been leased to individuals who have tak en out impor
tant amounts of ore. 

A vein has been traced by means of open-cuts and underground 
workings across the Fisher, Lone Star, and part of the Galena Farm 
claims . On the Lone Star it is faulted about 100 feet to the north as 
shown by the line of open-cuts. T he unrlerground workings r.onsist, of a 
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vertical shaft 135 feet deep, and two lcveb at 50 and 100 feet, which arc 
30 am:l 7 feet long rcspccfo·cly. Th e vein gives cYiclcncc of co ntinui ty 
on the surface and there is no evidence of change in mineralization to the 
depth that the workings have been ca rri ed. The mineralization consists 
of siclcritc, galena, and lead carbonate . A fai rl y persistent streak of 
galena Yarying from 2 to 20 inches in thickness is exposed in the work
ings. The values, as shown by a number of assays, range around 80 ounces 
of silver to the ton. On the 50-foot level the galena averaged 80 ounces 
of :::i lvcr; on the 100-foot level assays across a face of 12 inches y ielded 
as high as 140 oun ces , and in the bottom of the shaft across a face of 8 
inches, the galena as~nycd as high as 165 oun ces. Th e Yalucs contained 
in the galena on this propcrt>· arc considerabl y 10\1-Cr tha n the average 
shipping ore from other properties . 

Gambler Grotl7J 

Th e Gambler group is si tuated in the basin at t he head of Faro 
gulch, and consists of four claims, the Gambler, L akcvic\1·, ::\fadgc, a nd 
Lost Chord , \Yhi,ch a rc owned by A. Lamb, A. R. T hompson, C. Scttlc
mier, and A. H. D ever. 

One of the main longitudinal YCins of the arcn cro::ses this property. 
It hn;:; been found nt intervals ncro~s Faro gulch, and probnbly extends 
much farther than it has been traced. Two adits haYe been driven in this 
vein on t he Gambler clnim . The upper is 50 feet above the lnwe;r, and 
81 feet to the south of it, and is 50 feet in length. An underhand stope 
18 feet long an d 12 feet deep is situated 18 feet from t he entrance . The 
10\YCr adit. is 40 feet in length. 

The Ycin, \1·hich Yarics in \Yidth from 4 to 6 feet, is mineralized \Yith 
quartz, ar,cnopyrite , galena, zinc blcnde, frcibcrgite , and siderite. Th e 
stopc yielded 53 ton' of ore about half of 11·hich a'~a>·eci 230 ounces of 
silYcr and 34 per cent lead, and t he remainder 135 ounces of sih·er and 46 
per cent lend . 

Silver B asin Claim 

Th is claim is O\rned bv R. R asm ussen and lies on the wc;:;tern slope 
of Silver B asin gu lch . Development consists of one short drift and a 
num ber of trenches nnd open-cut::: . Five nin~, numbered in Uic order of 
their discover>-, haYC been expo$ecl by t hc!'·e 1rnrking$. No. l vein is 
exposed in an open -cut that lies seYCral hundred feet from the \1·cstern 
boundary of the claim. Th e mineralization is typical , con isting of sidcr
i te, galena, and freibergitc. No. 2 Yein is exposed in a small open-cut 
to the nort h ca~t of the adit, nncl is nbo ut a foot ll"irlc. The min ernlization 
is mostly qu artz and ar;:enopyrite, bu t a small amount of galena occurs. 
Vein No . 3 j;: nn· ~irnilar to Ycin ~o . 1, ~o. 4 Yein is one of the most 
important sh owini~ on the property. It i!' exposed in a series of open-cuts 
near the eastern boundan· of the claim and has a \1·iclth of 4 feet. It has 
been traced over a huncl1:ecl feet, a nd also a11pears on the ncljoining clai m, 
Silver B nsi n No. 4 , own ed by M. ::\[ ichie. The mineralization shows 
quartz, galena, sideritc, and frcibergitc . 
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Y ei n X o. 5 lies 150 feet to the ea~t of No. 3 an cl is only partly 
exposed. It has apparently a "·idth of 8 feet and is mineralized with 
quartz, arscnopyritc, galena, freibergite , ~iclerite, baritc , and occasional 
flakes of natiYc silvel'. 

,Shamrock Group 

The Shamrock group, comisting of seYen claims and brn fractions, 
O\rnccl b:.· l\Ic::sr~. A. 8rickson , T . .}lcE:ay, L. Beau,·ct, ancl A. Kichol, 
is situated near the summi t of K eno hill, immediate!:.· to the west of the 
original group of K eno H ill, L imited. T ltc \YOrkings consist of an adit 
240 feet in length, \Yith three cros~cu t~, and th ree prospect shafts, from 
the bottom of one of which a drift ,,·a;;; nm. The~c ,,·orkings arc all on 
the Shamrock claim. On the R eno arc l\Yo open -cu ts, and one on the 
l\Iaplc Leaf. 

The aclit taps a nin 80 feet from t he ent rance, and follows it to the 
end of the 1\·ork ing~. Thie; ve in varies from 6 inches to 3 feet in thick
n c~s . Th e mineraliza tion con~ i sts of gale na ,,·ith lead carbonates. 

T11·0 prospects shafts abo,·c the aclit encou ntered brn parallel veins . 
A shipment of 60 tons ,,·a~ taken from the~c 1rnrkings. 

On the J\Iaplc Leaf claim an open-cut partly exposes ::t vein thought 
to be the continuation of K eno Hi ll, Limi ted, ='Jo. 1 vein. On the R eno 
claim two veins arc exposed in open-cuts . The exposures were poor, but 
the veins sho11·ecl hea1·:.· galena mineralization. 

Bidyer Group 

Th e Butyer group consids of hrn claims, the Stone and R ye, owned 
b:.· .}1. Butycr, 1Yho also mrns a half in terest in the intervening cla im. The 
principal 1rnrkings lie on the Stone cla im. Th e vein is expo eel in t hree 
open-cuts on t he northern slope of the hill , and an adit , 245 feet long, 
taps the Yein below. In t he aclit the Yein has a width of 12 feet and is 
mineralized wit h quartz , sicleri tc, freibcrgite, chalcopy ri tc, a nd a litt le 
galena. T he vein is consiclerabl? disturbed by post-mineral faul t ing. In 
t il e open -cuts nbo,·c, the vein ha' a \Yiclth of 12 feet and the filling is com 
posed of schist fragments cemented \Yith sidcritc, cnrry ing galena, zinc 
bl cndc, frcibcrgite, and chalcopyritc. 

A number of other claims have small f'hO\, ·rngs of ore, 1Yhich at the 
t ime of cxnmination were not opened up. Practi cally all the f' hiprncnts 
from K eno hill have come from the properties listed above, with the greater 
part of the production coming from t he properties held by the organized 
companies. The ore reserves kno\Yn to exist a re chiefly located on the 
claims of Treadwell Yukon Company, Limited. In most cases individu a l 
miners haYe not pushed development far ahead of the work necessary to 
extract the ore. T he exact tonnage available on the claims of Tread1Yell 
Yukon Company, Limited, is not knmrn , but it is believed that this 
company has ore in sight to cover operations for some years. 

GALEKA HILL 

Galena hill is situated across Christal rreek about 4 miles to the west 
of K eno hill. The distance of the properties from :\1ayo is about the same 
as t hose on K eno hill, namely about 42 miles by roacl . 
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Th e Sih·er King mine 'ms disconrcd on Galena hill in 1906 and "·as 
the first lode deposit of importance discovered in 1\Iayo district. It was 
mined from 1914-1916 and undoubtedly stimulated prospecting for this 
class of deposit in the distri ct . It was not, however, un til 1923, long after 
the discovery of K eno hill , that float was found on Galena hill "·hich led 
to the discovery of other deposits. 

Geology. In general the geology of the hill is similar to that of K eno 
bill , which has been described. The rocks con ist of schist, quartzite, green
stone, and rhyolitc. The sch ist-quarbl ite group has been diYided into th ree 
member , a lower schist group, a middle quartzite group, and an upper schist 
group. Th e clcayagc of the schist and grccnstonc closely parallels t he 
bedding of t he quartzite. In general the bedding and clcaYagc strike 
slight ly north of cast, except on the part of the hill to the cast of its 
summi t, where the direction is slightly south of east. The aYerage of the 
dip is about 30 degrees so utherly; the angle varies for the most part betvveen 
20 and 40 degree;;;, and is even as high as 75 degrees in the vicinity of some 
of the faults. All the consolidated rock formations are faul ted. 

Glacial deposits arc thick on t he lmnr part of the hill, and generally 
thin on the upper slopes and top of the hil l. The ice moved southwest and 
on the top of the hill scattered quartz ite boulders over the schist to the 
southwest. Most of t he bedrock is covered with rock float, talus, vegeta
tion, and glacial deposits, but t he character of the bedrock may in many 
places be judged by the character of t he float. Rock outcrops are scarce, 
except in the deep gulches. 

The mineral deposits arc fissure veins in which the ore occurs in the 
form of shoo ts. The veins fo llow fa ults which with few exceptions strike 
northcasterly and dip to the southcast at steep angles. The fa ults as a 
rule are not easily recognized. Fault planes are rarely exposed except in 
artificial excavations. \Vhere no t exposed their presence may be inferred 
where formations are offset along the strik e. The veins have been classi
fied on a mineralogical basis into four classes. There is no harp dividing 
line between the four classes, bu t tak en as a whole each group has certain 
fairly definite characteri stics. The ,·cins of group No. 1 may be called 
siderite-galena-frcibergite veins. 1\fangani fero us siderite is by far the most 
important ganguc mineral; galena and freibcrgite are the most. important 
ore minerals. The chief minerals formed by the weathering and oxidation 
of the ore and gangue minerals are cerussitc, limonitc, and manganese oxide, 
the last causing conspicuous blackening in the oxide zone. Quartz and 
pyrite are present as a rule, but only in small quantities. Chalcopyrite, 
azuritc, and malachite were found in only one deposit. Native silver is 
reported to have been found near the surface of one deposit. Silver values 
as a rule are high, gold values are absent or unimportant. 

A variety of deposits are included in group No. 2. The predominant 
gangue mineral is either quartz or ankeritc; calcite is present in a few 
places, and sidcrite is either subordinate or absent. Although the ankerite 
carries manganese, t he black oxide of the oxide zones, so conspicuous in 
the veins of group 1, is less conspicuous in most, though not all, of these 
deposits. Both galena and sphalerite were noted in all except one deposit; 
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pyrite is ahn1ys present, and is important in most cases ; limonite, cerussite , 
chalcopyrite, and malachite arc also present. Silver values are important 
in some of the deposits . 

The Silver E:ing deposit, mined in the earlier years of the camp, does 
no t resemble any of th e other deposits of the hill in that it contains an 
important amount of ruby sih·cr, and smaller amounts of marcasite and 
chert, and was a rich si lver lead deposit in a gangue mostly of quartz. 
Small values in gold were also present. 

The veins of group 3 may be called quartz-arsenopyrite veins. Quartz 
is the chief ganguc mineral, but ankeri te, cakitc, and a minor amount of 
white mica are present in some veins. Arsenopyrite is characteristic ; 
pyrite, galena, and sphalcri te are present in most cases; pyl'l'hoti te occurs 
in one case, and a speck of native gold was found in one deposit. Cerussite 
and lirnonitc a rc present as oxidation produ cts. The veins as a rule con
tain small values in both gold and silve r. Deposits of this type on Galena 
hill have no t yet shown promise of being of economic importance. 

Group 4 is rep resented by one unimportant qu ar tz -stibni tc deposit said 
to carry low siker values. 

The Yeins are fau lted by northwesterly trending faults. 
All the veins of group 1 occur in the quartzite, some of those of groups 

2 and 3 occur in the quartzite, and the others in the lower schist and 
intruded grccnstone. No veins are known to occur in the upper schist. 

The veins cut grccnstone and are probably closely related in age to the 
rhyolite. It is thought that both the material of the veins and the rhyolite 
had their origin in a granite mass which is believed to underlie most of 
the district. 

D escription of Properties 

The Silver King property is situated on Galena creek, west of Keno 
hill proper. It was a producer of importance from 1914 to 1916. It was 
discovered in 1906 by H. 'iV. Mc Whorter, and was afterwards a llowed to 
lapse. It was rcstaked in 1912 or 1913 by McWhorter, who leased it to 
J. Alverson and G. Hoffman. These lessees did the first real development 
on the property and proved it to be of importance. They shipped 59 tons 
of ore to Trail, the returns of which amounted to $269 a ton in gold, silver, 
and lead. In the spring of 1914 th e property " ·as acquired by T. P. Aitken 
and H. Munroe. During the winter of 1914-15 these owners shipped 1,180 
tons of ore to San Francisco. The smelter returns for this shipment included 
about $3 a ton in gold, and for about half the ore 280 ounces of silver to 
the ton and 39 per cent lead, and for the balance of the ore 260 ounces of 
silver and 23 per cent lead. Aitken and Munroe continued mining until 
1916 when an option on the property was secured by Manley and I ves 
who did some drilling on the property. 

The vein has a known length of 2,400 feet, strikes north 68 degrees 
east, and dips steeply to the southcast. The country rock on the foot-wall 
side is massive quartzite and on the hanging-wall side is schist and quartz
ite interbcddcd. The ore-shoot had a horizontal length of about 60 feet, 
and was mined t o a depth of 200 feet from the surface. This shoot pitched 
to the northeast along the vein. Th e sou thwest end \YaS 60 feet below the 
surface. The shoot averaged 3! feet wide, and had a maximum width of 
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7 feet. The mine rals pre:::ent "·ere chiefly galena and ru by silnr in a 
quartz gnnguc; ccrussitc, sphalcritc, iron sulphide , and siclcrite also 
occurred. In the bottom of the ore-shoot, iron sulphide and sphalcritc were 
the predominant minerals. An examin ation of the dump showed t he follow
ing minerals: pyrite, marcasitc, sphaleritc, galena, quartz, sidcrite, and 
minor amounts of chert, pyrargyritc, chalcopyritc, and manganese oxide. 

The Ycin continues soutl1\YCstcrly from the Siker King property 
through t\Yo claims, the 1\Iablc owned by \V. J. Tormey and the Adam 
owned by M. Evans. M aterial on the clumps of t he shafts sunk in the 
vein in cludes sidcritc, ankcritc, limonitc, quartz, galena, and pyrite; bo th 
the sidcrite and ankcritc are blackened by manganese oxide. No impo rtant 
ore-bodies have been found on these two claims. 

Northwcstcrly from the Si ln r King claim the vein has apparently not 
been found. On the \\"ebfoot claim , \l·h irh is owned by J. Ah·crson, and 
is the first claim northwcst of t he Silver King, some manganc:;;c oxide and 
a small amount of pyrite were found on the dump of a prospccL shaft; this 
shaft, however, lies to the north west of the prolongation of t he strike of the 
ni n. Th e northcn~t cxtcn:::ion of t he n in ha s been possibly ofbct to the 
south by a cross faul t which occurs higher up on Galena creek; th is con
clusion is supported by the fact that ruby silver float is reported to han 
been found to t he south of the strike of the vein in a ground-slui ce on t he 
Wcbfoot claim. 

Arctic and M astifJ Claims 

T hese claims arc at the present the most important on Galena hill. 
They arc situated high on the northwcstcrn slope of t he hill nea r the head 
of Star creek. The O\Yncrs arc C. Scttlemier, C. H . Bermingham, S. ::\I. 
Dorr, and A. Stoner. 

Th e cla im s were staked in 1921. In 1923 fl oat was found \vh ich led to 
t he disconry of t he ore-body. In 1924, 26 tons of ore \YaS shipped, in 
1925 about 350 tons of ore \YaS shipped, and in 1926 the shipments totalled 
1,500 tons. The ore is hand-sorted fo r shipment. T he mrncrs sta te that 
t he shipped material averages about 62 per cent lead, and 150 ounces of 
silver to the ton. 

A shaft bas been sunk to a depth of 46 feet, and a drift run for 100 
feet a long the vein. Th e floor of t he dri ft is 38 feet below the collar of 
the shaft. Other workings consist of a prospect shaft and about twcnty
five open-cuts. 

A small amoun t of ore " ·as found in sinking the main shaft, in the 
prospect shaft and in some of the open-cu ts, but t he main ore-body was 
opened up a long th e drift. The drift appears to be along the top of a 
tabul ar ore-shoot, t he limi ts of which are not yet known . Th e part mined 
out was at least 90 feet long, and averaged 5 feet in thicknes , but in some 
places \YaS 9 feet t hick. The hanging-wall of the ore-shoots cl ips at G7 
degree , the foot-wall is at a deeper angle. Th e strike is variable. 

The minerals a re galena, ccrussite, and frcibergitc in a ganguc of 
limonitc , manganese oxide, sidcritc, and a very mall amount of quartz an d 
pyrite. The most abundant primary minerals of the deposit a rc galena 
and sidcritc. The vein has probably been offset by a northwcst faul t. The 
part of the Yein described aboYe lies on the northcast side of the fault, 
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and appears to be offset to the southcast rclati,·e to the part on the soutb
"·e;:t ~ide of the fault. The latter part of the nin ha~ been cxpo~cd by 
the pro~pect ~haft and b:; open-cu ts. The material on the clumps indicates 
that the nin is mine ralized for a length of 300 feet from the fault with 
limonitc, manganese oxide, and a small amount of quartz and pyrite; a 
little galena and ccrussite "·ere also found. 

Rnby Fraction 

This property, a small fraction owned by E. Bjonnes, is :::ituatccl on 
the northcast side of the M astiff claim. A vein 1~ feet \\·ide, striking north 
55 degrees cast and dipping 67 degree to the rnuth cast, was prospected 
during the summer of 1925 by means of open-cuts. The country rock is 
mainly quartzite with rnmc mica and graph ite schist. Th e vein is mineral 
ized \Yith siclcrite, galena, a small amount of pyrite, and probably freibcr
gitc. Altera t ion products present arc limonitc, manganc:::e oxide, and cerus
site. The owner states that the galena carries from 250 to 385 ounces of 
sih·cr to t he ton, and the earthy ccrus:::itc carries as high as 700 ounces of 
silnr to the ton. 

Coral and TVigu·am Claims 

Thi~ property, part of a la rge bloC'k of C'lairn~ cmncd bY n. Fi:::hcr 
and Dr. W. E. Thompson, is situated at the head of Porcupine gulch on the 
nortbwcst slope of Ga lcna bill. The cla ims were staked in 1921, but no 
real prospecting work ,,·as done until 1924. Shipments amoun t to 7 or 8 
tons of ore, assaying 258 ounces of sih·er to the ton, and 61 per cent lead. 

The workings con:::ist of a few open-cuts and three shafts along the 
strike of the vein. Th e centre shaft is 26 feet deep, and from the bottom a 
short drift has been run northeast along the vein, and near the end of the 
drift a short crosscut \\·as driven southcast. No informo~ion is avaibble 
regarding the other shafts, as these lYerc filled "·ith water at the time of 
examination. 

Th e centre shaft, drift, and cro~;cut are in a shear zone str iking north 
53 degrees east and clipping 65 to 75 degrees southeast. The foot-wa ll is 
mica and graphite schist and the hanging-wall chiefly quartzite with some 
schist. Mineralization is irregular and occurs chiefly near the foot-wall 
of the shear zone. The primary minerals arc galena, associated with ~ 
considerable amount of frcibergitc, in a ganguc of sideritc nnd minor 
amounts of quartz and pyrite. Alteration products arc also present. 1t 
is reported that native silver occurred near the shaft. 

Elsa Claim 

This property, mrncd by C. Brcfalt and D. Tolmie, is sit uated low 
dmvn on the south side of Porcupine gulch. In the spring of 1925 a \'ein 
\YaS exposed by means of ground-slu icing and was further prospected by 
means of an open-cut. 

The couu.try rock is quartzite with some graphite schist. The minerali
zation occun. in a fault \Yhi ch strikes north 45 degrees cast and dips 70 
degrees to tl 1c nortlw ;cst. The walls are poorly defined in the open-cut, 
but the \'ein may br. 7 feet wide. Th e primary minera ls present arc gal en ~. 
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siderite, freibcrgite, and minor amounts of quartz, pyrite, and chalcopyritc; 
the usual oxidation products are present. The vein material occurs in part 
as the cement of a quartzite brcccia. The owners state that sample- of 
the galena assayed from 69 to 82 per cent lead and from 150 to 446 ounces 
of silver to the ton, and that a sample of the siderite and freibergite assayed 
1,450 ounces of si lver to the ton. The fau lt probably extends a consider
able distance northeast and southwest from this open-cut. 

Dragon Claim 

This property, o\\·ned by 0. Miller, is situated on the northern slope 
of the hill abou t a mile northcast of i ts highest point. A vein has been 
prospected along its trike for a distance of 500 feet by means of three 
shafts 20, 24, and 42 feet deep, and five open-cuts and two sluices. 

The vein, 1rhich is reported to be from 5 to 7 feet in width, strikes north 
16 degrees cast and dips 66 degrees southeast. The hanging-wall is quartz
ite and the foot-wall in most places is black schi t. The minerals in the 
vein are sidcritc, limonite, manganese oxide, galena, ccrussitc, frcibergite, 
and a little quartz. The ore minerals carry high Yaluc in silver, but 11re 
only ~parscly distributed through the sidcritc \\·hich is the main constituent 
of the ore. 

Near the northeast end of the vein t he sideri tc ends abruptly 'tnd the 
mineralization is quartz, ar::;enopyrite, galena, and pyrite. It is assumed 
that th is mineralization i~ in a cross fault \\·hich strikes north 82 degrees 
west. 

Hector Claim 

This property, owned by C. Sinyard and M. S. McCown, is situated 
just west of the highest part of the hill. 

A vein which strikes north 48 degrees east and dips 65 degrees to the 
southeast \YaS exposed by means of two open-cuts. The country rock is 
quartzite, graphite schist, and grccnstone, the last being exposed in one of 
the open-cuts on the hanging-wall of the vein. Where exposed the vein is 
about 5 feet wide, and is filled mostly with limonite and manganese oxide. 
Cerussite and a little galena arc a lso present. According to the owners the 
silver values arc as high as 312 ounces to the ton, carried chiefly in the 
cerussite. 

Dixie Claim 

This claim, O\Ynccl by J. V. Sullivan, is situated on the northwestern 
slope of Galena hill about 2,000 feet northcast of Porcupine gulch, and at 
an cleYation of 3,900 feet. 

The country rock is quartzite, intruded by a sill of greenstone. In 
two open-cuts in the quartzite 300 feet north of the greenstone some siderite 
float bas been found. In an open-cut near the grccnstone a quartz vein 
sparsely mineralized with arsenopyrite is exposed. It strikes roughly east
west and dips about 40 degrees south. Since the examination of this 
property in 1925 it is reported that an ore-body has been found, and that 
shipments will be made in the near future. 
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Rico Clairn 

This claim is situated on the eastern slope of the hill and is owned by 
H. A. Stewart. 

The workings consist of a shaft and a tunnel, and a ditch for sluicing. 
The shaft exposes a vein in brecciated quartzite. The minerals observed 
>..-ere limonite, manganese oxide, a little ankcritc, and minor amounts of 
quartz and pyrite. 

Bluebird Clairn 

This clnirn, 01rncd by A. :'.\IcLcocl. H. Rhor, and S. Turpin, is situated 
low clo\rn on the northcast slope of the hill. A vein striking north 25 degrees 
cast and clipping 62 degrees to the southeast was exposed by means of two 
open-cuts. The Ycin is mineralized with g::tlena, sphalcrite, and pyrite, in 
a gangue of ankerite, calcite, quartz, limonitc, and manganese oxide. The 
country rock is greenstonc, and along the foot-wall it contains disseminated 
pyrite. The galena is reported by the O\Yncrs to assay 292 ounces of silver 
to the ton and 77 per cent lend. 

Tin Can Clairn 

This claim, owned by A. McLeod, H . Rhor, and S. Turpin, is situated 
lo\1· do1rn on the eastern slope of the northcast end of the hill. The work
ings consist of a ground -sluice, two shafts, and a few open-cuts. The 
shafts have exposed a Yein, which, judging from the material on the dumps, 
is minera lized >Yith ankerite, calcite, quartz, sphalerite, pyrite, and a small 
amount of sidcritc, limonite, and manganese oxide. A small amount of 
galena is also reported to haYe been found. 

Eagle Claim 

This claim is situated on the eastern slope of the hill, and is owned 
by A. McLeod, S. Thurber, and Miss J. Ste11·art. 

A vein that strikes about north 50 degrees east and dips steeply to the 
southeast has been prospected by means of several open-cuts, prospect 
shafts, and ditches. On the foot-wall side of the vein the country rock is 
mica and graphite schist, and on t he hanging-wall side of the vein is quartz
ite. The vein is mineralized with quartz, sidcrite, pyrite, galena, sphalerite, 
Jimonite, and malachite. 

Jupiter Clairn 

This claim , 01rncd by R. Fisher, is situated at an clcYation of 2,900 
feet just \\·est of Sandy creek on the northwest slope of the hill. 

An open-cut exposes a small vein which strikes north 53 degrees east 
and dips 80 degrees southcast. The minerals present form bands parallel 
to the 1Yalls of the vein, and include quartz, ankerite, calcite, limonite, 
pyrite, arsenopyritc, sphaleritc, anrl a little native gold and white mica. 

Betty Claim 

This claim is situated at an elevation of about 3,700 feet just east 
of Sandy creek on the nortlrn·cst slope of the hill. 
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Two small open-cuts in grccnstonc haYc exposed a narro"· Yem t hat 
strikes about north 58 degrees and clips to the outhcast. Th e mincral3 
present arc quartz, galena, calcite, sphalcritc, arscnopyritc, pyrrhotite, 
ecru site , and limonitc. 

Crystal E ing Claim 

Thi · claim, situ ated on C hristal creek at the foot of the northern slope 
of the hill , is owned by F. \Yanson, 0. Dahl, A. E. Erickson, and M. Evans. 

The "·orkings, which arc now caYecl, arc in schist. The property \Yas 
\YOrkccl in 1918, and sho"·ccl five quartz-arscnopyrite stringers, and a shear 
zone 3 feet thick, through "·hich arc scattered small bunch es of qu::trtz, 
galena, sphaleritc, arscnopyritc, and pyrite. 

( 2) U pper B eaver River Area 

Upper Beaver RiYcr area comprise that part of the basin of Beaver 
riYer \\·est of Brainc creek. Silver-lead deposits \\·ere found on 1\IcKay hill 
in 1922, and since that time discovcric have been made on Grey Copper 
hill , and SilYCr hill. A trail has been cut from l\:eno hill to the district. 
Th ese distances by thi ' trail to the localities from l\:cno hill arc rcspcctinly 
45, 57, and 65 miles. 

A canoe route to the district is a lso available. Canoes were taken 
up Stewart and BcaYcr riYCrs by Camscll and Ecclc of the Geological 
Survey in 1905, as far as the mouth of Brainc creek, and it seems probable 
that gasoline launches could run from Fraser falls on Stewart up Stewart 
and Beaver rivers as far as the mouth of Rackla river. It remains to be 
tested whether this route is arnilable for freighting. ProYision would have 
to be made for portaging around Frazer falls, but a road could easily be 
constructed clown Bea\"Cr valley to the mouth of Rackla riYCr. 

The first deposits \YCrc located on McKay hill in l 922. In 1923 high
gradc float "·as found on Grey Copper hill, and in the same year claims 
\\·ere staked on Sih·cr hill. The writer made a hurried trip to the properties 
on l\IcKay hill in 1923, and returned in 1924 to map an area embracing all 
the t hen knmrn deposits. DeYclopmcnt \\"Ork up to that time, however, 
included only the necessary work to legally holcl the claims, and only a 
limited knowledge of the ore-bodies could be obtained. 

In 1926 the Con ,oliclatcd l\ I ining and Smelting Company, Limited, 
took options on some of the claims of McKay hill, and prospected them, 
but the results of this examination are not yet available. It was reported 
that this company would continue work in 1927. 

GEOLOGY 

The area is part of the Ogilvie range, which is underlain largely by 
sedimentary rocks. These were tentatively divided into three groups. One 
of the groups, consisting of quartzite, slate , limestone, and conglomerate, 
occurs only to the outh of the Yallcy of Beaver river and Police creek, but 
is thought to correspond to a group of calcareous sandstone, slate, argillite, 
and limestone that occurs to the north of this valley. These rocks are 
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kno\rn to be prc-OrdoYician in age, and baYe been tentatively correlated 
1\·ith the Tindir group of Prcrambrian age occurring on the I nternational 
Bounclary. 1 

Overlying these arc volcan ic agglomerate, shale, :::andstonc, limestone, 
and shaly limc:::tone. Fossils collected from the limestone ranged in age 
from Orcl ovirian to Dcrnnian. The limestone is mas"ivc, and the outcrops 
suggest the t\rn limbs of an anticline, \1·hosc centre has been rernoYed by 
cro,.;ion . The portion of D cYonian lirne:;tonc inrluded i:; prnbably minor in 
amoun t; no definite :::tratigraphir break \1·a:;; recognized bebYcen t he Ordo
Yician and Si luri an. 

The igneous rocks a rc augite anclesitc and augite clioritc. The anclcsites 
form small bodies of ext ru :-<in:; and int1·u,.;i1·cs and a rc abundant in the 
Ti ndir (?) rocb except in the quartzite rnuth of B eanr ri,·cr. They 
also form sill ,.; in the limesto ne. 

The augite clioritc intru"ions arc of snrnll areal extent. One :::ill- lik e 
mass was noted to t he west of Carpenter creek, and scnral sills to the 
south of Bcanr rinr. Th e principal minera ls arc augite and plagioclase 
feldspar (anclcsinc). The data as to the relative ages of the andcsitcs and 
dioritcs arc inronclusin, but the hrn rork types arc t hought to belong to 
the ame genera l period of vu lcan i:::rn . Th e andc:::itcs cut a ll the rocks \1·ith 
which t hey come in contact, including the Ordovician to Devonian lime
stone. 

The silnr-lead ore;; cons i;;t of galena \Yith subordinate tctrahcclrite 
and zinc blcnclc in a ganguc of quartz or calcite. A number of samples 
taken of the Yeins indica te a r clati,·clv low content of sih·c l'. Where tetra
heclrite is present the :::i lver content ·increases, but samples of fair ly pure 
tetrahed rit c sho\\· on ly 70 ounce,.; of sih·er to the ton. In one ca:::c on Grey 
Copper hill, frcibcrgitc float has been found assaying 900 ounces of silver 
to the ton, but none of tl1i~ wa~ on the ground aL the time o[ the writer's 
Yi::: it. 

Dcscripl ions o f Propcrl ics 

,".ii t •ei· I Hll 

Silwr hill i;: o:itu;1ted near the head of En·in neek , a tributary of Car
peHter creek . lt i~ n knifc-eclgccl ridge forming a "Jlur of Carpenter ridge. 
Eight rlairn" and tlrn frnetion~ , ,:l:tked tlrn deep aC'ro"" the ridge, h:wc been 
located by .J. Carpenter. E. En·in, ancl .J. ::-IcLcan, of K eno hill. Scnral 
claim;: han been "taked nt either end of the group b,\· other partie". 

The rocks outcropping along the ridge consist of calcareous sandstones 
or dolomitic anclstonc:;, inrcrcalatccl \Yith which arc beds of impure sanely 
limesto ne. The strata strike in a general "·ay along the ridge and dip 
at angles of 50 to 85 degrees to the "·est. Both strike and clip, howeYer, 
vary rapid ly from place to place. The "·c:::tcrn :::lope of the ridge, formi ng 
the clip slope, is steep, a nd exh ibits numerous outcrops, particularly above 
the ta lus slope at the ba;::c. It is on this steep hill side that a ll the showings 
locn tccl to elate occur. The ca;;tern ~lope i~ more gentle and is covered 
with Ycgetation. Intru:::iYc into the 13ancl:::toncs nrc senral bodies of green
sto nc. The largest of thc:;c outcrops on the ridge to the ca;::t of Si h·cr hill, 

1 Cainll'~. D. D .: "Yukon-:\b~ka In ternational Bouncbry"; GC'ol. Rurv ., Canada, \ lern . 67, pp . "4-57 ( 101-1 ) . 
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in such a position that the beds of sandstone carrying the ore deposits lie 
above its upper contact. On the ridge to the \Yost of Silver hill the Ordo
vician-D evonian limestone overlies the sandstone unconformab ly. 

There are many short fissures in the sandstones of Silver hill, both 
transverse to the strike of t he strata, and longitudinal. It is probable that 
the short, transverse fis:::ures are clue to minor crustal adjustment accom
panying the intrusion of the grccnstonc m a;::::. Th e ore deposits han 
formed along the short, transYcr:-c fissures, 1rhich served as chann0ls for 
the mineralizing solutions. M ineralization apparently took place by re
placement of t he wall-rock along t he ft;;;smes; this r epl acement was of a 
selective character, t he impure lirnc:-to nc b0dR offering the moo::t favou rable 
spots for the formation of ore-bodies. Th e mineralization consists of 
galena, with subordinate spha lcritc and pyrite in a gangue of calcite and 
sicleritc. Quartz is presen t only in minor amounts . The galena is quite 
fresh at the surface, being coated " ·ith only a thin film of carbonate, but 
in rnrne places, an iron capping composed chiefl y of limonitc occurs to a 
depth of a few feet. The position of the ore-bodies 1rith r espect to the 
grccnstonc, and the lack of other igneous rocks in the neighbourhood, sug
gest that the mineraliz ing solutions may have had their origin in the magma 
that formed this grccnstonc mass . 

Ore-bodies have been located at thirteen localities on this property. 
orne of these arc small, "·hcreas others have been traced by means of 

tronclics for distances of 50 to 175 feet . T he better bodies haYC a thick ness 
of 3 to 6 feet. 

I n one case an outcrop of country rock ca rric irregular masses of 
galena with disseminated galena over a total width of 100 feet. T he distri
bu tion of the galena is cxtrnrnely irregul ar , although few large pieces of 
rock can be obta ined that do not how speck s of it. The largest mass of 
galena here exposed at the time of examination was 30 feet long and had a 
thickness of 6 inches to a foot. 

One of the best showings on the proper ty is partly exposed in a trench. 
T his appears to be a tabu lar body abou t 26 feet th ick. Its length is 
unknown as it has been crossed by only the one t rench. It is composed 
mostly of galena, but carries a li ttle pyrite and zinc blonde. Near the 
hanging-wall is a ·horse of unrcplacecl country rock. A sample cut across 
this deposit y ielded 65 per cent lead and 4 · 5 ounces of silver to the ton . 

At another locail ity is a fault brcccia, the cement of which is partly 
galena and pyrite. These su lphides aim show in the country rock for a 
di stance of 100 feet from the fault, bu t nowhere was a large body of ore 
visible. 

Considerable development work remai ns to 'be clone on this property 
in order to show the size and shape of the ore-bodies. 

Grey Copp er Hill 

Grey Copper hill is situ ated 4 miles nor th of the mouth of Carpenter 
creek. Th e discovery, by R. Fisher, in the autumn of 1923, of rich frei
bcrgite float on t his ridge led to a stampede to the hi!,], during the course 
of \rhich upn·ards of fi fty c lai ms were stak ed, mostly on H1c sno•w. Only 
assessment \Yark \\·as clone on them during 1924. 
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Only one mineral Yein was noted, but float from obher veins "·as 
observed. The aYailable evidence indica tes that these arc of the tctra
hcdritc-sideri tc-pyritc type, very similar to those of K eno bill, with this 
exception, that no galena \ms noted in the occurrences of Grey Copper hill. 

T he only vein seen was on di covery c1aim-thc Grey Copper King. 
This vein outcrops in a smal l canyon on the western face of the hill a few 
hundred feet above t imber-line. It is partly exposed in •a small open-·cut, 
and is estimated to be 24 to 30 inch es thick. Th e fi ssure strikes north 10 
degrees west, and dips 78 degrees to the southwcst. Th e vein filling consists 
of siderite, tctrabedri tc, and rpyrite, 1rith some qu artz, azurite, and mala
chite. The siderite makes up the bulk of the deposit, and is light brown, 
and coarsely crystalline. T ctrahcdri te and pyrite are scattered through 
it in small speck s and bunches. A sample of 16 inches of th is vein was 
tak en, and assayed 52 ounces of silver to the ton. 

On the King Tu t claim fa rther up the hill, it is claimed that frciber 
gite float carrying up to 1,100 ounces of silver to t he ton bas been found . 
N one of th is \ms observed by the "Titcr , a lthough careful search of t he 
vicini ty was made. A vein of sidcri te abou t 20 feet long and of unknown 
thickness crosses t he gulch at this point. 

It seems evident that other veins occur, and it is not improbable that 
ga_,lena will be fo und "·hen these arc fully prospected. 

M cK ay and N eighbouring Hills 

McKay hill is situated between Beanr river and Police creek. The 
chief cla ims '>'·ith mineral shmYings arc the Carrie and Whitcrock, owned 
by L. B. Erickson, the Snowdrift, mrned by ·w. F. ::\1cKay, and the Black 
H awk, owned by C. Beck. 

T he mineral deposits occur in and at the borders of sma 11 masses of 
amygdaloidal andes itc::: and andesitc breccias in \Yhich calcite fills the 
amygdules and replaces the original constituents of the rocks. No dcposi ts 
arc kno1rn in the Tindir (?) slates which occur at this poi nt. The deposits 
are exposed at only a fc"· points; in most instances their presence is indi 
cated only by float. 

T he positions of t he exposed bodies, and the distribution of the float 
indicate that a minera lized zone crosses the southern face of 1\!IcK ay hill , 
with a gcncm l strike of north 30 degrees magne tic, and that it passes close 
to the common corner of the fou r claims. It cannot be s.tatcd definitely 
whether this zone is a continuous vein "·ith ore-shoots at intervals, or 
whether it consists merely of a number of lenses •arranged along a single 
line. Th e latte r a lternative appears the more likely explanation as t he 
float is found at isolated points. Other deposits, some of them roughly 
parallel with this zone, occur at different points on the claims. 

The main showing lies on the Carrie claim about 400 feet to t he south
west o.f the common corner of the fo ur claims. At this point 1an open-cut 
has exposed a mass of galena, 12 feet 6 inches wide. The strike of the 
hanging-wall is north 30 degrees cast, and on the foot -wall it is north, both 
walls being approximately vertica l. In a second cut 30 feet to the north-
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cast the ore-body is only 4 feet " ·idc, and in a third cut 50 feet farther 
in this direction, no ore 1rns found. A section across the large showing 
from hanging-wall to foot -wal l shm»s a~ follO\Ys: 

Feet 
Dissem ina ted galena in quar tz . . . . . . . . . . . . . . . . . . . . . . . . . O 
Crushed qua rtz .. . . . . . . . . . . . . . . . . . O 
) fass ivc galena \\"ith !e!rahed ri te and blendc 5 

Inches 
G to 10 

12 

Quar(7. \\" it h disseminated galena 4 6 
1Vl assi vc galena.. 2 6 

A sample cut across the face of thi s body assayed 3 · 25 ounces of sih·cr 
to the ton and 56 ·45 per · cen t lead . Two rn mples of float from the same 
Ycin tak en the prcYious summer assayed 45 · 0 a nd 14 · 0 ounces of silver 
and 59·45 and 78 ·20 per cent lead, respectively . 

At the common co rner of the four claims the most nor therly outcrop of 
this vein is exposed. It apparen tly consists of a shee ted zone a bout 35 feet 
across, including hro hor:::cs of grccndone 10 and 8 feet \ride. Samples 
sho"·cd 4·0, 10·0, a nd 5·5 ounces of silnr, and 22·83 , 44· 00, and 39·38 
pe r cent lead. 

No other outcrops belonging to thi s zone occur, but streams of flo at 
dco:ccnding the hi llside indi cate where other minerali zed portions occur. 
T1Yo sample::: of thi~ float, one a sample of nrnssiYc tctrahcdritc, "·ere 
assayed, and ga,·c 62 · l oun ces of silver and 17 · 80 ounces of silver, and 
9 · 57 and 63 · 40 per cent lead. 

Veins or ore-bodies other than those belonging to the zone described 
occur as follO\rs. Tiro la rge quartz Ycins, apparently barren, occm near 
t he summ it of ::\IcKaY hi ll. T o the north of the summit the existence of 
two vc.i ns is indicated.by fl oat. One of them occ ur about 100 feet, and the 
other 300 feet, no rtlrn·e~t of the summi t. The first apparently cons ists of 
quartz, galena, and tetrah cdritc, and a sample assayed 13 · 2 ounces of sil
ver, and 54·0 per cent lead . The second occurs in a sma ll saddle, nnd con
s i~ t~ of quartz, g;aJena, and tetrnhcdrite. A sam ple of the float assayed 
11·0 ounces of silver to the ton, and 44 · 95 per cent lead. 

On the easte rn encl of the hill a ni n outcrops on the Snoll"drift claim. 
It i;; on ly partly exposed. \1·ith t he hanging-wall and 18 inches of the nin 
vi;;ible. T he quartz lying along the hanging-\rnll is barren for about the 
ll"id th of a fo ot, t he r e1mtining 4 to 6 inches is 1»cll mineralized ,,·ith tctra 
hccl rite, ma lac hi te , and azurite. The covered pa rt of the Yein probabl.'· 
consists of quar tz a nd galcnn. T1Yo samples \1·c re tak en, the first a picked 
sam pl e of the tctrahecl ri tc , and t•hc second a rnm pl c of the Yein material , 
both fl oat, and occurring in place. These a'rnyecl 38·0 ounces in silver, 
a nd 26 ·0 ounces of silver to the to n, an d 4·58 and 19·76 per cent lead. 

Qu artz float has been fo und at bro places at the cnstcrn end of the 
hill , but no trench ing !ms been undertak en on these. 

Adj oining these clnims is a group of fo ur claims to the south, two to 
t he north, and t"·o on the \\"est. These may be considered as belonging to 
the group al ready desc ribed . On the east and north is the Yell ow R ock 
group of six claim s om1ed b.'" A. N. ::\Iar tin, 0 . Dahl, E. Anderson, and C . 
\iVilli amsen. :Mineral fl oat h as been found at seve ral points on these claim s, 
bu t the ore-bodie;:; from 1Yhich i t comes have no t been located. 
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Horses hoe hill li es to the cast of ::\1cKay hill, scparo.tcd by t he sm all 
gulch knmrn locally as R eel gul ch. In t he saddle at the head of t he ri ght 
fork of Red gulch, a large a mount of vein floa t has been found. Th e flo at 
consists of quartz, galena, and tctrahcdrite. Samples \Ycrc taken of th is 
float, and assayed 1·0, 0 · 6, and 1·0 ounces of silnr to the ton, and 62 · 3, 
42·36. and 29·15 per cent lead. 

On the bills su rrounding :\IcK ay hill t here is comidcra ble cYidcnce of 
mineralizat ion. Large quartz Yci ns occur nea r the summi t between B caYcr 
riYer and Police ,creek, and on the Crystal claim of F. Envoldsen, on t he 
weste rn side of F alls creek, a vei n ca rri es galena, chalcoipy ritc, zinc blcndc, 
and limonite, in a ganguc of qua r tz. 

Th e deposit s of ::\kE:ay hil l and surrounding hills arc no t suffi ciently 
developed to permit of obtaining a good id ea of their na t ure and genes is. 
N one of the ores \1·hich to dale haYc been located in place in B eaver River 
a rea a rc rich enough to permit of mining under cxi ~ti n g condition s of trans
portation. A t present th e ores \\"Oulcl have to be ha ul ed onrl and 85 to 100 
mi les to Stc1rnr t rinr nnd then shipped to ~mc l tcr s on the P aci fic coast, 
a cbbncc of some 3.000 mi les . 

Lookout JI oiintain 

l\l ount H nlckrnc (or Lookout mountain) is situated to t he \rest of 
C: :1lena hi ll. T he L ookout ::\fou ntain propcrt~- i~ ~i tu atcd on a Epur lying 
to the west of B ighorn creek, abou t 28 mi les by road from 1\Iayo . 

T his prnpc r t~- 11·a;; pro~pcctcd in 1918, 1919, and 1920 by a local co rn
pan)-, and a la rge mnount of work 1ras done. Promis ing Yalu es 1rere fo und, 
but fnilmc to fin d orc - bodic~ o[ size and grade ~u fTi cicnt for shi pping fot·ccd 
the abandonm ent of tbc enterprise. The pro11crty is O\rncd by A. 
J o\rnc;on. 

T he coun try rock is quartzite nnd quartz-mi,ca sch ist \Yi th some green 
stonc . i-'m:1ll bodic~ o[ granite Jl OI'phyry in trud e the sc hi st series. T he 
vei n follO\n an incgular fracture strik ing north 30 to 60 degrees west and 
clipping to the nol'thcast at 50 clcgrcc:;: . The tl1 i cknc ~s of the Ycin varies 
fr om a fe1y inches t o 7 feet or more. 

T he mineralization co1Fist~ of quartz, galena, limonitc , m angani tc, 
pyrolusi tc, anglcsitc (?) , ccrus~itc , and occa~ional speck ~ of copper min
erals. The ore is di sseminated , t he galena occu rring in small streaks and 
m asses . Galena is nbundant in the upper \\'in zc nncl afong the foot-1rnll 
of t he intermediate adi t. On the third ]eye[ arc bro streak~ of ca rbonates, 
11·hich carry high, but Yen· errati c, val u e~ in silve r. A small o rc - ~hoot 
occurs in a \1·inze sunk be!0\1· this ad i t. T1Ycnty-ninc tons of hand-sor ted 
ore \\'ere sh ipped, the ;;me lter re turn s bein g 95 ounce~ of sil n r to the ton , 
and 59 per cent lead. 

Tbc 1rnrkings consist of an upper adit 50 feet long terminated b y a 
1Yinze 25 feet deep; second or intermediate adi t 39 feet !01Yer and 90 feet 
to the north, a nd 59 feet lon g; a drif t, along the Yci n 1rhich has been run 
to directly below the winze from the upper adi t, an uprais e has been driven 
to ll'i th in 6 feet of the bottom of thi s \Yinzc; a th ird acli t, 125 feet bclO'w 
the second and 32 feet to the north, is 135 feet long to 1\·bcre it taps the 

DGi52- 17 
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vein, and has been continued as a drift for 305 feet in a southerly direction, 
1Yith "·inzes at 10 and 140 feet 1Yhich are 55 and 90 feet deep rcspectinly, 
fourth Jcyc] has been driYen between these fo·o 1Yinzes. 

The float from several other veins has been found across the creek, 
but these have not been prospected. 

D avidson 11I oimtains 

D:widson mountains arc situated across Laduc Yallcy to the north of 
K eno hill. Prospects han been discovered at a number of points, but none 
of thc, e has as yet reached the productive stage. 

A winter trail leads from the road at Galen a creek to mount Cameron, 
11·ilh ~ide traib to Stand-to nnd Rambler hills . 

The geology is similar to that of Keno hill. The greater part of the 
area is underlain by quartzites, quartz -mi ca schist, and crystalline lime
stone, with intru sive bodies of grccn~tone . One body of rnu scovifo granite 
was noted , but none of the acid dyke rocks of the type found on Keno hill 
was noted. 

Stand-to Hill 

This property i" situated on the cast si de of H omestead creek about 
2 miles from its mouth. The 1rnrkings are about 500 feet above the creek 
le1·el. 

Th e property comprises seven clai1m: owned by J. Zahn, \Y. Forbes, 
D. Forbes, D. }facDonald, J . Falconer, and J . A. }facdonald. These claims 
arc grouped for purposes of assessment \York, and \Ycrc staked in 1920. 

The vein is a fa ult fissure having a vertical displacement of about 50 
feet and has been traced for a length of 200 feet. The ~trike is south 50 
degrees cast, and the dip about vertical. The 1Yidth Yaric:< from 16 inchc 
to 2 feet. and the vein is rnincrnlizecl with galena, calcite, sideritc, cerussitc, 
rnangani te, limonite , chalc op:ITi tc, and quartz. Two samples 1Ycrc taken, 
and these assayed 3 · 30 and 17 · 60 ounces to the ton, and 19 · 36 and 4 · 40 
per ccn t lead. 

The workings con:<ist of a number of trenches and a 50-foot dri ft on 
the vein. 

Rambler H ill 

Rambler hill is about 6 miles ca~t of the foot of McQ·ucstcn lake. The 
property lies on the summit of the hill , and comprises eight claims, 1Yhich 
are owned by A. R. Thompson, H. Colley, J. Alverson, G. Forcy, J. Lake, 
and J. Hobcrtson, each of 11·hom owns an unclivicled eighth interest. 

Th e vein filling consists of ,Jimonite, galena, pyrite, quartz, cerussifo, 
anglcsite (?), malachite, ancl chalcopyrite. Limonitc makes up the greate r 
mass of the deposits, and included in it arc nodules of galena coated with 
oxidation product:::. Xcar the surface and extending dowmrnrd for 37 fcc•t 
arc large masses of galena; below, these disappear leaving only small 
nodules in the limonitc. 

Galcnrt appear. in three open-cuts along the vein between the shaft 
and the adit. In the adit the vein appears 3 to 4 feet thick 1Yith a variable 
dip and ~tri k e. Gal ena i5 present as small bands and irregular masses in 
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the \'Cin. 11·il11 chalcopyritc ns sm:1ll ,:peel.;:,: in the galcnn. Tim sample,; ol 
fairl~· pure ga lcnn 11·crc lakcn . Thc~e a"~nyccl 36 · 80 and 36 · 00 ounces of 
siln' r to the lon, and 5-±·91 nnd 52·60 per cent of lend. 

The 11·orking,; con,:i,.:t of a shaft rind nclit. The ,:haft i" 80 feet deep, 
11·itl1 a cro:<,:cut 12 feet long. Th e \'Cin 11·a,; traced 300 feet dcl\l'n the hill 
i<idc from the ,:haft, and the adit sta r ted. Tt i;:; c·ompnratiYCly short. 

On surrounding claim,- little O'ther than a,;;,e,:~mcnt 1\'ork lws been done, 
nnd although it i,; c1·idcnt that other YCin" ocC'ur, it is impossibl e to gi1·c 
partieula rs 11· ith rc."pcrt to thc,:c, a" the surfa.cc i,- co1·crcd nearly c1·cryll'hcre 
11·i th drift. On one claim. the Lu r k nm1·, mrncd b.1· A. H. Thom p,;;on, a fau It 
fi s,:m c has been traced I»· mc:rn,: of floa t fo r 2,000 feet, and at one point 
11·hcrc a trench 1rns dug there i,: :1 brnken outcrop of galena. 11·hich ha s a 
11·iclth of pos,:ihly 5 feet. 

JI 011nt Cameron 

Th e l\Jount Cameron 1)J'opert~1 i,: ~ituntccl on mount Cameron about 
45 miles in a direc t line frnm .:\ l ayo. The distance by rnad and 1rintcr 
trail i,; near!~· 65 mile,: . The property com:i,:ts of three claims, 01rncd by 
.T. Ah·cr"on , .J. ~cougalc , and .J. Philip. 

The outcrop is a decomposed mass of iron and copper minera l chiefly 
limonitc, rnanganitc, azmite, and malachite, and judging from tho matcrinl 
that is present on the dump the chief minerals a rc pyrite, arscnopyrite, 
galena, sphalcritc, chalcop~·ritc, lirnon itc, ,: idcritc, mang~mitc, and calcite. 
The galena apparent!~· occur,.: in st reaks and small ma:;,:cs that would atta in 
a maximum 1ridth of pcrhap" 6 to 8 inchc". The outcrop is 50 feet wide, 
and can be traced on the smfacc for 440 feet. A sample of fairly pure 
galena from lhc dump ass:i.yccl 76 · 00 ounces of sih·cr to the ton, and 56 · :3 
per cent lead. 

The \\'Orkings con;;i,;t of an ndit nnd cro~scut, but t hese had caYccl at 
the time of the ll'ritc r\ Yi:-it. 

( 3 ) Dawson Dis Lt·ict 

Cl L\N DI 7\ Ill ' .\ HE.\ 

R eference 

Cockfield. \\'.F.: Gcol. ::iun'.. Canada, 811111. H Ppl. 1918, pl. 13. pp. 15-17. 

C'hanclinclu area i,.; the region adjacent to Chanclinclu (o r T1,·clvcrnilc) 
ri1·cr, a tributar>· joining Yuk on ri1·cr 17 mile::; north of n:111·,:on. The 
Chandindu, 11 mile:< abo\'C its mouth, fork,; into tlrn br:i.nchcs, kno11·n a~ 
the Chandindu and L ittle T1reln• 111i lc. The deposit;:: of thi;; area arc ~itu 
atcd on Spotted Fawn gulch, a tributary to L ittle Tll'clvcrnil c creek. A 
road from Dflln;on lc;1c b to the poll'crhousc of Yukon C:o lcl Company, 
situ ntcd at the fo rk,: of the Cliandinclu. From th is point the flume affords 
a good footpath, to 11·i t hin 6 mi les of the propert>·, and from the encl of 
the flume thrrc is a trail to the property. I n winter supplies may be 
haul ed up the vnllcy of the Chand inclu and Little T11·ch ·cmilc. 

95i52- li } 
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T he reg ion is in Ogih·ic range, a nd for t he grcn tc,- pa rt is un derlain b~' 
scdime n ta r~· rocks, co n"i,.;ti ng of a 10\rnr grnup of red nncl green slate ;-: , 
phy llitc;;, banded C"h ert s, and limc,:to ne. Chcrl >· ing t hese apparentl y con
fo rmabl >· arc bla rk 1:da tcs and qu artz it cs, \1·ith impure, sa nd :v· limestone. 
Th ese have a ll been el a ,:,.;cd tcntatiYcly a.~ belonging to t he Tinclir group 
of Precambri a n age. Th ey a rc in t ruded by num erous bodies of ncid a nrl 
in te rm edi ate rock,;. 

The ore-bod ie,.; outc rop in t he canyon of Spotted Fall'n gul ch, and a 
number of claim ;;: ha,·e been staked, bu t ore ha;; been fo und on b1·0 c l aim~ 
only , t he Ophir a nd C: a lcna Farm, 1rhich fo rm pa rt of a group 01rncd b,v 
D . H. Cole, C. Fothergil l, C. 8 prnulc , \ \'. :Mclkill c, \\ ' . Elliott, and .Judge 
C raig. In t he can>·o n of Spotted F a11·u gulch , a gree nstone dd~e brea ks 
t hrough t he qua rt zite and slate. The cl .d~c is cxpo;;ed fo r abo ut 1,200 fc0t 
a long its st rike, and has a \rid t h of 300 to 500 feet. Th e Yci n::; a rc rnrn !l 
fiss ures in the dyke a nd traYc r.-.;c it in a direct ion nearly para ll el to iii ~ 
system of join t-pl anes. 

On t he Ophir claim th ere a rc tlrn n in s ne:ul:-· para ll el in st rike, a nd 
abo ut 4 feel a11 :Ht. T he ;-: c cli p a t diffe rent angle~ , and in te r,:c'l·t a bout 6 feet 
bcloll' the su rface. The maximum thickness of one is JG inches , and of th ~ 
other JO in ches. Th e Yein filling i,: coar:-;c l.1· cr>·:.:tn lli ne ga lena 11·il h p:nitc 
and cnki le 1ri t h incl udccl a ngul a r fragmen ts of gree n:-< tone . ~ma ll specb 
of ga lena occur in l hc ll' a!l-rock , bu t arc ra re. :-\bout 75 feet up:"t rca 111 
from t hi s ~ 1io11· in g anoth er Ycin ~ i111ilar in clrnra cte r but th inn er a nd more 
spa rse!>· minera li zed O('Curs. In ad dition to th e Ye ins, man>· of t he join t
planes ha1·c ga lena and calci te dcpo::;it ccl in them. F our ~am plcs taken 
a::;sayccl 73 · 60, 105 · 00, 30 · 08, and 29 · 96 ounce;; of ~i h·er to the ton, and 
G0 · 11 . fi:i · 3G . 20· 6-± . :rnd 18 · 62 per cent lend . 

The gra de of the ore is suffi cient ly high to sta nd shi pment afte r sort 
ing, bu t t he dcpo:=:its observed arc too small to be of economic importance. 

( 4.) Six lymil e District 

Ml LL ICI! C llEEK 

R efere nce 
Cockfipld . \V. E. : " Sixty rnil c and Ladu c Ri 1·crn Arca " ; C: col. Su n -., C:in ;t< h , l\ Icrn. 123, 

pp. 51-52 (1921). 

l\Iillcr creek is a t ribu ta ry entering Sixt>· mil c rinr nea r the In te r
nationa l Bounda ry about 60 miles b,v road \Yest of D awso n. 

Galena occ urs in t he placer concent rates on 1\Iiilcr creek in such 
quanti t ies as t o indicate th at veins or di sseminations of t hi s minera l occ ur 
in the bedrnck of t he creek basin. 

One such vein \1·as found nea r the head of t he creek . Th e count JT 
rock in the v icini ty consists of qua rtz -mica sc hi :-;t , ca rrying lenses of crysta i
lin c limestone. On t hi s prospect small qua rtz Yeins cut t he lime;;tone, but 
do no t extend in to t he schist. Th e>· carry small bunchc;; of galena and 
zin c blcnde. Th e t otal a mount of t he sulphides is small. A sample cut 
across several stringers, but not in cluding th e in tervening country rock , 
assayed : go ld , trace; silver, 1·40 ounces to t he ton ; lead, 3·60 per cent; 
z inc, 4·40 per cent . 
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High-grade float ran·:·ing ruby ,.,ill'cr h:1" been reporter] from Tenmile 
creek, "·hieh enlcr" near the mouth of :-;ixtYmile ri\·er, but the ore-bodies 
from \\·hich tl1i,: come,.; hiwe not been located. 

( 5) Windy Arm District 

Ref crences 

~lcConn f' ll , TI. C:.: "\rind~· . .\rrn Di,-trict"; Gf'ol. Sul'\"., Canada , Sum. TI.c pl. 190;), 
pp. 2:)-32. 

CaimC':'. D. D.: ' 'Rf'port on a Portion of Conrad and \\' hitchor,-r ~Iininµ; J)j,;(rid8 " .: 
C: f' ol. S11n·., Canada , 1908. 

" \\"ind_,. Arm " ; (: po\. S111T ., C':inacla. S111n. H cpl. 1907, pp. 13- 11. 
"\\ ' ind_,. Ar!ll " ; (; (' ol. Sm\".. C'anada , S11!ll. RPpl. 1908, pp. 31. 
C:r·ol. St11T., Cnnada , Su!ll. RC'pl. 191G. pp. 34-4.4. 

i\IcL C'an, T.: .. Lori<' ~Jin in~ in Yukon " ; D e pt. of i\Ii1lC',;, Canada. i\Iim•,; Brnne!i. 
191 11, pp. 188-201. 

LOC' .\TIOX AXD ACCESSTIHLITY 

The area kno1\·n n,.: \\" inch' A.rm district lies bet\\"ccn lnke Bennett and 
\Y in<lY arm , Tagi"h lake, and ·bet11·cen latitude" 60 and 61 degree..;. 

Cnrrrn,:~, a point on the \\" bite Pa~,; and Yukon rnihrn:·, ,;crYes as a 
cfo;tribul ing centre for the cli,.;trid. It is 68 miles from Skag11·a~' , a port 
of cft!l for the coa"t ,.:lcamer,; ~ailing from Yancou\'er and Seattle. Frnrn 
Carcrn,:,; ft \rngon roftd ha,; been built to tl1e Big Thing, a cfo;bnce of 6 
mile;;;, ftnd another road ha,.; bern bu il t to Conrad , a de,.,crted \·illage on 
the \\'C,:t ,-horc of \\ 'inch· r\nn . T!JC' di,.,tnnce:-< from Cftscro,.;,.; to Conrad 
and the \' enu,.; b.\· 11·atcr ;uc 1J1 ftlld 15 -~ mile,: re,:pcdi\·cly. A.II the \Y incly 
Arm propcrtic~ ftre rendih· aC'c·e..:,.; ib !c a" prftdicftll:-· a ll , cxC'ept the Big 
Thing, ft re situated from 11 to 4 miles from \\" incly Arm , and ftt e]e,·a
tion,: of ] ,200 to 3,600 feet abO\·e it. 

lTJ"iTORY 

Dming 190-± ftncl 1905 a la rge number of r!:tirn" 11·erc ,;lakecl about 
\\"inclY Arm. and nrn"t of tlie"c \\'C'J'C' ,.,u!J,;eqt1 '.'nth· acqui red by Co lonel 
Conrad and the organ ization,.; \\·hiC'ii lie controlled. In the "pring of 1905 
Colonel C'onrnd eonrn1cnC'f'cl to cleYelop t hc»'C propertico<, and continued 
operation" unti l 1912. \rhen lie \\"a,; forced to rlo>'e clo\\"n, the propertic;; 
being taken O\'l'l' for monc»;:: ftdnrncccl b:· the :\J:iekcnzie and :\ Jann inter
e,;t,: . .From th:1t time until 19J6, no \\·ark \\·as clone. In 1916 the Lakina1\· 
nnd T agi"h l\Iincs of Seattle, ft lso knmrn m; the Harper S:-·ndicate, securrcl 
a !cftse and option on ft number of the Conrad propcrtie,:, including the 
:\fontnn:1, :\fountain Hero, Yault , Ycnus Kos. l ftnd 2, :\I ftncl J\I , .Joe 
Pett:-· , l'ranus ~o. J and ~o. 2, Little .Johnnie. C:1pcll a , nnd l31ack J ack. 
\\"ork \\';t,.; clone on thc,;e properti c,.; for "C\'Cra l "ca,.;ons. but the properties 
\\·ere elo,;ed clo1rn ftg:1in , and !Jaye not been opcrnted "inC'c. 

In 1916. the Aln,;]rn Corporntion of Skftg\rn:· obtained ft lease on the 
Big Thing and oper:1lecl for one or tlrn ~c ft,-on;;;. On olhcr properties there 
Im,.; been no mining clone . ..:ince 1912, othrr l11ftn the ncccssftry representa
tion \YO rk. 
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GEOLOGY 

Th e di strict is underl a in by chcrty qwntzitc, slate, and lim c,;tonc of 
about D c,·onia n ;ige . a nd by a!'kosc, argillite, shale, and t u ff of .Jurassic 
age. Tb c~e sedi mentary forma tions Hl'C cut by andesitcs of ::'IIcsuzoic age, 
and by granite belonging to th e Coast R ange intrusi,·cs . 

The ore deposits occur as fisrn rc Ycins travcl'sing andcsite . The ganguc 
is dominan tly qual'tz, and tile ore minerals consist of pyrite, galena , and 
arseno p>-ritc, 1rith a nt1mbel' of rich "il\'er " ul p l10-"a lt~ such a" pYrnrg>-ritc 
and frcibcl'gite , and stcphanite. Assoc iated with these :-tre tetrahcdritc, 
nati,·c silnl', clial copyri tc, jarnc;;:onitc, yukonitc (an hydrated arsenate of 
calc ium :-tnd iron ), lead a nd copper carbon:-tte;;:, stibnitc, orpimcnt, and 
rcalgar. Sphalcrite is mentioned bv l\IcConn cll as a constituent miner al 
of most of t he depos its, whereas Cairncs docs no t refer to it in hi s more 
dctnil ccl description. 

The deposits arc nlluablc chi efl:v for their gold a nd silver content , but 
in some caf'es considerabl e a mounts of ga lena a l'c present. In the descrip
t ions that follow, onl>· those Jl l'O]lcrties th at h:-tn known ore-bodies of 
galena . or tho ~e that ma>· be rea , onably experted to h:Fc galena bodie~, 
have been dr,cribed . Y cin" "·ho~ e values :1l'C' chiefly in gold. 1rith galena 
occurring only sparsely, ha,·c been omitted. 

GEKESIS 

Xo d iscussion of the gc ne, is of these dcpo;: its ha ~ been unde r taken 
b~· the 1nite l' ::i co ncerned . It is reasonably certai n, ho11·cver, that they \YCrc 
fo rmed b,· minera lizing sol u tions from the m agm a that gave ri~c to the 
Coast R ange intrusive::i . The vein s a re very similar to a group occu rring 
in \\" lien ton di:0tr ict, \\'h ere a "imi lnr origin lia::i been a"cribcd to t hem . 

Dcscripl io n of Pro~wrcics 

T. en us 

Th e Yen us propei-ty comists of the \ 'enu s K o. 1 and N o. 2. It is one 
of the ori gi na l Co nrad proper ties, whi ch was clo;:ed cl01rn in 1912 and not 
r eopened until 1916. Tt 1rns closed d01rn again about 1919 or 1920 and 
:3 incc that ti me no " ·ork !in;: been clone on it. 

Th e 1·ein is a compound fi srn re in J urn ssic a ncl esites, \Yhich in 
this vic init )· arc cleciclcdly tuffnceou;: . T he nin strikes north 10 degrees 
cast astronomic ancl dips to the \1·est, i.e .. into the hill at a ngles ranging 
from nearly flat to 60 degrees. The nin it$clf lws been produced m ai n!» 
by deposition in open crevices. as indicated ]),· the pronounced comb st ruc
tures and band in g, but is also partly the result of r eplacemen t of t he \Yall
rnck. Th e vein as a whole is ll::i lla li» well-defined bY t 11·0 fa ults from a fc,1· 
inches np to 9 feet apa r t. B ellr ecn these is the vein material and more 
or Jes" r eplaced cou nt r:; rock. orcurring in band~ parallel to the ''"alls or 
in i rregula r fragments or b lock;:. Th e act ua l ore ranges from an in ch to 7 
feet in thickn c;:s, but in mo"t places in the underground 1rnrking" is 2~ 
and 3 feet thick. 
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T he YCin materials include mainly quar tz, galena, pyrite, and arscno
p~·ritc, but \Yith some jnrncwnitc, :-·ukonite, chalcopyritc, and tctrahcd ri te, 
a- \\·ell as lend and copper ca rbonate~ . The values are mainly in sih·cr , 
\1·hich occur:' clom in nntly n;;;socinted \rith the gidcnn. Tmportant amounts 
of gold also occur n,;;ociatcd 1riU1 the a rsc n op~·ritc . T he gold and sih·cr 
co ntent of the ore Yarics greath·. P icked sn rn plc;;; haYc been obtained that 
ran onr $200 in gold and sih·cr to the ton, but the gold rarely exceeds 
$50 to the ton, :1nd i'S lISuallY under $25. Silver Yaric;;; from 1 oun ce to the 
ton to onr JOO ounce, , but in general the ore in the higher grade shoots 
avcragco;; from $30 to $50 to the ton in :-ill y:-i]uc, . ::\lurh of the Ycin, ho11·
c,·cr . j, lm1· grade . ru nning from alrnff:t 110thing to about $20 to the ton . 

Workings . On the Venus No. 1 :1 sha ft 52 feet deep has been sunk, 
up to 1916, \\·ith dri fts about 50 feet in length in each direction from the 
bottom of the ~haft . 

On the Ven us No. 2, hrn adit" hnvc been driven to tap the vein at dif
ferent depth,. T he up>pcr :-idit i.' 70 feet long and intcr,;ccts t he vein 75 feet 
bclo11· the surface. T he !011-cr adit i' 600 feet long and cuts the nin 263 
feet below the level of the upper adit. :From the upper adit drifts have 
been nm di stnnccs of 108 and 88 feet to the ::outh nncl north rcspecti1·ely. 
Some stopcs ha1·e been cxc arnted from th is level. 

From the 101,·cr :-iclit drift;: !rnYC been n m 583 nnd 622 feet to the ~outh 
and north rc,;pcctively. ScYCral rai :;:cs hn1·c been cl rinn from thi s lcnl, 
one of \rhich rcnchcs the wrfnce , and ~topcs lrn1·e been excavated . T1Yo 
\\·inzcs han been su nk from lhe nor th and ,;outh drif t;:: of the lmrcr level, 
and are :;:airl to be 235 :me! 400 feet deep. Some drif ti ng has ::dso been clone 
from th c~e \1·i nzcs. 

A conc entrating mill ha~ been built on the sho re of Win dy arm below 
the mouth of the lo1Yc r ndit. lt 1rns dc;::ignccl for n rnpacih· of 100 ton ~ 

daily. Th e equipm ent include' a 100-horsepoiYer boile r, a 75-horscpo1Yer 
engine, nncl also a partly in,;tallcd hYdrnulic pl::tnt to obtain power from 
P ooly can:--on. Th e conrcntrating equ ipment incl udes grizzl:--, Blake 
crush er, tramm els, roll,.: , n H untington mill , jigg;:, fo ur Cnllo 11· ::<creem, six 
Callm1· ,cttJing tanks. three \Y ilficy tables , and hrn Frue vanncr;::. Th e 
mill 11·ns run only a short time 1rhcn ]o,;;::cs in the sli me;: 11·c rc fo und to be 
extreme!:-· high, a nd as a rc;;;uJt it \ \ "flS cJo,ccJ. 

T he mine equipm ent includes nn engin e nnd compres,;or, hoi st. machine 
drills. ore car,;, nncl blacksmith ,;hop. Th e mine building;::, including bunk 
house. and cook hou,;c, haYc been crcctccl on the beach nea r the 11·orkin g~. 

T he most recent cxnm in ntion of thi" propcr t.' · b1· the Ci cological Sur
Yey 11·as made hY Cnirncs in 1916. At the time he e-timatcd tlrnl 20,000 
tons of ore 11«1s in sight. P nrt of this ha;:: been suhscqucnt]y rcmovccl, but it 
is bcliencl that a con~idcrable pa rt still rcmai1F. 

Dail rmrl Fleming (;,-ou7J 

A number of claims gcnc rn ll:-- kno11·n ns the Dai l nncl F le ming group 
arc located imm crliatch· to lhc south cif the Ycnu,;. Thc;::c include the Ycnus 
Extcn;::ion, Heel J) ccr, fcium pcr X o. 1 and ~o. 2, :\i ppc r Xo. land Ko. 2 , and 
Bcn·ch. In 1906 thc,;c r· lni m,; 1Ycre bonded to the Anglo-Ameri can Consoli-
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dated Compnny of Senttle fo r fl per iod of t\\·o yea rs. Tha t company sank 
the Venu s Extension shaft, and ran drifts fro m it, bu t on the expirntion of 
the option, terms co uld not be agreed upon, and the property \Yas optioned 
to Colonel Con rad for three years. In 1910, h01rewr, the property reyer tecl 
to its original 01Yners , a nd since tlrnt time onl ~' the 1rnrk necessary to hold 
the cla ims in good standin g has been donr . R ecen tly t he ownership has 
changed . Th e claims haYe been divided in to hrn group ~ : the fi rst th ree 
forming the Venus Extcmion group, 01rned b>· I. E. Fleming ; and t he 
:::econd th ree the Humper group , 11·hich is reported to be owned bY John 
~Iill er and ~Irs . ~ I. IY ntso n. · 

Three principal win~ have been foun d on the proper ty, kno11·n as the 
Venus , Humper, and R eel D eer YCins. 

Th e Venm vein i~ a continuation of the Yein occurring on the Yenm 
Ko. 2 an d has been traced :1cro~s the Ycn us Extcn~ion , but has not been 
found 0 11 the adjoining claim , th e Nippe r .X o. 2. Til e ,·ein p osse~;:es the 
sam e main characteristics as on the Yenu" propertY, being from a few 
in ches to 4 feet th ick, bu t gener a lh· fro m 18 to 30 incl1e~ thick. On the 
Ven u ~ Exten~ion the Yein i~ extem inly leac hed and oxidi zed . l b attitude 
is near!>· fi at. P»ri tc. a r~enopni te, and gnlena occur, also y ukoni te, lend 
ca rbonate, orpiment, nncl renlgar . Th e gold content rnn s about $15 to the 
ton, a nd the sih·c r content , except for occasional rich spots, probably does 
not average onr 5 to 10 ounces to th e ton. 

The H umpcr n in also occ urs in a fi ~rnre tranr~ing anclcsitcs. Th e 
strike n1rics from cnst an d 1Yest to north 60 degree~ cast astronomic, and 
the clip fr om 35 to 65 degrees to the north. Th e thickness is JO to 24 inches 
1Yh ere exp lored. The win filli ng c on si~ts of quartz, wi th a rgcnti te, pyrar
gy ri te, stephani te , galena, pyrite, a nd some nati,·e silnr. The average con 
te nt is not known. 

Th e Red Deer vein is also a fos ure in ande~ites . It strikes nor th 30 
degrees cast ast ronomi c am! clip s nortlrn·est at about 50 degrees . W here 
exposed i t is n fc11· inches to 3 feet 'thick , a nd is composed m ai nly of quartz , 
whi ch carrie~ p_nite , gal ena, and some of the hi gh -grade silnr min erals . 

Th e bulk of the denlopmcn t " ·ork on these claim s has been performed 
on the Venus Extension claim \Yhi·ch adjoins the Venu s No. 2. On thi s 
claim a shaft has been sunk nenr the northern encl of the claim for 120 
feet, and at a depth of 40 feet drifts to the nggrcgatc length of 45 feet 
haYc been run in ench direction. About 200 feet from the sou thern encl of 
the claim an open-cut has been nm in 30 feet, and near the southern end of 
the cl a im an adit 1rns driven 35 feet to the nin ancl thence conti nu ed as 
a dri ft 150 feet fo r thcr . 

On th e Beach a nd R eel Deer clnims only a small amount of surface 
work has been clone. 

On the Xippcr :\'o. 2 a number of pi ts and cuts haw been cxcaYatccl 
in t he hope of locati ng the extension of the Venus vein. About 85 feet from 
the south encl of t he cla im an open crosscut \\"as driven 45 feet and a winze 
was su nk 30 feet, from the bottom of which a short d rif t \Yas run on a low
grade vein 6 to 8 inches in th ickness. 

On the Hurnpcr No. 1 near t he north encl of the cla im , a pit was sunk 
on the Hurnper vein. About 300 fee t soutlrn·est of th is p it and near the 
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northern encl of the Humper )Jo. 2, an open-cut ha;:: been run about 20 feet 
in to the Ycin, and from the end of the open-rut n winze has been sunk 16 
feet. From the open-cu t about 40 feet of drifting has been clone and from 
the drift" stopc~ hnYe been rni~ed to the surface. 

Jf ontana 

The ::\[ont.rna j, one of the mo" t important of the original Conrad 
propertir;:. It al;:o \ra;:: bonded to the H arper Syndicate in 1916, and \\°11~ 
pro"pected at llrnt time, but later the option 1\·:1,: abandoned. It i" !orated 
about 3 mile;: southcn;::t of the Big T hing and 2l miles from the shore of 
\\.inrl,· arm, and nbout 3,900 fed :1boH it. 

The ::\Iontnnn win strikes north 43 degrees \Ye;::t and dips to 1.he south
we::;t nt nngle,; rnnging from JO to 30 degree:;. It occms in a fi~sure cutting 
volcnnic rocks, nrnl is from 2 to 5 feet thick. It is composed main ly of 
quartz, \1·ilh \1·hich nre n~sociated galena, pyrite, nr~enop>·rite, pyrargyrite , 
argentite, tctrnheclrite, nntiYe si lver , and lead cnrbonate. The vnlues arc 
principnll:-· in sih·er, but the pyritic po r tions aim carry gold. The Yein 
matter is in plnces highly impregnated with silver minernls for a th ickness 
of 8 to 18 inches nnd assays $80 to $90 to the ton. The re,:t of the win 
i:-< much 1011·er in grade and ·require,; concentration. This is considered to be 
one of the rno~t important Yeins in \Yindy Arm di::itrict. 

Dcvclo7Jmcnl. A drift ha,: J)('en nm nlong the Yein for 700 feet an<! 
an incline shaft has been sunk on the n in for part of its depth, but departs 
from the n ·in 11·herc the vein change" clip. A ;:hort no,,;c·ut ha,: been run 
from the bottom of the incline to tap the Yein. Also on the adjoining 
Mountain H ero claim, a cro..;:::cllt ndit \1·as run 300 feet nncl a 65-foot raise 
\Yas d riYen from the end of ac!it, but no important Yein \\"aS encountererl 
in this ,,·ork. 

Eq11ipmr'nf. A double cable,rny tram extends from \Yi ncly a rm to 
the mouth of the rro,:,;eut on the ::\lollntain H cl'O claim , \1·hich adjoin..; the 
l\Iontana. Thi" trn1mrny i,; 18,697 fret long and has its upper terminal 
3 ,464 feet abO\·e ib !011·er terminal. This trannrny is of little sen·ice as 
at preo;ent situated, hut its !oration cou ld be changed to sen-e the J\Iontana. 
A 50-horsepo11·er compressor \rith ga:-oline engine has been instnllecl ne:tr 
the ::\Ioll ntnin H ern adit. The equ ipment inclllrles machine drills, black
:::mith shop, and, in addition, comfor tab le building:; Jiaye been erected, 
including 111 c· ,:~ and bunk hou..;e,, :rnd office building..;. 

M mid ilI 

This is nl"o one of the origin al Conrad claim;:; \Yhich "·as optioned to 
the Harper S:--ndicate in 191G. The nin outcrops on the left bank of Pool:-· 
canyon ncnr the top of t he hill, and has been traced for o,·er 400 feet. It 
strikes due north and clips to the \Yest at a n angle of 15 degrees. The 
Ycin i.-< a fi,:,;urc in :rndc,:ile. and i..; in mo"t plnrr,: from 6 to 12 inrhe~ thick . 
It is com posed mainly of quartz \Yith pyrnrgyrite, :;tephanite, freibergite, 
tetrahedrite, and blue a nd green copper carbonate,:. The clepo:::it is espe
cinlly rich in the high-grade :; il\'er minernb. A ..;hipmcnt of 5 or 6 ton" 
of ore b>· Co lonel Conrad i..; reported to hnn gin·n return,; of $165 in 
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gold and silnr, the chief Yalues being silver. Ore from this deposit can 
be hand-sorted to carry $100 to $200 to the ton, but part::; of the vein do 
not run onr $20 to the (on or pe rl rnps lc~3. 

A comparnt inl)· slight amount of work has been clone on this property. 
This include;; a main drift about 90 feet long with son1e shorter ones 12 
lo J5 feet long, clriYen on t he Yein, and also some su rface trenches. 

Bia Thing 

The Big Thing \1·ill not be described in this repo rt as its Yalues are 
chiefly in gold . Although galena and sphalcritc a rc reported to occur, 
they arc so minor in amount that the ore-body cannot be looked upon as 
an economic source of lead and zinc. 

Uranus 

Th e ·crnnu~ nin i~ ~ituntccl just above the fork~ of P ool.1· creek. The 
vein i;:: traceable on the surface for about 1,500 feet, a nd crof'<;cs a high 
ridge bet11·een the t11·0 branches of t he creek, and is thus n:-iturally exposed 
fo r ~omc depth. ..\. tunnel 1rns run in on the 1·ein 180 feet in 1905. The 
nin in the tu nnel varies in \\·idth from a few inches up to 3 or 4 feet, and 
ca rri e;:: a con~idcrnble quantity of nrgentiferous galena, \Yith nati1·c :0ih·er, 
ruby :::ih·er, pyrite, and arsenopyritc. 

Joe Petty 

The Joe Petty Yein cons ists of alternating bands of quartz and silici 
ftecl and mineralized country rock, carrying layers and <;cattcrcd grains of 
rich si lnr and si lnr-bcaring minerals. A shaft following the Ycin was 
sunk to a depth of 50 feet in 1905. It showed a Ycin about G feet wide. 

( 6) Wheaton District 

Ref crences 
Cairncs, D. D.: C:C'o l. Sun·., Canada, i\ikm . 3 l (1912). 

(:Pol. :-;m1·., Canada. Sum. llc pl. 1915, pp. 46-49. 
Coc-idiPld, \\". L: Sum. RC'p t. 1922. pl. A, pp. 1-9. 

Sih·er-lead veins han been found on the eastern face of Idaho hill in 
Wh eaton di<;trict. The c laim~ in th is Yicinity were stak ed in 1908, and 
little \VOrk has been done on them since 1910. All the Ycins occur in an 
arkose that forms part of the Laberge series, and is probably of Jurassic 
age. This series is cut in the Yicinity by bodies of granitic intrusives, 
belonging to the Coast Range intrusives. The Yein . strike about north 12 
degrees and clip at 70 degrees to the "·est. At l cm~t twch·e Yeins were 
located on lhc property of the 1.:-nion Mines and l\Yo on the property of the 
Kevada mines . The Yeins run from 4 to 12 inches in thickness and :-ire 
exposed from 10 to 200 feet along the <;L11-face. Th ey arc fa irly tabular in 
form, but lack as a rule sharp definition between the walls and the ore. In 
places the Yein \1·iden Rucldenly into irregular masses 4 to 6 feet \\·icle, and 
20 or more feet in length. 
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::\Iincra lization con;;i:=::ts chiefly of quartz, calcite, galena, arscnopyrite, 
~plia l critc, pyrilc, a nd chalcopyrite. Qunrt;,1 i~ the rno:-;t important ganguc 
mineral, and ga lena and arsenop:nite are the mo::;t important metallic con
stitucnl::; of the ores. A"says of the better grades of g:1 lena ore:; yield about 
50 ounces of ~ilYcr to the ton, and about 40 per cent lead. 

The deposits were fanned by rnctasomatic replaccmenL chiefly a long 
bedding planes in the elastic rocks, but a fe,y cross-fractures also occur. 
The source of the mineralizing so lutions was probably the granitic 
in trnsi ,·cs. 

Tim prope rties, t he Unio n ::\fin e~, con,;io:;ling of hrn claims owned b:< 
\V. F. Schnabel and Mr. Northrop, and the Nevada group of eight claims 
owned by W. F. i::ichnabel and C. Bush, ]iayc been located. Tlie dcYclop
ment inC'lude,.: n ern,;,.:eut 15 or 20 feet in length an d a cC'rtain amount of 
surface stripping. 

Another group of veins, Yaluablc chiefly for their gold and si lnr 
<'Ontcnt, occur in \\"11 caton district. In certain ino;tance:=::, ho11·c1·cr, these 
carry considerable amounts of ga lena, and "·here this is the case, short 
description 1dl be given . For fuller information the rcadC'r is referred 
to Cairncs' report. 

lrhcalon ill ountain 

The ::\IcDonald fraction is situated near the \Yestern edge of \\.heaton 
mountain. A fj,.:,;urc win outcrnps inter,.:erting granit e, 11·hich i,.: 11·ell 
mineralized \\·ith argcntifcrous galena, and which in places constitutes the 
g reater part of the vein fillings. A shaft 20 feet deep const itu tes prac
tically the only denlopment \\·ork on the property. 

Tally-Ho Group 

This group is siluated on Tally-Ho gulch a nd con:-;i,.:ts of eight claims 
0\rned by A. Birnie, C . .T . In·inc, C. I. Burnside, and F. T. ::\IcG!nshan. 

The ore occurs in a brecciated fau lt zone in the Coast Range i11tl'usi,·es. 
The fau lt zone consi:-;ts of fragments of granite of Ya rying size, cemented b:< 
quartz, \\·ilh a vein of quartz of Yarying thickness on the foot-wall. In the 
f1r,;t 100 feet of the drift , the 1·ein r:rngc,.: from 12 to 20 inehe"', then for 
6 feet it is from 30 to 36 inches, whence it rapidly decreases to 12 inches, 
and for the l:ist 150 feet of the drift docs not averngc more than 6 inches 
thick. 

The quartz cnrrie:=; con,.;iderable :ngentiferous galena, fairly eYenly 
cli..:,:emin:1lrd. i\o other mctnllic mineral occurs in appreciab le q1 1nnt itic:::. 
~en r 1 he ,· 11 rhc·c for 8 or 10 f cct tl1C' r~:1 lena has been part I>· a I tcred to 
lc:Hl c:1rbonalc. A;;,:ay~ "l:ow ,·a!t1e:0 ranging from S9 to $80 in silYer ancl 
gold, :rnrl il i,.: lho11ght th:1l a con,.;ider:1blc part of the Ycin 1rill aYeragc $20 
in gold ::rnd sih·e 1· . 

Other Ycin,.; a rc kno11·n on lh i,.; iwopcrty, but the» ha1·c not been 
developed, nncl nothing definite i<: kno\Yn concerning them, exccpL that 
piece,: of ;;olid galena, 6 to 8 inehe,.; in diameter, h:wc been found. 

Denloprnent \\·ork includes a dri ft 290 feet in length leading from 
\\·hie-Ii are a JO-foot rai,.:c', and :t ·10-foot c-ro,.:,.:cut. Of recent >·cars further 
\\·ork ha:=: been done on t his property by C. J. 1ffinc, bu t no detail<: as to 
the re,.:ult..; of lhi,; arc arn il ab lc. 
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Becker anrl Cochran Property 

A number or claims O\rnccl b,· T. Berkcr nnd H. Coc:hrn n hn,·e been 
lora ted on the \1·estern face of ·mount .-\nder"on. These comprise two 
group~. the 1\"hirlwind and Sheep, the former con,;i"ting of ;:;ix claim;: :me! 
the latter of five rlaim" . Th ere nre two main Ycins with other:-; or lcs,;cr 
importanrc occurring in fis:::mc;:; in the granitic intru;.;i1·cs. Th e Ycins extend 
about 2,000 feet along the face or mount Anderson. The grcntcr :nnour. t 
or dc1·clopment has been clone on \1·l1nt is called the "lo11·e1· YC'ill ". This 
;:;t rikes at north 68 degrees \1·c;;;t , :rncl clips northenst at nngles of from 80 
degree,.; to ncnrlY Ycrticnl. Th e 1·cin con;:i,:L; of quartz \1·ith nrgcntifcrow; 
gnlenn. A ba"alt d.d::c , intrnd ed nlong the Yein , is persi;-;tent onr the 
length lo \\·hi('h dcnlopm cnt ha,: brcn ('arriecl . r\ drift knom1 local!~· a:; 
No. 2 tunnel ha,- been dri,·en on thi,: Yein for 350 feet, t hroughout 11·hich 
rlistnncc llie qun rlz ha;-; :1 thickne"" of 8 inc:hc:-; to 4 feet, \Yith fl!1 flY Cragc 
of about 18 inches. About J50 feet bclo\\· this dri ft, a cros-;rut 172 feet 
long ha;; been drinn to the win , nnd continued n,: n, drift for 150 feet. 
Thi,.; i,; knmrn as No. l t unnel. In this drift the qunr tz ha" n thickness 
of from 6 inches to 4 feet, with nn nYernge of nbout 18 to 20 inche;:. 

To the ,.:o uthcn;-;t nlong the fnce or rno1111t Andn,.;on \"Cin outcrops ha\·(' 
been cxpo,;ed b~· n, number of pit;.; , trenf'he;: , and open-cub , for a di,;~anr e 
of 2,000 feet. The,;c "ho11· lhc "amc characteri,;ti(',; a:-; the Ycin in the 
drifts, and a rc accompanied b:· tile f:amc or a simi lar basalt dyke. The:' 
may be pnrt" of other Yeins, but a more likely cxplanntion i-< that they 
arc continuations of t he ;:;amc Yein which ha,; been repeatedly off~et to 
the ca;-;t by cros:'i fa u 1 ts. 

On the Sheep group in the mos t :;;outherly of three line" of ou tc rops 
there occur;; a n important exposure know n to the mYncrs no=; 1.hc " bip: 
sho11·ing " . There the basal t cl:·ke i::; irregu lar in form, and th e 1111:utz ha ,; 
a t hicknes::; of 3} to 4~ feet, and is \Yell mineralized. A hundred fed 
be:·oncl thi:-< ;;howing nn adit 1rn~ dri,·cn to tnp the Yein \\·ithout "twrcs;;. 
as it has apparently been faulted . 

The lo11·er Ycin has been carcfull~· sampled in the lo,Yer dri ft, and is 
claimed lo 1werngc $ 10.60 to th e lon in gold, f: ih·er , and lead; but chicA:· 
in sih·er and lead . Th e lead content \n1,;:; calculnted on a ba f: is of 4 cents, 
the clcpo,:it a ,·crnging 8 · 2G per cent of th i,; metal. In t he upper drift l hc 
Yalues nrc slight!:· Jess tha n $10 to the ton. 

Approximately 200 feet in eJc,·ntion aboYe th e outcrop of the " lm1·er 
,·ein ", an " upper Yein " occurs \Yhich :-;trikes due caf:t :rnd ;rc ~ t, and 
is Yert ira l. Thi ;; Yein con,;i,;ts of quanz with more or less cli :;scmi11atec! 
gnlcna a nd pyrite with ;;ome lead carbonate. An ad it 3.5 feet long \1·n:; 
driwn to the win , and continued a" n drift a long the Ycin for 7.1 fr et in 
n, f:ouU1crly direction. Th e win ha" n thickne,.:,- of 4 to 20 inche;;, and 
sa mpl e;; indicated rnluc,; of $5 to $18 in go ld , sih·cr, and lead. 

The clcpo;:it;; arc 25 miles by 11·agon ro::icl from Robinson ~ta t i on on 
the ·white P a:-:s nn d Yukon raihrny. 
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JlI incral I Jill 

Th e L ega l T ender claim has been ,:takecl on ::\Iincral hill lying bch1·ccn 
Thompson creek and \Yah on riYcr. Th e cl::tim occurs on the steep southern 
slope fac ing Watson river. 

Th e n in on the property is a fosmc in granite, which strikes in a 
nortlrn·esterly direc tion and is inclined to the north cast at angles appruach
ing th e nrtical. Th e filling consists of qua rtz with a rgcntifcrnu · gn lrna 
oc curring in pl aces plentifu ll>· di :::scmina tccl through the ganguc. The 
quartz ha,.; in places a \\·c ll-clcfinccl comb st ructmr. 

A dri ft JOO feet long hn,; been run on the Ycin , which for thi s di:.: tancc 
renrnins pe r,:istcnt in strike and clip a nd thickne""· Th e ore is cl11imcd 
to nnrage $30 to $40 n ton in gold nnd sih·cr. 

JU as cot Croup 

The ::\fascot g roup lies about 45 miles from Robinson stat ion on the 
\\"h itc Pa"s a nd Yukon raihrny; i t i::: "takccl prnc tica lly on t he di,·iclc 
bet 11·een \Y nt:::o n riHr and Berne>· creek. Th e propert y is 01rnccl by ::\I. 
\\"atson and E. John"on of Cnrern"", a nd in 1921-22 w:1;; optio1wd to t he 
Slate C reek :\fining Compan>· of Al a>'kn . A smal l amoun t of pro~pcc tin g 
\\"US clone U>' lhi::; compan>·, bu t the option \\·as ab .:tndon cd in 1922. 

Th e outC'l'op i~ along a steep cliff face . and is Yi"ibl c for abo ut 2,000 
feet. The Yein ·rnries co nsiderably in strike, clip , and thicknc~~, being in 
so me place,.; 20 feet thiek and in other:-- k""' than 1 foot. A t the ba"c of the 
cliff an ad it 11·a" clri,·cn on the win, but as it was fill ed with water only 
lh c smface fc•a l11rc;.; eould be exa mined. Acrorcling to in fo rm a ti on ,:uppli cd 
b>· J. ::\Ioorc Elmer ol' the S late Creek Compa n>·, the n in p inched to 6 
in cit es lo11·anb l11 c end of lltc tunne l, nnd the values dropped to $7 a to n 
in gold and si!Ycr. B elo1Y the mouth of 1.hc adit the nin is 6 feet IYide, 
bu t it na1To11·,; lo le"" lhan 2 feet in:-;idc the portal. As:::ays from i.hc out 
crop , it is rlaimccl , sho11· n lues of $15 to S30 in go ld a nd si!l·rr. The 
eounfr>· roc k i~ a dio ri lc of the Coa;-;t H ange in trn" ivcs. A gr:tb sampl e 
\\·as taken of the 6-foo t portion of the Yci n belo\1· the mouth of th e adit . 
This a""a>·cd 0· 11 ou1H:c;-; of go ld to tlte to n, 1 ·45 ounces of silver to t he 
ton, ancl lead, not dete rmined. 

Other D istric ts 

::::ih·er- lea d- zinc dcpo:-:i t:-: haYe a l"o been r eported from other cfotri ct,:. 
D cpo:::i ts arc knom1 to occur on Rude creek, in Elo tas:-:in cli;:;trict, on 
B os11·cll riYcr in Big ::lalmon district , and from Fiftccnrnilc creek in D a 11·son 
di.-trict. ::'\o rlntu111 i,; nrnil:iblc 11·it h rc:-: pcct to these dcpo,;it". 
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Explanation of Figiire 34 

1. Rainy H ollo\\' section, Allin 
2. Allin Lake SC'cl ion , Allin 
3. l'ialm on Ri,·cr SC'Ct ion , PorLl a nd canal 
4. M a rmot Ri,·er sect ion , PorLLtnd c;rnal 
5. B r ar Ri ,·cr sPct ion , Port land ca nal 
6 . C<'org;i a Hin' r sect ion. Po r tl a nd can:1 l 
7. ::\ass Ri,·cr mining di,·is ion 
8. ~kcf•na n1ininp; di\·i . ..: ion 
9. T\rlla Coola 111ining di,·ision 

JO. Skccna se rti on , Omin cc;L 
11 . H azelton sect ion, Ornineca 
12. Smithers sect ion , OminPca 
13. T c llrn·;1 ><cction , Omincca 
J.J.. Owr n L akP sect ion. O m ineca 
15. Burns L1kc scel ion , Om incca. 
Hi. ~iholn. sect ion , Orn inc r;L 
17. Fort Crnh;ime S<'cl ion. Omi ncca 
18. C :uiboo mining di1·ision 
19. Quesn0 l mining cli,·i;;ion 
20. Barrierr sect ion , E cim loop,; 
21. C hu C hua srct ion , J\:arnloops 
22. i"cymour Ri rn r sect ion , Eamloops 

23 . Sicamous sec tion, E a mloops 
24. ::\i co la m in ing di,·ision 
25. Yale mining di,·ision 
26. L illool'L mining cli Yision 
27. Similkameen mining cli1·ision 
28. C:rcemrnod 111 ining cJi ,·ision 
29. Grnnrl Forks mining di' ision 
:lO. Arrow Lake mining :Ii,-i, ion 
31. H cvebloke mining di1·ision 
32. C:oldrn mining di ,· is ion 
33. \\ . indcrmere rninin" division 
34. F o rL Steele mining di,·ision 
35. Sloc:rn, Sl oca n City, and 1\inswor Lh 

rnining di\·isions 
36. Lardeau a nd Trou t Lake Ill in ing di vi-

sions 
37. x.+;on mining division 
38. Yanco1ll·c r mining cli 1· ision 
39 . Cla>·oquol mining cli1·i:;ion 
40. Qualsino rnmmg di1·is ion 
11. X:rna imo minin g di1· i~ion 
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BRITISH COLu::\lBJA 

British Columbia in 1928 proclucccl over 94 per cent of the lead and 
nearly 88 per cent of the zinc produced that year in Canada. The greater 
part of both comes from the Sullivan mine at KimberJc,·. A large number 
of properties, ho1YeYer, ship ore to the custom plant at Trail. Sil\"Cr-leacl 
zinc ores that 11·ere formerly penalized for their zi nc content now find their 
zinc an asset. 

As outli ned in the chapter on the geology of zinc and lead deposits in 
Canada, the great zinc and lead proch1cqng part of the province is the belt 
lying east of the Coast Hange batholith and more particularly the southern 
part , knO\rn as Kootenay cfotrict. Thi~ belt contains hundreds of proper
ties on \\"hich lead and zinc ore" occur. On by for the greate~t number the 
ores arc dominantly sih·er-lcad witl1 t he silver forming the more valu able 
part. 

For the description of the occurrences of B1,ifoh Columbin a different 
treatment is employed than for the occurrences in the rest of Canada, as 
gi\"Cn on preceding pages. No attem pt is made to cle~cribe in detail or c\"Cn 
to li~t nll the propertie~ on 11·hich zinc and lead mineral,; ha1·e been found. 
References to the more important occurrences, by mining divisions, is made 
rn tlrnt a general idea of the cli,;tribution , character, and im por tance of the 
Yarious deposits may be gained. In the c.'l~e of Slocan region, which is to 
be treated in a memoir by C. E. Cairne~, n general summ ary, follo11·ecl by 
tables sho11·ing the production of t he various propcrtie:<, is given . 

T he follO\Ying is tl1e production of lead and zinc in Brifod1 Columbia 
by mining c]i,·isions in the years 1926 and 1927. 

l\lin ing divisions 

L ead 
Fort Steele. 
Sloe an. . ...... . . ... ............... . . . . .. . . . . .. . . . . 
;\ inswortli . .. . 
Portland Canal 
:-\<'Ison .. 
Om inc<'a. .. 
C: recn wood . . . . . . . .. . .. . . 
'Yind0rn10re .. ... . . . . . . 
. .\II otl1c1·"·. 

Fort ~ll'l'i<'. 
~loC'an . 
.:-\_insworth ... 
Port land C:uial. 

Total. 

:-\t'ISDn .......... . . . 
All ol li t'rs. 

Total. 

90751- 18 

Zinc 

1926 1927 

Lbs. Lbs. 

2:,2, 050, 057 
4' 58-~. 822 
:l, 4-12 ' 6.53 

G43,0Gl 
856, :30:3 
M!i,631 
180,49.5 
390 680 
230: 23:i 

25:3, on , 937 

I 27, 7.50 , 4H 
5. 79:1, 999 
7, soo.:374 

42, .503 
1, O:i6, 026 

733, GO! 

J.12, 87G, 947 

270' 703' 660 
2, 90G, 697 
3,251,280 
3,663,4 14 
l ,:J2.5,:l:l8 

398, 888 
26.5, 996 

5 1,98 1 
429, 169 

282, 996,423 

132, 287, 8G2 
4 ' 9:17, 78-1 
4 ,225,392 
1, G09, 923 
I , 342, 188 

822,29-1 

145 ,225,H:l 
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(1, 2) Atlin Mining Division 

Atlin m111111g diYi~ion includes all the northwcstcrn part of British 
Columbia "·hich docs not fall 1Yithin the drainage areas of Stikinc or Liard 
rivers. Lead and zinc minerals arc knmYn to occm in t1Yo sections known 
rcspectinly as Rainy H ollo"· and Atlin Lake. From the latter a produc
tion of silnr-lcacl ore ha ' been rn[lde by the Atlin Silnr Lend :.\lines, 
Limited. 

( 1) H.\IXY HOLLOW SECTlOX 

R eference 

Jam es, II. T.: Ann . R ept ., J\lini~l er of ;\line~, B.C., 1927, p. 114. 

Rain~· Hollo\\· sect ion , \\·h ich includes a mm!! triangular area in the 
extreme nortlrn·est corner of the ]JrO\'ince, is r eached from Haines, Alaska, 
on the 11·est side of Lynn C[lnnl about 1.5 miles belo\\· Skag\\·ay. A motor 
road to the In tern ational Boundary ha~ been built by the Alaska Road 
Commission. ·with improved means of communication there are proper
ties that may become of importance. 

Th e rocks include limestones, probably of Pah:rozoic age, intruded by 
dioritc. The deposits arc quartz yeins and contact metamorphic ores in 
the lime~tonc. In the quartz nins of the Stampede group the chief Yalucs 
are in gold and silnr. On the :-Iaid of Erin property, a deposit of contact 
metamorphic origin sho"·s values in copper and silver, the principal ore 
mineral being bornitc. On the Victoria and :-Iothcr Lode arc deposits of 
lead and zinc. The Victoria ore-body consists of a lens of massive galena 
and sphalcri te in limestone. In one cut the lens is l 5 f ect ,,·ide and in 
another 25 feet to the south it is JO feet wide. An 8-foot sample across 
a part of the narro\\'cr cut assayed: gold, 0 · 02 ounce to the ton; si 1 vcr, 6 · 2 
ounces to the ton; lead , 28 ·6 per cent; zinc, 24 per cent. 

The l\Io thcr Lode group of thr ee claim~ adjoins the Vic to ria. It shows 
a shear zone 6 feet "·idc C'ontaining: iron, lead, and zinc sulphides . Th e out
crop is 400 or 500 feet south of the Yictoria showing and on the same line 
of strike. 

(2) ATL1X LAKE SECTlOX 

Rcf erences 

CoC'kfle ld. \\'. E.: C:C'ol. Run· .. Canndn. Sum. Rcpt. 192:j, pt. A, p. 15. 
Cainws, D. D.: Ceol. Sul'\' .. C'nnnd:i , M em. 37. 
Clothier, G. A.: Ann. Il C'pt,- ., Minister of Mines, B.C.: l!J25, p. 115; 1926, p. 107. 
J ames, H . T.: Ann. Hcp t., Minister of l\Iin es, B.C., 1927, p. 11 4. 

Th e claims of the Atlin Sil\'Cr Lead :-Iine:o, more commonly kno1rn as 
the Ruffner group, occur on Leonard mountain in the vicinity of Fourth
of-Ju ly creek. The» arc :::ituatcd abo1·e timber- line about 14 mil es by road 
from Atlin. Atlin is sc1Tcd during the summer months by lake steamers 
of the \Vhitc Pa~s and Y ukon route \\·hich connect 1Yith the raihrny at Car
cross, a point 68 miles from tide11·ater. In \\·inter a road is maintained 
acro:::s Tngi:::h and Atlin lake:::. from Carcross to Atlin. 
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Leonard mountain is underlain b:· light gre:-, coa r,e-texturcd, granitic 
rocks. In place::: they arc porphyritic \\·ith phenocr:»~t;:: onr an inch in 
length, and locally aplitic plrn;::es occur. The,;e rock~ arc rela ted to the 
Coast R ange batholith. T lte grnni tic intru:::i\·e i;:: i1wad cd by dark green, 
fin e- textured dykes of hornblende lamprophy res regarded as being bnsic 
differentiate;:: of the granitic intru:;i\·e. 

T ltc ore depos it;:: con;::i;::t of mineralization alon!?; shenr zones \Yhich 
follmY the clark green dd.;.e;:: in the granite . T he"e dykes nrc roughly 
pnrallcl. ~trike north 30 degree~ ea:::t to north 50 degree;:: cast, and clip at 
a high angle to the no rtlmc"t. Th e:· \\·e re c\·iclently lines of \reaknc;::s, 
for they haYc been crushed and sheared U)' monments after their intrusion. 
Solution;:: trnYelling along the"e shear zones fi lied tlic ft,;"ures and to a cer
tnin extent replaced the rrn,lied cl:·ke rock. The rnlphatc mineral;:: ron
si;::t of galC'na, sphaleritc, ar;::enopyritc, p:-ritc, and chalcopyrite \rith a 
gangue of quartz , calcite, :rnd ankeri te. Th e fi ssure zones ,-nry in \Yidth 
up to J4 feel. On the surface they arc prernilingly leached and oxidized, 
but the depth of oxidization rarely exceeds a few feet . 

Th ere nrc l\Yo main Yeins on the property knO\rn re;::pectiYely as No. 
2 and X o. 4, nm! a third, Xo. 3, of small dimcn:::ion;::, ha;:: been locntccl at 
hrn poin t-= . Cockfield states : 

"The "·orkinµ;.~ cono'ii't of a ~hufL thn'E' a d ili'. and a nun1hC'r of opC'n -cuts or 
t rC'nch f'o' . ThC' l' :trlirr "·orkinµ;.-< Ji r up t hC' .' IOpC' loll"ard .-< lhe peak bel\\"C'C'n Vulean 
and F omlh-of-.Ju l.1• crC'eb. On n'in ':-\ o. 2 the upper or p:i.,;Lrrnmo,;L \\"Orkinµ;:; consist 
of :i :od1 :1f( 7.~ fr·l·I d C'C'Jl :-ilualed on tlw ChrrokC'r cl:iirn, 11·ith :l drif t in Lo th e hill a long; 
t ll(' 1·cin 110 feC'( long; at a dC'pth of 50 feC'l. A ,;hort drif t lo the \\"est was a lso run 
al the 'a n11' dC'plh. 

Procc·cding in :l 11·e,- tnly dirC'dion a long; the :'(rike of the vein the nex t working;::, 
a l>io on thr C'lwrokrC' el :tin1. rnn,;i,;l of " n oprn-cut a nd adil, about 500 fcrt from the 
' ha ft. Tlw a dil in ren li t:-· clrifh along the n ' in for 190 fC'e l , but \\"as cn.l'cd 30 fC'et 
from lhr rnlra ncr . RO that r n l r.1· 11·as impos,;ilJIC'. The ,-rin ni:lic' ria l at t hi s point has 
a thicknrs,; of :d >ou( 6 feel and con,; i>ts of quartz ll"ilh cli"'eminaled sulphiclcR. 

Fom hu ndrrcl feet fartlw r a long lh r slrikC' of the ,·ein is :i n 01wn-cu t in 11·hi,·h the 
vein is exposC'd for a IC'nµ;t h of 25 feel. I t has a sl rikC' of north 45 dep.n'es east, 
maµ;iwt ic, and a dip of 60 d C'p:rC'(',; n ort h11·('s t. Tlw vein has a lhickncRS vf 6 fert 
throughou t l hr kngl h rxposC'd. and consi,ts of d:-·kr rock hr:Ll·ily impr0gnaled with 
quartz and ,;ul p hid r,; . In anot lwr rut a fr, 11· :-·:ml.-< f:trt lwr ll'C',;! the vein is exposed for 
20 feel. has a strike of north 53 dC'µ;rC'Ps C':lsl, an d a di p \·:ny ing from 70 cl rgn'cs nor th-
11·esl to nC'a r l.1• 1·r' rt ie:d. Thr hanging-1rn ll is not rxpo.,ccl, hu t the thickne:;.'l us shOll"ll 
i,; ahot1( 5 feC'l. As in t he cul :ii>OVC'. thr tnin c' r:t lization consi3ts of quartz 11· ith ga l0na, 
zinc blendC'. :tnd ar,;r nop.nilc': tlw Ru lphides in thi s ca,C', holl"CH' r, appa rent ly oc.;rur in 
ll"C'IJ-ddincd hands from l inch lo 6 inchrs I h ick. 

I n a cul 400 fret lo the ll"Csl of llwsr ll"Orkings a lengt h of ahou l 40 fcC't of the 
vein i,; p:Hl ly Pxposed, the hunging;-ll"al l not he inµ; \· isih!e . ' The ve in \\"here exposed is 
6 feet thick, and consi;;ts of dykC' rock a nd quartz conl:1ining sl rC'ab o f ye ll ow and 
h r01rn oxi d rs ll"hirh prohahl.v l'C\ll'CSC'nt leached nnd oxidized sulphides. For t h e n ext 
2.000 fC'Pt :donµ; t he st rike of t lw \ "C' in there arc n o rxposm cs. ScYPra l cuts h[l1•e hcen 
pxcanded. but t Jw,;C' did not C'nroimter the vC'in . An C''Jl0'urc 2 ,000 feet wesL uf the 
abo1·r-nwnl ionrd ll"Orking:o; is on thr Cornm:rnrhrr claim and consi~ts of [ln open-cut 
nboul 15 fC'et long, ll"hich iR hadl.1· s louglwd. so that onl:-r a p:wt of a reddish earthy 
outcrop ran hr sr'<' n. The ~i pproximate t hi cknC'ss of tlw 1·ein al thi s point is 11 feet. 

Xo furtlwr 11·ork has b0rn d one on lhr Yrin until a point 1.fiOO feet fa r the r a long 
the stri ke i ~ r(':H'hr d . H r rP. on the s teep l1i l l - ~ icl c of Foml h-of-Jul» cree k, on the Portal 
claim. a d y kr occt1r:; 1Yhirh h: i~ h C'C' n trrnchrd Ii:-· Rix open-cuts. Below the !011·C'st cul 
an adit 45 fc0I in kn.gl h ha,; hrc'n nm ll"il h a drift along the fool-wa ll of the d.1· kc and 
ano l lwr rlosr I o I hC' hanµ; in p:-mi ll 25 and 20 f Prl Ionµ:. rC's\WCl il"C' lv . The ~tr i ke of t he 
d.1·kC' is north 45 degrC'e" C'a"l maµ;1wt ic, and l he dip i~ 75 degrees nortlrn·csl. As shown 

9G75~- 18} 
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by the un<lNµ:round workinµ:.-< thr dykr . partly concPalrd b.1· lillllll'rinµ: , h:ts :rn approxi 
mate thickne;.;s of 25 fl'pt. :\o sulph ides 11·c' rc obsr1Yrd on lhr fool-wall 'idc of the 
d.1·kc, but the drift towards the hanµ:inµ:-1rnll sidr ;.;ho11·('(I :t h r:t1·y band of .m lpliidcs tJ 
inches 11·ide, with disscmi 1rnlrd sulphidr; throuµ;h the d.1·kc roC'k. The sulphi :lrs at thi ,; 
poinL are µ:al ~ na, zinc blrn<ll·, and ar;.;cnop,1Titl' , with some eh:tlcopyrile ·111d p:, ri te'. 
In rxc::n-at ing the drift ruh.1· siil·pr (p,1•rargy rite) 11·as rPporled , but none wa;; oi1'C'l'l'<'' I 
in pl:tCe 

ln the six cuts :i\Jo1·p thr ndit, the uppl'l' [11·0 did 110(, rrach brdrock. Of the \01w'r 
culs the third is 50 fecL Ionµ: but is slouµ; hPd , ;o;o that the n' in eould not he .«ef'n. Tlw 
fo urth sho11·ed 20 frp ( of rnin r ralizrd dyke rock , lhr fifth 20 frC'l of ch·ke rock with a 
slwar-zone nrar llw centrp hr:11·i i1· s lai1wd with oxidrs . and th r sixth 20 fr et of dd:e 
rock with mi1wral showinµ: s nra r 't hr ha nginµ;- and foo t-1rnlls. . 

ITiµ:h a"a.1· n1 lurs ha1·r hrl' n ohtni nrd at lhi,; sho11·inµ;. Onr :1 .-s:1 ,1· show,; :360 in 
µ:old :rnd 699 ounces of si il·rr and anol hrr SS in gold and 447 ouncr,; of si l\'l' r. to the 
ton. Thrsr :1,;'>1.1·:' were lakr n Ol"<' r a width of 21 to 4 l"'r l. Th r :t\'C' r:1p;r of tnr :1"".l 'S 
at this point, pro1w rl.1· ll'C' iµ:h trd to the widths m·i' r whi ch thr.1· 11·c re takrn. i;.; $17.66 in 
gold and 265·3.f ounces in ,;i ll'C' r. Thi s a1·eraµ:r includl's th r hiµ:h r r :iss:1,1·s . 

1'ci11 .Vo. 3. Ko. 3 1·rin occurs 140 feet south of :\o . 2 1·rin :111d is rxposrd in !11"0 
open-cul .-<, one near thr shafL, and one 3.000 frrt weslrrl.1· along tlw ;.;trikr. This 
Ot'l' ll1Tr nce is only of minor illlportan cr rconorn icalil-. :u1d .1·r(, i-< irnporlanL as shnwin p; 
llw charncll'l' nnd continuity of the dc·po,;ih Tl1 is ci.1·ke has a lhieknrss of about 3 i'cct 
and strikrs north 45 d c'µ: rrf's rn aµ:nr tic an d di p,; 8.5 d r· µ:rc·rs nortl111·r st. AL i h r xpO>'lll'<'S 
in oprn-euh it is ,;hat lcrcd and mitwralir.Ni. At t hr lower f'llt I h<'l"' is a hcn\-_1· slain 
of ,1·rllo11· oxi dC' on lh r oulC'ro p, with a sram of 2 inclws of sulphi cks closr lo the 
hanµ:inµ:-11 ·a ll. At thr upprr cul the µ:<' nr ral charart r ri stics rr m:1 in th r sa me, bu t the 
mineralization is mueh rnorl' sc:rnt .1". 

1'<' in .\'o. 4. Vrin ::\o. 4 is siluatrd 1.600 fr rl sout h of 1·rin ::\o. 2 and has hrrn 
trnC'r d on thr smfacr for :t di stancr of 01·er hal f n mil r . At thr lo11·cr rnrl of the 1·e in . 
on the B;trbrr claim, is an adiL 300 l'rr l long, which follows the Yr in . One hundrrd and 
r iµ:hl,1• frrt- from the r ntrntH'l', :t cro,;scut 20 feel Jonµ: has hrrn 11111 toll'ards the foot
mdl sidl' of lhr dykr . 

As ,;holl'n by' the workinµ;s, thr dyke, nt the point whrrr it has b rrn f'lt t af'ross. 
has an approxinmte thickness of 24 ff'rt. At this poinL thrre is :t b:rnd o f sul p hidrs 
2 frC'f 11·idr near the h:1nµ:inµ:-wa ll of th e dyk<' , w ith n10rr or lrs.-; di,;srminall'd .su \phid r,; 
in thr s lrnttN0d cl,1·kc rock . Thro11µ:hout the lrnµ:lh of (\ip adit b:rnds of su lphicb; 
from 6 inches lo 2 frrl in width app<'ar, with consiclr rnhl r r:t rth.v oxidr,; . ::\ <'a r th r far<' 
of th r adit sulphidrs 11·r rr obsrn·rcl in thr µ:rnnitr s01·crnl fcrL from th r conbct of llw 
dykr with the µ:ranitc. Thr st rike of t he dyke a1·craµ;rs north 45 deµ:r el's cas t magnrtic 
and t hr dip 63 drµ:rrr s nort hwrs l. 

In th r upp C' r cu h on this Yrin thr cl.1·ke and 1·e in m:1trri:1I wrrc found. lrnt at th r 
t i lll C' of f he ll'ri trr's 1·i si t t hrse cu Is had slouµ:h cd so bnd l.v that Ii t 1 lr f'ould !w :tsCt'r
t :tinrd with regard lo thickn rss and !lmount of mi1wralir.ati on. In lhr fir,;l cul abo1·r 
th r adit thrrr arr apparrn l,1· (ll'O hands of c; iilphicles, one tom1rd~ the hanµ:inµ:-wall 
and th r o thcr lommls th r fool-11·:1 11 s id r of lhe d.vk0. 

A la rge numhrr of samp l<'s ha1·r lwrn taken in inclcprndrnl <'Xam in at ions of lhr 
proprrt ics. These show a µ:o ld cont rnt usually lrss th:m S4 to t hr ton a nd :11·Naµ:inµ: 
about $6 to thr ton if hiµ:h :!'sa.1·s lw in clmlrci. At mosL of thr cuts, ho11·01·0r, the µ:old 
ronl r nt rnns from $2 to $4 lo thr ton. Al the adit on thr P ortal clai111 thr :11·0ra!!'' 
o f lhr samplro takrn is S24·.80 in µ;old , wciµ:htrcl accordinµ: lo tlw widths OH' r 11·hi eh 
1.lw samp les wl'l'r takrn. Th r siil·rr n tl 11 cs at t lw a dit· on ::\o. 4 , -r in, B :1 rlw r claim. 
nm about 1.5 011nrcs m·rr an :t\'l' l':ll-(<' 11·idlh of 3 fert 6 inehrs. On th r hiµ:lw r cuts on 
t·his 1·e in the 1·a h1rs arc lowr r . rnnning 1·24 ouncrs ovr 1· an nvcraµ:e wid th of 2 · 9 
frrt. On tlw lo11·p r work inµ: s on :\'o. 2 1·<'i n the hiµ:lw r a"'a1·s show $60 in µ:old and 
699 ouncrs in s iil·r r. with an a1·Naµ:r of Sl7.G6 in µ;old a nd 265 ·3'1 ouncrs o f "iil-rr to 
tlw ton. This a1·er,1gr inrlucl r;; thr highr r a,;:a,1·"· L rad i-< 11su,dl.1· from G lo 1t:i 1w r 
r r nl o f the orr. 

A fair rstimatr of lhr eonl Pnf>' of the orr can Jll'rh:qi,; br nrnclr h,1· th0 r0sull of 
t11·0 shipmcnli;, onr of 30 ton,; nrnd r in J ul.1-. 1924. from thr ><hafL on )Jo_ 2 1·r in. a nd thr 
ot lwr of 10 ~ ton;: from th r :tclit on )Jo. 2 1·pin. Port a l cl:cim. 

The snw ller rrt urn;; from lhrsc ;;hipmrnls wrrc furnished b,1· i\Ir. J. i\1. H ufTnrr. 
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,Shipments from Allin 8ilt•rr Lead Jllines 

Xo. I 

:;o tons, shaft :\o . 2 
\"('Ill 

O· lfi o,, . pert rn 
(.i 7C oz~. " 
2H·2.i pC'r ~;r-nt 
12 ·40 

No. 2 

10: t ·i11s, nd it :\o. 2 
\'('111 

O· l lnz.pNlon 
t 9:J -9-5 ozs. " 

7 7 per <·c·n t 
:;. 10 " 

:\ ,; man>· of t lw OJH'n-cuh \l't' n ' ,_Jonµlwd in and in ot he rs on l,I' t lw oxiclizt'cl 
malt'ria l from 1lw 1·t·1n oulC"l"OJl 11·:1,; a1·;1i la hll' 11"' ll'rilC'r 1nadr' no :111r'lll)Jl aL a 
s.1·s ternalic "t1np linµ: or t lw pro1](' r l_1·. A 1'011· ,;nn1plp,; wt'r(' lakf'n frolll :\o. 4 1·C'in 
al ib I)(',;! r'Xpo,;tm',; lo ,;r ' l'l" C' :1,; elwcks on lhf' 1·:iiuf',; ;;tall'd . ' l\1·0 of lh C',l' . Xos. l 
a nd 2. \l'('l'C' from tlw :tdit tH'ar tlw cTci,;,;cul :1ncl ::\o. 3 frolll t lw uppf'r \\"Orkinµ:,; of the 
S:llllC' \'('l n . T lw )'('St ill,; or lhf'>':' "''".I'' :II'(' µ:l\'('!l ilPIO\\'. 

Cold I Lead 
----- ------

O.'". per loll 01.s. per ton 01.s. per Loll 

2 ., ., 
........ I 

13 iu ('u11yon (:ro11p i 

0· 10 I o o:i 
0· 11 

7 2-1 
R :n 

;jg 

0 :;r,. 
2 70 
.5 60" 

Lillie or no 11·ork ha,.: bc<' n done on the Big Cam·on group :;inc·<' reported 
on b:< ('ainw,; in 19 10. The fol lo 11·i ng dc',;eription j,; ,;11111m~1rized from 
Cnirne,.;' report. and added for ':tke of cornplctene:;,;_ 

.. Iiiµ: ( ':1n.1·on µ:ro;ip c·on .'i'I.' of four d:iitn> :1d joininµ: the Huf'fnc' r µ:ro11p on the 
,;011l h. It "'"' loc·:llr•d in 1899 and is 0"·1wd h_,. 1\Jc',;,;r,;. J. 1\ l allo.I', l'h o111:t,; \'auµ:han, 
a nd lVI. Snrn111C' r,;. Tll'o n1ain 1·Pins occu r on i !IC' pl'Oj1C'rl_1·, the lm1·r·r of ll'hich Cl'O>'.,C's 
Crnler tTC'<'k ju,;l lw lo11· tile' fo rk s of tlw slrC'an1. a nd llw tl)l)ll'r of 11hid1 C'i'O"'<'' llw 
11·c' ,;I branch of the' tTC'C'k a ,;horl di,;l"ncp :tho1·r t lw fo rb. l n add it ion sr1·C'ral >!n:tllf'r 
\'C'i ns ha\'(' \ )('('11 round. 

As on l iH' llu!Tnc' r µ:roup, t lw 1·pin,; :ire' n':il l.1· miner:ilizrcl ha,;ic d,l'kcs cuttinµ: 
µ:r ;1nilc. Tlw IOl\"C'r d_,·kl' h:t.,; a t h iC'k ll C'." or 8 lo 15 f('C'[ :1nd ha,; hf'C'n l r:tc·C'cl for 3.000 
fr•rl . The• 11ppc' r dvkC' i,; 30 fc'rl thiC'k and h:1s hrrn lraC'c'd fo r sr'l '('l': tl h11ndrl'cl i'<'<'l. 
Fro111 onP-lh ircl lo 01w-half of l lH' d.vk p,; consi st of Of\' m in<'rnl,;- µ: :tlc'11:1. :1 r,;rnop,\'l' ile. 
zinc b lench'. quartz c,tlcilf'. and ankc•riil'. Tlw,;e n1:tlc'ri :tls otTlll' fill inµ: Ji .'"lll'! 'S in t lw 
,h -kf's and ha,·c also rc•p lac·c'd hrcccialc'cl d_1·kc' 1n:tl('l'i:d. 

JJc"cri11liu11 uf l "c ;,,_,_ The uppc'r 1·rin d_1·kc sl rikc's nort h 40 cl f'µ: rl' r,; t':t,;I rnagnrlic 
and clips 80 clrgn'C' ' lo 85 drµ:rC'r,; norlh11·c'.'I. TI has :m :11·<'r:1gc' thiC'knr"' of 30 ,·l'C' I 
and ean he' I racrcl on I lw ,;mfat·c' for ,;('1·('1':1! hundred frrt. Thi,; eh· kc 1\·lwrr 1·i,ihlr 
is rough!_,. cli1·i,;ihl< ' 111! 0 thrrf' hand,; of :1 houl Pqti:d lhic·kne,;.,;_ Tit',, 11ppl'r zone has 
hrrn ,;uh jf'c·I re! to n 'pr:t I Pd f:tn 11 ing. and 110" t'Cln>'i <I s of hrr'c·c ia !Pd fr:1g11wn ls . 
cr111C'ntcd loµ:c •t lwr ll'il h quartz. I he pro port ion of Cf'lllC'nl inc·rf':tsing a,; the crnl ml 
pa r t of the cJ.,·ke i,; rc' a clwd. Tile' midd le zom' conl:1 in ,; lhr bulk of t ile' Cl!'(' minC'rnl,;. 
p:1rlh- in OIH' or n1orr· fi.,;,;tlf'C' 1·C' in " a nd 1111111C'rous narro11· 1·r·in!l'I,;, and also in irrrµ: t1lar 
IH111dw,; 11·hich I ic' hc'I 11·c'f' ll or ha 1·c' r0pl:tc<'d t lw brrrcialC'd fraµ:n1f'n Is. T lw ]01n' r JO 
ft'rl of I lw rh·kr' h:t,; hrrn onh- ,; J i~.d1t ii- :1ffrctC'd. liul !I-inµ: :dong t he fool-\\·,tll is a 1·C'in 
or 01'(' about. l fool th ick. . . . -

1 Cairne~. D . n: " .\ tlin .\ l inin)..!; ni~triel"; Geol. ~urv., Canada, .\ tern. '.11, pp. 119-11-t ( 1913). 
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Th e IO\l'f'r ,·pin st rikes north 40 df'grf'C'S C':1~l a nd di ps 80 lo 90 d ep;rC'CS uorlh\l'est, 
and ma_,. hC' traced for a distanc·f' of 3.000 feet . This c!Yke much ref'emblcs ihc clppcr 
one: but is nol charnet f'rized In· cli ~ti nct zo11C's. Tlw lllinC' ra li zation hn s :1 "·idt h of 4 
to 12 frr't. As in thr up1w r d:rkc, the ore occms in fissmPs and in irrcgulnr bodies 
rep laci ng the o ri µ:inal d.,· kc rock. 

ll' orkinr;s . On tllC' uppr' r ,·ein t\l'O tunn~J, h:t,·r hC'f'n dri,·C'n of unkno\\·n lf' nµ; t hs, 
but proh:dJI.'· C'XCC'C' dinµ: JOO ff'f'l. On t lw IO \\'f' r , .<'in . a sh:1ft <JO to 50 fp, ,t h"s bcf'n 
sun k. This, \Yi lh SC'\·C'r:i I opC'n-cu ts and pi Is, forms t 11C' dt'\'Ciop111C'n l \\'Ork of I he 
j)ropcr l y . 

Surprise Group 

The Surprise group consists of l\\'O claims slakrd h>• \r. C:. :-i1,·ppt. J. T olmirr, 
and P. L . Eµ:µ:crt. These claims a re situ rrtcd at timl)('r-linc on lhc ;;out h si dp of Pin c 
C reek vallr» at the foot of Surprise lake, a bou t 12 mile,; from Atlin. Th e cl:tims 
represent part of a l,!;roup prc,·iousl.v staked wh ich had bc0n :tll om:>d to !:1 ps0. 

The country rock consists of chlorite schist bclonp;inµ: lo the Cold ,;cries, a i'f'rif'~ 
of a ltered, b:1s ic, iµ:ncou s rocks, prohably of late Paht•ozo ic lll,!;C. C u llinµ: 1110 ch lorilf' 
schist is :t quartz Ycin s triking north 10 d Pp; rrcs \\·est , nrnµ:nrl iC' , :ind dip pinµ: iO dPµ:1·f'f'S 
southwe:o;t. This ,.f'in \'a ri cs from 3 feet lo 20 fcf'l in 11·idth, and c:irrif's minor a111oun1s 
of ga lena, ehalcop_ni le, and calcitf'. The bu lk of the df'posii. lw,1·en'r. is formed b» 
quartz , apparont ly barren of su lphides. 

Th e \\'O rkings con,ist of :111 ad it and an open-rut. T 11f' adil i" 50 ff'rt long; with 
11. winze of unknown d0plh 15 fec•l from t hr f'nt r;tncf'. The \\·inzf' \\':ts fill<'d "·it h icf' 
und was in acco,;~iblc at the time of the \\Tiler's ,.i,il. The 01wn-('t1t is 'ilu:tlcd about 
100 feet abo,·c t11f' :idil. 

At lhe cntrnnce lo the aclit the , ·cin is 6 feet widr, an d 1rnno\\'s to 3 feet al the 
face . Prnel iea ll y no ~ ulphides ,,·pre ohsr'n'f'd in this distance. T lw \\·i11ze apparent I» 
<'ncot111lered a small ~hoot of ,.;u lphidcs, but o\\·ing lo ib IJC'ing filled \l'ith ice no 
details could be obta i11 Pd. 

At t he open-cut the ,·cin has a \\'idth of 20 frrt. hut include;; ;;r,·eral narrow 
b11nds of country rock. The q uartz h a;; hf'rn brC'cci:tlc•d and rccemrnt cd with ca lcite, 
buL as at the ad it, g:tlcn;1 a11 d chalcop~Tile occur onJ_,. ,.;paring ly ." 

(3-6) Portland Canal Mining Divis ion 

Th e distributing centre of the Portlan d Can:11 mining di,·ision i~ 
Sle1rnrt, at the head of P ortland canal. A large number of sih-cr- lcad
zinc properties occur in the Salmon Hinr, -:\Iarmo t River, Bcnr RiYer, and 
Georgia Ri\·er ~cctions . An auto rnad lead~ from Ste1rnrt up ::-;;elmon Ri\'er 
Yalley to the Premier and B.C. ~i l\'Cr mines, a distance of 17 mi le~. Thi,
is continued as a \\·ide t rail to the upper Yalley of Salmon river, branch 
trails making all par ts of the valley accessible. Bear Ri\'Cr valley has a 
wagon-road from tide-1Yater to the junction of American creek, a distance 
of 14 miles. A wagon-road leads up Marmot River Yall ey for a distance of 
3~ miles from ticlc-\rnter to the forks and above this point pack-trails have 
been built up both forks of the valley. Georgia river em pties into Portland 
canal on the cast side about 18 miles south from Stewart. Th ere is a trail 
for about 10 miles up the river from its mouth. Of the num erous claims 
\\·hich ha\'c been taken up in these ddricts, tho~e of more importance from 
the point of view of their lead and zinc possibilities \\·ill be mentioned. 
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(3) S.\L:\10K RI\"Ell SECTIOX 

Premier Gold J.lI ines 

R eferences 
Schofield, S . J., and H anson, G.: Geo l. Sun-., Canada, :lllrm. 132, p. 50. 
C lothier, G . A. : Ann. Repts., 1Iinisler of 1Iincs, B.C .: 1919, p . 74; 1921 , p . 69; 1923, 

p. 79; 1924, p . 72 . 

The property of the Premier Gold M ining Company is on the western 
slope of Bea r River r idge, on Cascade river just north of th e boundary 
between Alask a and Bri Li~h Columbia. It is easi ly accessible by motor 
road from Stc1rn rt ::me! H yder. 

T he company was incorporated in 1919, being a reorganization of the 
former Salmon-Bear River :\l ining Company, L imited . Th e property had 
been preYiously exp lored wi th unsatisfactory rc:::u Its. \York \YaS sta rted 
in the upper tunnel and in a comparatively short distance the shoot of high
gradc gold-silver was st rn rk that brought the property in to prominence . 

The propcrt~' is primari ly a gold a nd silnr mine. In 1923 t here 1Yas 
a recover>· of lead, ho11·cnr, 11·hich increased in 1924 and again in 1925. Th e 
production of lead for these three years 1rns, respectively, 62,191 , 452,010, 
and 870 ,971 pounds. J n 1926 it fel l off to 492,320 pounds . T his pro
duction i::; rclali1·cl>· unim portant \rhcn it is considered that during the same 
years, J923 to 1926, the production of gold was 117,294, 139,288, 119,725, 
a nd J26,329 ou nces and tha t of silnr 2,746,551, 3,015,382, 2,559,192, and 
3,187 ,618 ounces r cspecti 1·cly. 

T he region round the Premier mine is underbin b)· a series of greenish 
or purplish tuff~ , usual!)· vcr1· fine grained and intruclccl, along thei r bedding 
planes, by sills of quartz porphyry . The tuffo; ar c the yo unger members of 
the B ear Rin• r fo rmation of Jurns8ic age . Their st rik e is variable, rang
ing from north 80 deg rees cast to almost north an d south . T heir general 
dip is \Ycstcr l>· and soutlmcdcr ly at a ngles from 45 to 70 degrees. The 
rocks arc high!)· sheared, especially near the ore-bodies. Cutting the above 
rock s arc quartz diorite dyk es which strike nortlrn·cstcrly and which have 
been fou nd cutting the primary ore-bodies in other properties in the dis
t r ict. Th e youngest in tru sivcs in the Premier arc lamprophyrc dyk es 
which cu t the primary ore-bodies. They arc usually narrow and dark in 
colour. T he ore-bodies comist of mineralization along shear zones. T hey 
occur at or near the conlact of a quartz-porph>·ry si ll a nd tuffs, both of 
1Yhich arc highly sheared in the immediate Yicinity of the ore-bod>-. Th e 
general trend of the shoots is no rth 80 degrees cast and the dip is northerly 
at angles of 70 to 80 degrees. In genera! the mineralization has penetrated, 
and in part replaced, the 1rnll-rock on both sides of the ore-body, so that 
the walls of the latter arc not ::harp. 

T he minerals present arc pyri te, sphnl cri tc, chalcopyri tc, galena., tctrn
hcdrite , frcibcrgitc, poly basitc, pyrargyri t.c, argcntitc, and nati1·c silver. 
The chief ganguc mineral is qu artz. 1\'Iost of the ore is a heavy . ulphide, 
but some of it consists of qu a rtz 1Yith i .. olatcd pntchcs of sphalcritc, tctra
hcdritc , and sil ver minerals. The \ml I-rocks haYe been extensively ~i l icifi ed. 

T he ore-bearing zone is crossed almo::;t at right a ngles by fa ul ts tha t 
have di splaced portions of the ore-bodies, so that t he deposit appears 
irregular and broken. 
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Big M issomi 

R eferences 

Schofi r lcl , R. J., a nd H a nson. C.: Crol. Surv. , Canada , M cm. 132. p. -15 . 
C lot hi er, C. A.: Ann. Hl'pt, .. Mini,trr of IIIinr,;. 13 .C' .. 191 8-20, 1922, 1923, 1925, 1926 . 
J amrs, H . T.: .-\ nn. R rp t ., l\Iinisl r r of J\Iinrs, B .C., Hl27, p. 101. 

Th e Big ::.\fo:;;:ou ri group i~ on the ;;:urnrnit a nd both nanb of Big 
J\Ii,::'ouri ridge about 20 mile" from Ste\\'art. The claims a rc readily 
reac hed by road a nd trail. 

Options on the property liaYc been taken fi\·c or six ti me" and a 
con" iclcrabl c amount of exploration \\'Ork , including surface trenching, 
underground \\·ork, and diamond-drilling, ha:-: been done. In July, 1925, 
it 1rns bonded b;; the Big ::.\Iissou ri :.\lining Compa n:-·, Limi ted, rt sub;:;idiary 
of the Standard ::.\Jining Corporation of Taco ma, and \\·ork \1·as carried out 
during J925 and ]926. In Septem ber, 1927, the Buena Vi stn Mining Co1n
pany, Limited, the controlling in tc re" t in \Yhich is 01rncd by t he Con:-:o li
clatccl :.\lining and Smelting Company of Canad::i., 1rns incorporated to take 
O\'C r the Big ::.\Ii :-:,:ouri gro up, and irnmcdiatcl:-· proceeded 11·ith dcYclop1ncnt 
11·ork. 

Th e rock" on the cln im ,: consi,.;t of "hcared tuffa of the Bear R iver 
formation, of .Jura,:,: ic age, intruded locally by ;:; ill s of quartz porpl1ny. 
The latlc r arc cut in place" b:-· lnmproph:-·rc d:--ke". 

There is a great dea l of c1·idencc of minera li zation on the cl:l i1rn: . On 
the Big ::.\Iissouri claim the sheared tuffs ha\'C been locally impregnated b:-
p:-·rite , galena, and zinc bl cndc . On the P roYi ncc claim the ore zones nrr· 
ce rta in bands of the turfs and the fi ne, interbcdclcd ronglomcrntc;:; that ha·"e 
been mineral ized 11·ith p:·ritc, sph a lcrite, gn, lcn a, chalcopyrilc, and quartz. 
On the E. Pluribu :-; the ore-bodies arc of t\\'o kind~: lmY-gradc, consistinE:
of "p hnlcritc an d ga lena \\·ith Im\' go ld and ;;: il vcr yn,luc,:, and boclic;.; , 
probnbl:-- of :::ccondarY origin , that, arc n;;:socin.tcd 1Yith fault;: and slip;; in 
the bedrock \\·here lhc\' intersect the YCins. Th e ores in the latter rn rictY 
co n,;i,.;t of argentitc a n'c l tctrnhcdritc, Yariablc n,mounts of ntby sih·cr , an( ! 
na ti1·c si lYC r. 

.Silver T ip 

Ref erenccs 

C lothirr, C: . .-\. · Ann. Hep l,., M ini,tl'r of .i\l inc;;, B.C.: 1925, p. 103; 1926, p. 99. 
hmr,, II . T .: Ann. Hrpt., l\Iini8lcr of Min rs, B.C ., 1927, pp. 101-103. 

The t;ilYCr T ip group , owned b:-· lhc Sih·cr Tip :.\lining Compan:-·, 
Limi ted. compri,:c;: ftyc Crmrn-gr:rntccl claim:-< on Sih·er r rcck in upper 
f--lalmon Ya ll cY . Thev :ire reac hed bY rond ::i.nd t r:ti l from Stc11·nrt. The 
rorks con,;i,.;t ·of agglomerate,; and tuffa, ronglo111cmtcs and ~ l ate~, and the 
\1·ho lc intrndcd b:-- cI:·kc;:; of llO rphyry . Th e clcpo,.;ib fo llo11· n,s a rule the 
hanging-1rn ll side of the acidic dykes. The ore occ ur" rhicOy in the cl:--kc;; 
as fa irl y :-;olid but na rrow lensc:::, or as reticulating stringe r>:. In placc:o the 
sulphide:-< arc di,:,:cminatecl t hrough the dykes a nd in man:-· rn"c :o the 
hanging-11·all rock,: arc pyritizccl for a fc\\' feet from the ore zone. 
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\\'h :ct is knom1 as Clegg Ko. 1 YCin is a ]cm of high-grade si lver-lead 
ore striking ca,.;t and l>·ing a long a quartz porphyr~· dyke. The lngh
gradc section of thi" Jen" j, 18 in~hc" ,,·idc and :::tringcr" penetrate in to 
the dyke for another 2 or 3 feet. A lump of hca ,·y sulphide a:::;;a>·ccl: gold, 
trace; ;;ih·cr, 0·83 ounce to the ton; lc:id , 23 per cent; zinc, 19 per cent. 
Xo. 2 YCin li e" 300 feet north of Ko. l. It follom; a quartz porphyry cl>·kc, 
ha,; a \\"idth of from l 1 to 4 feet, but doc,.; not carry a high pe1«:cntagc of 
"ulphicles. T11·0 other c:1:'t-\rest YCins arc cxpo:::ccl on the property, 
and abo one "triking north . T11·0 other Ycins knom1 n,; the ::\Iorkill mid 
::\fay P . .J. can>· galena and sphalcritc 1rith qunrtz. 

8ili•cr Crest _1fincs, Limill'd 

R eferences 
ClothiPr. C. A.: Ann. Rrpl< .. :\l ini,lPr of M inPc<. B.C.: 1920. p. 6~ ; 1924. p. 73 ; 1925, 

p. 104: 1926. Jl· 99. 
JamP", JT . T.: Ann. R rpl., i\Iini ,;(pr of i\Ii1w;; , B.C., 1927, p. 103. 

Th e properl>· of thi;; compan>· cono;i;;t,.; of C']e,·cn claims on the ~outh
en,.;t "lope of mount Dihrnrlh nt the head of :-;aJmon Hinr ,·:clley. 

The rock" on the property arc a rgil li tc;.; cut b>· a ,;cr ie;; of nort!mc"tcrly 
trending d>·ke:'. The dcpo,.; ib con,_;io;t of "ulphidc" occmring either b>· thcm
,.:ch·cs in small , cli,.;continued stringer;; or in ~mail quartz ::-tringcrs. in some 
place,; cutting acro::-,; the containing dyke and in other places pnrnllcling the 
\\"nil of the cl>·kc. The ore mineral;; arc zinc blcnclc, ga lena, chalcopy.·ite. 
and ,.:ih·cr :'ulpli iclc::-. 

I ndian Jfinrs C'orpomlion, J, imitcr/ 

R cf r rcnces 
S chofi e ld , S. J. , and ll a 11 ,;on, C.- CPol. :-:51 11 '\"., C:111:1da, l\frm. 132. p. 45. 
ClothiPr, C. A.· Ann . Heph., :\1in i,;ler o f :\Ii nP,;, 13.C .. 1922. 1923, 1924. 1925. 

Th e group of elaims O\Yncd b>· thi~ rompan.\· li e,;; on the \\"C::;t "idc of 
Cnc<cadc creek about 31 mile:< by trail from the Premier ,,·agon road :tt 
Thirtccnmilc . 

Th e propcrt>· \\·as ,,·orkcd in lhc cnrl>· clay,- of Porllancl Cann! rr;!;ion 
before there \Ya,; a ltor~c-trnil up :-;aJmon ri,·cr '1ncl \1·hcn supplies were 
taken in 1rinler b>· dog team frorn ::'\in r mile cros::-ing Salmon ri H' r nl the 
foot of the glacier, b>· climbing along the ca:-;t ~idc of the glacier to Indian 
lake, from ,,·hieh point the>' \\'Crc p:1ckcd bY men to the camp at Lile mine. 

In 1911 the Inclinn ?dine~ , Limited, cornpan>· ,,·a,; incorporated with 
a capilalization of $1,000,000 cliYidcd in 1,000,000 s hnre~ . In 1923 the 
compnn» \rn,:; reorganized under the name Incli:rn l\Iincs Corporarion, 
Limited. In 1925, 37 ton,.; of ore \1·crc ,-hipped to Belgium, a,.;saying 0·12 
ounce- in gold, 13 ounce~ ~ih·cr, 33 per cent lead, and 18 per cent zinc. 

Th e counlr>· rock in the immediate Yicinity of the deposit is a quartz. 
porph::ry \Yhich intrude,; tufb and tuff ronglomcrntc;:. Kumcrous lampro
phyrc dykes cut the porphyr». The ore ocn1rs in a sheared and brecc iated 
zone \\·h ich clo:::cJy follo'r" a Jamp roph>·rc dyke. Thi,.; zone is of variable 
\\·idth and is rnincrnlizcd \Yith quartz, pyrite, sphalcritc, ga lena, and rlrnleo
pyritc. Tn se,·eral pinc e~ in the zonr, bodies of rnlicl rnlphicle up to 15 feet 
occur, consisting chiefly of gnlcna and sphnleritc. 
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Development ,,·ork consists of open-cuts, underground \York, and dia
mond-clrilling. l!p to the encl of 1924 about 5,700 feet of underground work 
and 7,000 feet of cliamoncl-clrilling had been carried out. In the upper or No. 
1 t unnel ~ix ore-bodies totalling 630 feet in leng th bad been dri fted 
through, shmYin g a \\·idth yarying up to 20 feet. The Xo. 3 tunnel about 
200 feet nrtically below No. 1 was driven 1,400 feet, from which over 
500 feet of cro;:scutting and scYcral thousand feet of diamond-drilling 
"·ere done \Yith out encountering a ny ore of importance. 

(4) l\IARMOT RTVER SECTIQ _T 

Jfcm not M etals .lfining Comvany, L imited 

R ef rrences 

Clothi er , G. A.: .-\ nn. R cpts ., Minister of ~·l ines, B.C. : 1925, p. 81 ; 1926, p. 88. 
J ames, H. T.: An n. R ept., l\Iinistcr of i\Iincs, 13 .C ., Hl27, p. 82 . 

Th e propert~· of this company consists of the :;\Ionta na group of fo·c 
clni 1m and the I-I o r"e~hoe , all sit uated on the no rth side of the ~o u t h 
fork of ::.Iarmot river, about 5 miles from t idc-"·atcr. There is a good 
ho r~c -trnil from the shore to t he foot of t he hill below the workings. From 
here a foot -t rai l leads to the camp and to the different workings on th e 
property, a distance of about 3 miles. 

T he rock;;; on the chims consist of volcanics and lime;:tonc intruded 
by granite of the Coast Range batholi th. 

J amcs reports: 
" The showings which have rccei\-cd t he m o.'<t alt cntion dur ing the past two 

or three years are a group of zin c n~ ins in a fau lted b lock of J irnc~lonc on the 
Horseshoe claim. The block of li mestone is probably 300 feet wide and outcrops 
at Lhe end of Lhc mount a in between 3,600 feet and something more than 4.000 feet 
elevation. Other fau lt-blocks of the same band of li me~ton c arc to be ~ecn Jo,,·cr 
down, and north of this .......... . 

\Yi th in abou t 100 feet of the north side of the li mc:'tone roc-k arc three fai rly 
continuous Ycins and a m1mbl'r of sma ll lenses of zin c ore. The norther]I· vein is 
very close to the north contact and can be traced fro m the bottom of the ii mcstone 
block at 3,600 fel't c lcrnl ion to :dJoul 4,000 feel, wit h the <'xc·l'p lion of abouL 100 
feet in t he middl e, whi ch is appn rcntly cut out by the :icljoining: ip; neo11;; rocks. 
The Ycin is from 3 to 12 feet wide nncl ,,·ill assay from 2 ·5 to 12 per cenL zinc. 
Th e other two veins a rc abou t 50 and 100 feet south of the one just cl c;;rr ibcd and 
arc s imi l:ll' to it in C\'e r.v way except tlmL they arc only about ha lf as long . Wid ths 
run from 1 to 13 feet rind ,·alues from less than 2 to 13 per cent zinc. An odd 
speck of galena an d some py ri te can be foun d , but Lhc dominant an d onl~- min
eral of importance is sphaleri le. Sih-er and gold Ya lu es are unfortunate ly ,·cry low 
and the ore is, therefore, a straigh t zinc ore." 

Bayview Mining Company, L imiitecl 

R ef ercnccs 
Clothier, G. A.: Ann. R ept., Minister of Mi nes, l3.C .. 1925, p. 99. 
James, II. T.: Ann. R cpt., Minister of Mines, B.C ., 1927, p. 87. 

The property of this company is located on mount D olly, a bou t 2 
miles north of Stewart, on the west side of B ear river, and consists of four 
teen claims. T he rocks are a complex of volcanics of the Bear River for-



PLATE V 

A. P orter-Idaho, Mal'l11ot river, Po1-tlancl Canal mining division, B.C. 

B. Cork province, Kaslo, Ains,rnrth min111g division, B.C. 





PLATE VI 

Dunwell 111ine, Portlaml Canal mining cli,·ision, B.C. 
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mation of .Turn:=:sic age \Yith intcrbcclclcd :.:ccliments nnd the 11·holc cut by 
granoclioritc of the Coast H ange batho lith . 

T he dcpo~its a rc Yeins and mineralized zones carrying ~phaleri te 
and gale na 1rith high Yalues in si lver . On the original B ayvicw group 
one YCin follo11·:.: the contact of granocl iorite \\·ith mctamorpho:=:ed rocks and 
a :'eco nd lie~ aboYe it 11·itl1in the in t rn clecl rock s about 500 feet from the 
contact. 

On the Lu cille ~o. 1 claim of the Th ompson group two mineralized 
zone:=: ha\'C been cli:.:conred. On e ha:=: been exposed for a length of 150 
feet and rnries in 11·iclth from 2 to 5 feet. Tt con::;i~ts of a number of both 
parallel and irregular :'tr ingcr;;; of massi1·e :=:ulphides, 1rhich coalesce in 
plac e:=:, fo rming large ma":=:es of ore in a \\'ell-defined zo ne in the gr ano
diorite. Tmrnrcls the \\'e:=:t encl the ore zone is ju"t about on the con 
tact between the grnnodio rite ancl the volcani c:=: . T he second mineral 
ized zone outcrops 100 feet in elevation above the fir st and lies en tirely 
1Yitl1 in the volcnnics. A t one place it sh01rs a 11·idth of 3 feet of leacl
zmc ore snicl to run as high as $200 to the ton in gold, sih·c r, lead, and 
Zll1C. 

Porter-Idaho Jf inina ('ompany, Limited 

R ef crcnces 

Clothirr, G. A.: Ann. R cpt . ., l\Iinislr r of j\linc;;, B.C .. 192.3, p. 81. 
Jarn r~, ll . T.: Ann. R cpt., :MinisLcr of ~li1w~, B.C., 192i, p. 84. 

Thi:.: cornpam· mrns se\'Cn claim,;, Ccm of the ~fountains, Lucille, 
Slide, ::\etlie L . J:'ricklv P ear, SundrrY, :rncl Ke1·er S11·eat, fo rmin g a group 
to the \\'C':'t of the glacier at the hl'nd of th e north fork of l\Iar mot river. 
A pack trail lends fro m the beach to the mine, a c!i~la n cc of 8 miles. 

Th e drpo,its consist of \'Cins arnl miner:1lized sheared and brecciated 
zones traversing volcanic breccias and tuffs of the Bear R iver series . 

The mineralized zones \'an· in \\·iclth from a few inches to several 
ff'ct. and are irregular in attitud e nm! distribu tion . The p rirn ar~' vein 
mineral::: eon~i"l of quartz, galena. c<phal crilc, tetrnheclritc, and probably 
other sil\'C'l' minerals. Th e high-grade Ol' l' orru r~ as lenses of massive 
rnlphidcs from a fc11· inches "·icle and sc1·crnl feet long to lenses 2 or 3 
fret "·ide and 60 feet long. T he depo:=:it" a rc clcepl>· oxidized. Th e rnsty 
oxidized ore contains high -grade "il\'Cr 1·alues and masses of galena. 

Considerable development work has been done, comisting of sinking, 
cro:=::::cutting, raising, nncl drifting on the \'eins. 

In 1924, J47 tnns of ore 11·cre shipped and in the summer of 1925, 
177 tons. Th e chief val ue::: 11·ere in sil\'Cr and lead amounting to about 
$128 per to n. Shipmen t::: \\·ere also made in 1926 and 1927. 
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Prosperity 

R ef crences 

Clothier, G. A.: Ann. Rrpt .. J\Iini,;lC'J' of Min e,; . B.C. , 1926, p. 87. 
J c1 111 c,, H . T.: Ann . H r1pt ., J\ l inistcr of Mi nr:', B.C ., 1927, Jl. 85. 

The Prosperit>· group 
the P orter-Idaho ground. 
11·a;: fou ncl to extend in to 
the .Premier Gold Mining 
tion,; commenced. 

of ~e\·e n claim;: i;: situated abo\·e and adjo ining 
An ore-~hoot di:'coverecl on the latter property 
Pro;:peri ty te rritor>·· An option 1rn,.; taken by 
Company late in 1926 and development opera-

The ;:hO\ring is a 5 to 6-foot \"Cin of rna,;;:j\·e ;: ulphide;: . chieA\· galena. 
11·ith rnme zinc blende, argenLfcrou,; tctrahcd ri te, and probabi>· other 
~ilver minerals. It strikes north 20 degree" 1re,;t, magnetic, and clip,; 60 
degree~ 11·e,;(crl>·· A tunnel dri\"Cn to cut the win at a depth of 80 feet 
found a con,;idcrablc amount of oxidi zed mntcrinl , although the orc-,;hoot 
on the surfore i.' ciuite ;:olid and fre;:Ji. 

( 5) BE.\n Hl\"ER SECTlOX 

Dim well 

R ef crcnccs 

Cloth ie r, C. A .: Ann. Hcpl-i., :\I in i,; lc r of :\I i1w,;. B.C .. 1922, 1923. 1924, 1925, 1926. 
J a 111 r,; . H. T.: Ann. R rpt., Mini ., tC'r of Mi1w,; , B.C' .. HJ27. p. 96. 

Th e Durnrel l lies about 5 mil e,.: north of :-;te1rn rt. The road lcn1·e,; the 
Bear Hi1·er road a bout 4 mile,; from :-;te1rnrt and follm1·,.; a ,;1ritehhack 
C'Olll·,;e fo r about another 3 mi le:-; to the mine. 

The genera l rock formation i;; :i ~eric,; of .Jurn,;,;ie nge, cnllecl bY 
:.\Ir('onnell the " Bitter Creek formation" , con,.:i,;ting of argillit c,.. , i-;ome 
tuffaceous beds, and occa,.;iona I ba ml,.: of limestone. Thei r gcne :·n l st:ruc
t m e i:o nortl111·e,.:t-,;outhea;;t 1rith a pre1·ailing dip to the "·e,;t, or about 
45 cl egree,;. 

T!te deposits consii-;t of \"Cin,.; or mineralized "hear zoneo;:. Tl1 e main 
or T)unwell Yein occupies a 11·ell-defined :< lt en r in the a rgillite. lt ,;trike" 
,;outh 80 degree:; east, magnetiC', and dips flatl:-· to the south at angle,; 
Yarying from 40 degree,; to 45 degree,;. I n the lower underground 1rnrk
ing;; the ore-bod:· follo11·s n narrow, clark-rolourccl dykr . In general the 
Ore folJ011·,; the foot-1rnJl ~ icl e or the ci:·ke , but in pince;; it OCCUl'S nJso On 
the ltanging-1rnll c;i<lc. Th e dyke 1rn,.; a11p:1renllv a lin e of \1·eaknc,;,; along 
l':l1ich "hearing and "ub,;eciu ent mineralization took place. Th e ore con;:i"t" 
of galena, zinc blende, ~111 d p_nile, 11·ith a qu artz gangue. T he mineralized 
zone Yaries in \1·idth up to 7 feet. Other Yein,; trending in a north diredion 
lHwe been opened up on the propert>·· 

The main win ha,.: been opened up on fo ur le1·eb. A 100- ton mill , 
erected in l 926, commencecl operation~ in t he ea rl:-· ,:urnmcr of l 927, trenting 
140 torn; of ore per day. After treating some 27,067 tons of ore, all the 
knO\rn re,;en·es in the mines ,,·ere exhausted and the mill c]o,;ed do11· 11 in 
late Septem ber . 
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On the Sunbeam claim , \rhi ch i" the mo,.;t northrrly of the group , 
another YCin \\"fl:" cxpo,:;cd b>· open-cut;: and ,;tripping fo r a (Ji,.;tance of 800 
feet. The YC in ha::: a \\·iclth from 1 to 6 feet, :-hO\\· ing in plarc;: natin 
~ih·cr. A c ro~;;c u t tunnel 45 feet long \\"as driYcn to cut it at a depth of 
about 200 feet. Th e YCi n here \\·as found to be small a~1d lo\\· gr:1 dc. 

R ed Top 

R cfcrl'nt l'S 
ClothiC'r. G. A.: Ann. R 0pL' .. ::\l ini>trr of l\ l inl''. 13.C.: 1920. p. 56; 1925 . p. 95. 

The Hed Top grou p of cla ims is situated on the north side of Bear 
ri, ·e r about 7 mil e;; up from th e end of the Bear HiYer \rngon -road . Tim 
types of clepo,;it>" occur, irregulnr copper deposit:::, nnd Ycins of lead -zinc ore . 

At elevation 3,850 feet an open -cut sho11·~ a quartz-cnlcitc Yein 5 to 8 
feet " ·icle, hcavi l>· rninern li ze cl with pyrite and ga lena aYeraging >1 bout 20 
per cent lead. A second Yein 1 to 2 feet wide, hea,·il>· minerali11ecl with 
ga lena, zinc blende, a nd some chalcopyri te has been found ca,;t of t l1i;; ,-ein. 

8ilvawlo Jlines, L imited 

R ef ercnces 
ClolhiC'r, G. A.: Ann . R 0pt. .... l\ l ini,-trr of M inl',, l~.C . : 1925 . p. 83; 1926. p. 89. 
J anm< . H. T.: Ann. R C'p l., l\ l ini,l0r of ?1Iin0s, B.C ., 1927, p. 85 . 

Th e Sih·erado :'.\l ine::: , Limi ted, hold nineteen C'ro,rn-gr:rnted claims at 
the head of P ortland canal on t he ca::<t ::: idc oYCrlook ing the to"·n of Str\\·art. 

\\"ork \\"H=" carried out o\·c r a number of >·r:n ::: in an attempt to find 
commerci al orc-bocl ie:-; in a seri es of rclatiYeh· tl at veins on the Silveraclo 
property, but the rc:::u ]t,; " ·ere not en couragit~ g . ] n 1927 a new series of 
Ycin,; 11·a~ di:::co1·crcd outcro pping immccli atcl>· bclo11· the tip of a small 
glacier extend ing clo\\·n a ~tcr p "no11·s!idc gulrh and rrcek canyon to about 
3,500 feet ab01·c sea-len:l. Th e Ycin,.; occur in a scl'ie.s of Yolcanic rueks 
"·ithin a short di~tanrc of the mai n rontact of the Coa~t Ha nge batholith. 
Th e>' consi;:t of a se ri es of more or Jes,; par.'l llel shear-zones from a few 
in rhe;: to ::c,·eral feet \\· ide, mineralized \\"i th lc:H I a nd zinc sulphide,;; and 
silnr minera l:::. Th e ;.;u lph idcs occur as dissem i n a~ions throughout the 
YCi n and as len,;cs of ma;.;~ i ,·c Hii ph ides. Th e genrral strike is north 70 
deg ree~ 11·c;:t and the dip varic;:; from 60 degree;: to 75 degree:-; to thr south-
11·e;:t. Four Ycin" in this serie,.: haYe been located. 

L. and L. Conwli'datNl .V ines, L imited 

R eferences 
C loth ier , G. A.· Ann. R 0pl>' .. Mini,IN of Min e,.:, B.C.: 192'2 , 1923, 1924, 1925, 1926. 
J am0,.: . H . T.: Ann. R Ppl., Mini;;tN of l\lin 0,, B .C., 1927, p. 89 . 

Thi::: compnn>· represents a con~o lid at i on of the L . and L. G lacier 
Creek :;\line;:, Limi ted, and Hu ;: h Co lumbia ::\lines, Limit ed. Th e properLy 
controlled con,; i,;t,; of ;.;orne t11·c h·c claims extending from the middle to the 
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north fork of Glacier creek, about 8 miles from Stcwmt. The main cleposits 
consist of narrow Ycins traversing grecnstonc rocks. Small shipments of 
silver-lead ore have been made, the chief Yalucs being in the silYcr. On 
the old Rush Columbia claims a Ycin up to 6 feet in width has been traced 
for several hundred feet. It consists of quartz and calcite with a few inches 
of iron and zinc sulphides on either \rn ll. In places pyl"l'hotite i~ a con
spicuous vein mineral and at other points bunches of galena arc found . 

Ruth and Francis 

R eferences 
Clothier, G. A. : .-\nn. RC'pl.. l\ I ini ~ler of Mines, B.C., 1926, p. 92 . 
Jam es, II. T . : Ann. R ept., l\Iini fi LPr of MinC'S, B.C., 1927, p. 88. 

This property, consisting of ten claim::;, is situated on the north fork 
of Glacier creek, about 7 miles from Stewart, on the cast side of Bear river. 

The deposits arc veins travcr::;ing argilli tcs. The ganguc is quartz and 
the ore minera ls arc pyrite, galena, j:tmcsonite, and "Phalcritc \Yith Yalucs 
in silYcr. Of the t hree Ycins exposed, two a\"Cragc less than a foot in 
width; the third in one p lace .-hows a width of 6 feet. 

Ore Mountain Mining Company, Limited 

R eferences 
C lothier, G. A.: Ann. R epts., l\Iinistcr of l\lines, B.C . : 1925, p . 93; 1926, p. 93. 

This company holds six clnims situated north of the mouth of Bitter 
creek, extending from Bear lake up the bill to an elevation of 4,750 feet. 
A good horse-tra il !cads from t he main \rngon-ron.cl to the camp, a disbncc 
of about 3 miles. 

The general country rock consists of volcanics of the Bear River 
formation. The deposit. arc \"Cins with a general strike of about north 
60 degree::; west. There arc probably ten of these veins ranging from a few 
inchc::; to an oxidized \\·iclth on t he surface of from 5 to 6 feet. The ::ul
phides con~ i st of pyrite and galena carrying good va lues in gold nnd sih·cr. 

(6) GEORGL\ Ill\"£11 SEC'l' LOX 

.Yorlh Country M ining Company, Limited 

R eferences 
ClothiC'r. G. A.: Ann. Rrpt., Minister of Mines, B.C ., 1926, p. 86. 
James, II. T.: Ann. Repl., Minister of Min es, B.C., 1927, p. 80. 

The holdings of th is cornpan~· con::;ist of fourteen claim s and two frac 
tions co\·ering the mountain t hat lies in the n,nglc bet\yccn Bulldog creek 
and Georgia river. 

The country rock is a quartz dioritc and the deposits a rc mineralized 
brcccia zones striking nor th\\·csterl:>' and clipping nt steep angles. These 
zones arc up to 25 feet in \\·idtb and a rc sa id to have a \"Cry considerable 
length. The sulphide contents are not high and consist domitrnntly of 
pyrite \\·ith small amounts of spba lcritc and galena. One zone carries some 
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chalcop~Tilc; nnothcr ltns n highe r pro port ion o[' sph :: leritc, a nd a t hird is 
r eported to ca rry go ld Yalues in place". F ou r tunnel,- hn,·c been driYen 
on the propert>" 

(7) Nass River Mining Division 

R eferences 
Clothier, G. A.: Ann . R ept;;., i\Iini,ter of l\Ii neO', B.C.: 1918, p. 69; 1925, p . 73; 1926, 

]J. 78. 
J ames, II. T.: Ann. R cp l., Mini :; lcr of M ines, B.C., 1927, pp. 65-78. 

Th e K nss Rinr mining diYi;::ion exte nd;: from the mouth of P ortland 
inlet north to the hend of Ki tsaul t riYer, a clistnncc of 70 mil es. Th e h,·n 
chief mining centres a rc An::ox and Alice Arm. This diYision is the 
second largest metal producer of t he province, due to the large copper out
put of t he Granby Compan>· at Anyox. In the Ki tsault RiYcr section ai·c 
a number of sih·er properties on "·hich gnlcna and sphaleritc commonl>· 
accompany lhc si lYer ore:-;, but not in amoun h to he commercial rnnrccs of 
lead and zinc. 

On M cG rath mountain , in the Illi :rncc Ri,·c r section, zinc sho\\·ings 
have attracted considerable attention , pnrticularly t he Stand ard and th e 
Sunrise groups. Th e mountn in is underl ai n la rgely by arg illite;:: 11·ith a 
few in tcrbcddccl bands of l ime~tone anll conglomerate a nd c;omc volcamc 
mntcrial. A large, basa ltic d»lrn several hundred feet wide crosc;cs the 
mountnin in a north -south direction cutting th e argillites and related rocks. 
Th ere :uc a l,-o a number of small , basic dykes and a few outcrops of fclsit ic 
rock~ . 

Th e deposits arc Yeins or Ycin zones carry ing :irnber-colou recl sphnlcrite 
associated 1Yith quartz , calci te, a nd a littl e barite. A "rnrdl amount of 
galen::t is usuflll)' p resent, bu t in only a fc1y place,; is it at a ll con-< pi cuou ;; . 
P»riLc likcwi,.;c occm,; on ly sparingly and go ld ancl ,. ilYcr values :-t rc low . 
l\Iost of the mineral sho\\' ings arc in argillitcs. but t he)· a lo;:o occm in light
colomecl, clen~e, felsitic rocks, in the volcanic material, and in the con
glomerate. A si mila r type of minera lization is fo und on the D cdin zin c 
property to t he nortl11Yc~t of M cGrath mountain on th e ea,-t fo rk of Kit
saul t riYcr . 

On the Snnri sc the mo;:;t important Yein iR k novrn a::: the " B:1ndecl " 
vein. It has a n indicated length of at least 1,200 feet nncl a w id t h up to 
at least l 5 feet. A JO-foot sample ac ross a cut where the grade of ore 
is poorer than the a\'Cragc ga\'C 8 · 8 per cent zinc. 

( 8 ) Skeena Mining Division 

R eference 
Hanson, G.: '· H cconnais~ance bel \\'ccn Skeena Ri \·e r and Sle\\'ar t, B.C."; Geol. Suff., 

Canada, Sum . llcp l. 1923, pt. A. 

In the northern nncl western p:crt of Kitsumg:i llum di st ri ct a rc a few 
proper tie:o sho"·ing ;;;ih·er-l eacl-zinc occ111-rcnce". ::\Io~t of the mineral 
deposits arc, ho\Yc,·cr, gold-be:cring quartz Ycin,.; ~om c of which ca rry 
sph a lcri tc a nd ga lena . Th e district i" reached from T errace, on the 
Canadian National raihrny. 
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The region lie~ along t he eastern contact of the Coa~t Hangc L>atholith 
and is part of the great mineral belt that fbnks the batholith throughout its 
length. Tl1e rhicf rock;:; containing the ore-bodies arc fragmcnta l Yolcanic 
rocks, qua rtzite, and argillitc,:. 

( 9 ) Bella Coola Mining D:vision 

R eferences 
C lothil'r, C:. A.: Ann. R C'pt .. l\li nislcr of J\ l inl's, B.C., 1926, p. 68. 
Jam (',, H . T . : Ann. R cpt., Mini,tcr of Min e,, B.C., 192i, p. 59. 

Bella Coola mining cliYis ion embrace,; nn area of about 125 miles 
~quare on the Parific slope of the Coast range . The eastern contact of 
the Coa:-:t Range batholith ente r~ it at the extreme northcastcrn corner 
and follows a southea::oterly course to the head of Bella Coola river. :Mo:;t 
of the area along the contact, hO\\·evcr, is conrcd b>· glacial drift or Tcr
tia r>· lams and is not a favourable area for pro"pccting. 

A number of claims ~takcd on Smitlc>· ri,·cr, about 7 mil es up from 
South Bcntinck arm, a rc reported to haYe sih·cr- lead shmYings. A speci 
men of ore n:-:~ayed $2.40 in gold, 26 ou nces in "ilnr to the ton, 3 per cent 
copper, 12 per cent lend, nnd 10 per cent zinc. 

(10-17) Omineca Mining Divis ion 

Omincra mining division covers a large area in the north-central part 
of the province. It lie~ ea~t of the Coast R ange batholith and its deposits 
arc largely of the silnr-lead type. :\Iining and prospecting have been 
concluctccl at nurncrou,: localitic::;, particularly in the general r egion around 
H azelton and Smithers. Th e di scovery of what appear to be large clcpo:-;it;; 
of lead -zin c ore on Tngcnik a river in the northca,;tern part of the mining 
di,·ision ha' aroused ron,; idcrablc interest. 

(10) S KF:EN.\ SECT IOK 

.Seven Bisdrrs C:rou]J 

R eferences 
Lay, D.: Ann. Rept;;., Mini,;t<'r of Mine-;, B.C.: 1925, p . 130; 1927, p. 126. 

This group, consisting of ,;ix rlaims, is 8 mile~ b>· pack- trail from 
Ccclarvalc, a smal l ~cttlemcnt on the Canadian Xational railway about 
40 miles wc't of Hazelton . The property lie:;; on the upper \\·c~tern flank s 
of sc,·cn Sisters mounta in OYc rlooking Skccn:1 l'i \"Cr. \York in 1927 \\'a~ 
carried out under option b>· the D. \1.,T, :\lines, Limited. 

The rocb include arg illitc,; and quartzite' of the Hazelton series, of 
late .T ur:t,~ic age, intruded b>· granite and by dykes of anclesite porphyr>-. 
Not far from the contact of the granite with the intruded "eclimcnts is 
a rnincralizcd zone 11·hich ran be traced for OYCr a mile. T he "trike i~ 
nol'th 10 degree;; "·c~t and the dip is about 30 degree;; eastcrh- into the 
mountain . The rnrfncc expo;;urc;;; lie between elevations of 4,300 and 4,500 
feet aboYC sea- level. 



281 

The mineraliza tion con;:i~t~ brgcly of pyrrhotitc, siplia lcritc, galcnn. 
nncl pyrite. ;-;ih·cr Yaluc~ appenr to vnrY con~iclcrnbl,1·, bu t ~ornc of t.he 
galena lcn~c~ rontaining grey copper ~ho\\' quite high ~il \'cr Yaluc~, carry
ing frolll 3 to 4 ounces to the uni t of lend . The mincrnliz nt ion i~ a replace
ment fol!o,\'ing the bedd i ng-plnnc~ of the enclo,ing ~cdimcntary rocks. 
F i ~ probabl e tha t a bel t of countr,1· nbout 300 feet in \\·iclt.11 \\'ill be found 
to contain parall el orc - len~c~. 

(l 1) HAZELTON SECTJOX 

1 ilver Standard 

R eferences 

O'Kcill, .T . .J.: C.: col. Sun'., Cnn:ida. l\I rn1 . 110, p. 27. 
Gnlloll'a.\·, J. D.: Ann. R cpl,;., Mini,;t cr of M ine:<, J3.C.: 1920, p. 84; 1923, p . 105. 

Th e Sil\'er ::::ltanclarcl m ine i ~ on the nortlmc~t :'iclc of Glen moun tain , 
about 6 miles by road north of Nc1\· Hazelton Aation. Th e Sih·er 
Stancl:ml ::\l ining. Compan,· Jlurchasccl the property from the original 
locator, , Long and ;..IcBain, in 1910, and dcacl,1· clcYCloJlmcnt \\·n::; carried 
on, \\'ith intcrruptiom, un til 1919. Shipmen t' o\'Cr the rnilroad \\·ere com
menced in 1913. I n 1915, tihc min e 11·a,- reopened and mining ancl ~ hipping 
\\·ere continued un til i.hc latter part of 1917 1\'hcn the mine \\':\~ again 
clo, cd clo\rn. \\' ork \ms carried on again during part' of the year~ 1918, 
1919, 1920, and 1922. It has no t been \rnrkcd since . 

The total tonnage of ore rninccl and milled 11·a, about J4 ,500 tom, 
\\·h irh contained l ,100 ounces gold, 62G.OOO ounces ;:;il\·cr. J ,225,000 pound~ 
lead, :ind ·1,400,000 pound:-; zinr , \\'ith a grn,;s Yal ue of abou t $500,000. 
P rio r to 19 18 the ore ,- liiprnen t;:; ron~i,tcd of hancl - ~ortcd ore, but after that 
prnctirall,1· all the ore ,,·a~ milled and lead a nd zinc ronrcntrntes \\·ere 
"hipped. Thr'c concentrate~ "·ere high grade, t·hc lead rnnning from 200 
to 225 ou nce,: 'ilnr to the ton, and the zinc concentrates from 80 to 120 
ou nce' to the ton. 

The rock,: on the claim,: con,ist of members of the Hazelton "cric~ 
ll'hich here arc chiefly scclimrntar.'· turr~. One smnll ,:tock of grnnoclioritc 
porphY1-:1· intrnsi\'C into the tuff,, i' :il,;o cxposecl on the proper ty . The 
general ,:hike of tihe tuff,o i' nor thca,:t ancl the dip 'out.beast. 

The cl c po~i t~ arc lode fi,:,u1 ·c' trn\'Cr:<ing the tufk ~inc Ycins ha\'C 
been opened, but onl~· t \\'o hn,·c been impor tant producer,. Some of the 
othn,:, ho1rc1·cr, arc k nO\rn to contain high-grade ore, a,: 11·c ll a,: the lo,,· _ 
grade which i~ common to nil the YCin,: . The ,:trikcs Yar,1· in clcta il. partlv 
clue to faulting, but the YCin~ arc rnugh ly parn llcl, striking north 20 clcgrces 
to 35 degree,: cast (m:ignf'tiC') \r it h 'tccp dip~ to t1he :;outllca,:t. Th e Ycins 
\'ar,1· from a fc\r inchc,: up to 6 feet in 1Yiclth. 

Th e important mincrnl' arc gnlcnn, zinc bl cnrlc, :incl frcibcrgitc. 
Ar~enop,1· ri tc 1 py rrhotitc, pyrite, chnlcopyritc, :incl jarne,oni tc nrc also 
prc,cnt. Free gold is a,:,:ocintcd 11·ith the ar,:enopyritc . Th e chief gangue 
mincrnl is qua rtz, but calcite i' almo:;t as abundant. 

06752- 10 
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A description of the Ynrious Ycins and the clc\·cloprncnt \YOrk cn rried 
out on them is ginn in l\Icmoir 110 of the Geological Surv c>· and in the 
Annual Reports of the ::-I ini:::ter of l\I ines . On the h10 main nins most of 
the ore from tihe 250-foot lcYcl to the rnrface has been 11·orkecl out, but 
there is evidence that the o re-~hoots contin ue clo1Yn1rnrds n;:, shown bv the 
~haft on the main nin \\·hich is c!O\rn 450 feet. · 

Silver C1171 

R ef erenccs 

O'-'\f'ill. J .. J.: C:Pol. Sun· .. C:rn:Hh. ?- fem . 110, p. 34. 
G:1ll o" ·aY . .T . D.: Ann. H rpl .. Mini,,(cr of Mine;;, B.C., 19 1·1. p. 201. 
L n.v . D.: Ann. R rpt., ., l\I ini,ter of l\ I inc$, B.C.: 1925, p. 13,1; 1926, p. 130. 

T hi;: group i;;; on Kincmil e mountain, nhout 6 miles in nn ai r- line 
iwr thca"t of H azelton, bu t ab out h1·ice th:tt distance by 11·agon-road . The 
cbirn~ 11·ere ~taked in 1909 and have been 11·ork ed on .;c\·crnl orca,ions 
b» different 011·ners and Jca.;n". Jn 1927, the property 1vas opcrntccl by 
the D uke ::-I ining Compan>-, Limited. 

The rock.; of the cl aims r on~ist of hea1·il>· bedded quartzitcs nncl 
:1rgillite.; of the H azcllon :oe rie;: in ]linrc~ ha,·ing a high :tngle of dip. A 
large area of intru;:in' granodio ritc lie;: to the 11·e;:t and north, and has 
been re;:pon.;ib 1c for the fracturing and mineralization. The clcpo;:its arc 
quartz-filled fio:,ure vcin;: of 11·hich there arc tlrn or three on the property. 

In 1917 the deYeloprncnt n;: clcsrribed by O'::\eill wa~ ns follo11·s : 
" There ape fou r nrnin drift tun neL-< p:i1·inp: a Yertiral ranp:r of 01·er 1.000 fret, 

nlthoup:h it i~ not certain th:'tl the lowc".l occmrrnrc i· on lhr >n rn r 1·ein :<;; l hc upper 
on('> . The upppr tunn r l al about 5.000 feel altilude i;; 200 frC't long on a H~ in 6 
inches to 2 feet in ll"idth. :i1·('r!l!!:inp: 10 inehes. nnd in ore all thr 1rny. 

A 'ample nero>-< 6-in ch pay.-(rc:ik p:a1·c: gold, 0 ·02 ounce; ..;iil·rr . ·15 · -1 ounces; 
l r:id . 33 pr1· rent ; zinc, 22 per rcnl. 

Th e scron d tunnel. about 150 feet lo"·er. i» 100 fed long an d show;: 20 lo 24 
inrh r ;: of minrr:1lizrd 1·ein throup:hout il;: lrn\\!:th. A t 40 frcl a ,::tope 11':1' made fo r 
fl lwip:hl of 25 feet. all in ore . ..\. ~amplr as 0 a.1·('d: µ:old. trnce; ..;ill-rr. 116 ounrc'; 
lrad . 41·6 pe r cent; zinr . 12·4 j)('J" cenl. Sclrctcc!' so lid suLphide n-,oa.1·cd: ~iil·er . 150-
250 ouncr;: ; lead. 50-i O rcir ccnl. 

Th e loll"c;o;l tunnel. lhr Du ehc -<. ".'" dri1·cn MO fee! . hut :tr!rr 100 fc ( l the nin 
finµ:rr('d out ; l he >trikr llC'l"C is at about 45 de,µ:r ces to that in lh c upper lunncls 
and it j, prob:1bl.1· one of another c:~·slem of Yeins . 

Th e 1·cin is (i (.o 8 inehr;; in ll"idth, "·i lh di.s,.;eminated ;: u lphidc;: . 1110..;l l.1· :Hscnopc·
ril r . fo:· 6 inclws in lhe "<'dimcn,( ary t uffs on either side. T he p::rni!·ue i.< quartz nncl 
a ..;:1111plc across 18 inchc;: p:a1·e : µ:old, 0 ·06 oun ce ; ~iil·cr, 92 ·2 ounce..;; lracl. 14 · 9 
p er ccm; zinr. 11 ·16 per cent." 

In 1925 1rnrk con.;i,tcd in mining and ~hipping ore expo~ec.I on the 
surface ah oYC ::\o. 1 tunnel nncl from ::\o. l tunnel it=clf. Fifh· -hrn ton:=:. 
of ore \\'Crc shipped. Jlitc Ol'C consists of p;:1Jcna, zinc bJencJe, and jnrnes
onit e and good "ilnr value a.;.;ociatccl 1Yith copper. 
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Sunrise Group 

R ef ercnces 

O'.:\rill, J .. J. : C: ro l. Sun· .. Canada. 1 Irm . 110, p . 34 . 
Gallo11.,1y. J. D.: Ann. R ept.<., 1Iini.<ler of :'d ine,;, 13.C. : 1919, p. 204; 1920. 
Lay, D.: An n. R rpls ., Mi ni.<ter of Min e,;, B.C .: 1924, p . 94; 1927, p . 131. 

The Sumi:;;c group j, on ::'\incmilc mountain about one-h alf mile north 
cnst of the Siln'r Cup group of clai ms. T hey a rc reached b>· \rngon -road 
from H azelton, a distance of about 12 miles. 

Th e ckpo,it~ tran r'c gra noclioritc, and arc of the nature of rcplaec
rncnl,:; along shea r zone'. The mineralization consi't" of galena, ,i nme,on 
ite, sti bnitc. zinc blende, ancl mm!! amount~ of P>·rite ancl grey copper. 
T l1c principal value i' in silnr \Yith subsidiary value' in lead and zinc . 
T here nrr hl'o main Yein~ on the propcrt~-. The lo \\·cr i,:; at 9,950 feet 
clcrntion; it ~trike' north 10 degree;; ca"t and clip;; 45 clcgrcc"' 'outhcn~t. 
T he shea r zone is 20 feet in \\·iclth and contains a clean nin 1 foot in 
\\·iclth . T he upper zone i~ at 5.050 feet cJc,·ation; it i:3 6 to 8 feet \\·i dc 
and i' high ly mineralized thrnughout, chief!>· 1\'ith gale~rn nncl jamcsonite . 
It 'trike" nort.h 60 degree" ca;;t nnd clips 40 clcgree' ,:outhca't. 

Th e dcpo,it~ hnn' been opened h>· tunnel~ and ,urface \\·orking. 
·\\'ark progre,~e cl in 192-1 and J925 , but no -hiprncn t' of ore \YCrc made. 
F mthcr 11·o rk \\·as carried out in 1927. 

American B oy 

R cferr nces 
O'Xeil l. J . .J.: C: C'o l. Sul'\' .. Can:1d:1. :\frm . 110. p 32. 
Ga ll o11·:1.1·. J . D.: Ann. R rpt;;., :\I ini,tcr of :'>I inr,;. 13.C. : 1914, p. 197 ; Hll7, p. 104. 
Lay, D . : Ann. R rpl., :'>I ini,;ler of i\I im'"· B.C., 1927, p. 131. 

Thi' propert >· i;; on lhe ~out lnw~t ,Jopc of ::\inernilc moun ta in, about 
6 mile" from :Ne1\· H azelton . It i reached by n good \rngon rand and trail, 
the former pa~:;;ing about J .100 feet bclo11· the propc rh-. 

T he clepo,il~ arc in the form of nin"' 6 inchc;; to 3 feet in \Yiclth 
traw r~ing rock~ of th e H azelton se ri es eon,i5ting largely of Yolcnnic tuffs. 
Th e vein s ~l rikc roughl>· north 30 to 40 degree~ cast, and clip 40 to 
70 cl C'g rec;o southea;;t. Th e~- are off,ct b>· a serie"' of small faults, hut not 
to an rxtent lo cau"'e inronYCnicncc in dcYClopmcnt. 'I'he mine r~dization 
con~i ~t~ of gnlena and zinc blcnclc 11·ith lesser a rn oun ts of jame,oni tc, 
tetr:iheclritc. pyrite, and ch:1lcopyrite in a gnngue of quartz. 

Earl>· clcYClopmC'nl of three Yein"' on the property is clescribecl in the 
An nunl Report of the ::\fini ,tc r of :\[ines for 1914. In J926 and J927 
opera t.ion in n small \1·ay 11·a"' carried out. 

B nms1cick Groilp 

R eferences 
La>" D.: Ann. R rpls ., :'>I ini<lcr of l\I ine>' . B.C.: 1925. p. 134; 1926. p. 126. 

Th i" group is situated on R ocher D 6bou16 near H azelton. A good 
trail lends to it from the R ocher D cboulc \1·agon-roa cl , follo11·ing the north 
bank of Babam creek. 

06752- 19} 
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Lay state~ : 
"This gro11p i" j11;ot brio\\· the 11C' d llose group and is .oilualrd in lhc sed im entary 

roeks of the H azelton µ:roup in the near vicinity. of the contact ll'ith granodiorite. 
ThC' 1·ri n, slri k inµ: north 20 drµ:re{'; ea"t (nrngmelic) andr dipping IYC'clerly al a sleep 
angle of about 75 dcg,irrr!>, is opcnrd np by lwo drift lunnr l; on lhc Yein, about 75 
feet 1·rrtica lly apart. Th e hill;;id c bring co1·ered ll'ith a l h ieknrss of about 10 fret 
of crm('nfrd drift at this point, thr fir:;t 25 feet or ,;o of eac h t11nnel is in t he 
nnture of a cro""cut . 

::\o . 1 t11nne1. at an Ple1·ation of '1.350 fret, has beC'n r11n a distance of 65 fret; 
thr la:<t 20 fer! of thi; disc\o,-rd a width of 2 frrt of mixed q11artz , p:alena, and zinc 
blrndc. \\·i t h "m:1ll amounts of ch:licopyrile, and in thi,; distanee a tonnage of pC'rhaps 
10 tmi,; of ~Plect ed ore ll'a>< obtain ed. A p:rab sample from the pile of ore a~sa.YCd: 
gold . 0 · 16 011ncc; :<i ln •r, 57 011n(•(',; to the ton ; !Pad. 11 ·2 per ('C'nl; r.inc, 2.J. pPr cent. 
l n thr facr the bottom of lhr tunncl ,;ho\\·cd a ll'id th of abo11t 9 inch ·'of ndphide~. 

::\o. 2 t11nnel. :1l an ele1·ation of 4 ,275 feel, \\':IS run to mPrt the doll'n\\·ard 
cxtcn;;ion of the ore nH't with in :::\ o. 1 t unnel. Th e lenµ:t h i;; 170 feet, of which 
the la<( 140 feet ;:;ho11"C'd' a ll'idth of bel \\·een 11 and 2 feet of slightly mineralized 
q uarlz." 

Brian Boni Group 

R eferences 
G allo ll'n1·. J. D.: A nn. Rep t.. Mi ni;.-trr of :\1i ne.;o, B.C .. 191.J.. Jl . 191 . 
Lu.1-, D.': Ann. llep l., Minister of Min e;;, B.C., 1926, p. 127. 

The Brian Bol'U group i" at the head of Bria n B ol'll neck. T he 
mineralization con::;i::t5 of ~mall veins and ~tringc r~ cutting Yolran ics 
and ::edimcn ts of the H :-,zclton ~cries. T he mineral;:: arc zinc blendc, 
p:nrhotite, and pyrite , \Yith or \Yithout quartz. 

'Prue Fissure 

R eference 
Gn ll oll'a.1-, J. D.: Ann . H.Ppt., Mini ~trr of Min rs, B.C., 192 1, p. 98. 

Thi" property i;:: on the \\·e~tem sick of Th oen ba~in, about 31 miles 
northca~t of H azelton. Th e route from H azelton i" nlong B abine tra il 
\\·hich follo1Ys Bu lk le>· riYcr for a fc11· miles aftcl' lcnYing H azelton and 
then continues up Susk1rn riYer, a tributary of til1e Bu lkley, to it-: head , 
and then dO\rn to B abi ne lake. One of the tributaries of :->u"k1rn ri1·er 
i" Thir tyonernilc creek, so named beca u,; e Thi rlyo nemilc po,;t on B abine 
ttail i:: situated 1Yherc the trail cro::ses the rrcek. The country at the 
head of Thirtyoncrni lc creek i;:: kn own as T hoen ba::in. From the rnarn 
trail to the head of t1hc ba~in there is a branch trail 3 mile:: long . 

Gallo1rny sta tcs: 
" Th e rock fo rmal ions rxposrd on and n ear t he proprrt.1· con,; i,;t, of quartzitr,;, 

argi llit r,;, a nd luffacrou; J'O('b of t he H nzclton formation, ll'hir·h arc intrnded b.1· 
a ,;ma ll boss of granite. Thi ,; inlrn;;i1·c rock i,; a Jiµ:h l-('o lomcd, med ium-)! rainrd 
biolite grnni tc and has corn;idcrnb ly affC'ctcd by metamorphic action the sedimentary 
mca.<urcs near th e contact. Dioritie dyke:; :tbo cut the formation, lllf';;c d1·ke:; a rc 
char:tclerized b:v Ionµ: cr,·,;lal,; of fc ]d,;par. 

The main ore-~l10ll'inp: on th e propert>· i,; a fai rl y \\·e ll -defined rep lacement fi""u rc 
type of Ye in ll'hieh is \\'Cl! expm,ccl, cropping at diffr rent po in t,; up and do\\·n the 
mountain side . Th e Yrin has e1·idrnt ly been more of :t ,;heared zonf' than an open 
fi8"urc a nd in pbce;o; the ore is "frozen" to the wa lk Th e YC'in strike,; northea"t 
(rnngnel ic) a nd dips 55 degrees to the norllrnw;t. Th e su lphi de m inrrnl,; found in this 
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,·cin arc galena, zinc blcnde, py rite, and sma ll amounls of grc.v r·oppc1-. The gnng;uc 
i' m o,;t l ~· allercd \\'all-rock. but. 'ome quartz occur,; in p laces . The ore in p laces is 
a brecciated ma"' of sul phides an d fra g;ments of m ore or le,;,.; si licified ll'all-rork. 
Th r \\·:di-rock i., of n Hi :1h lc chara cler, depending on t he pa r licul :u· ,;cdimrntar.'· bed 
t hrough wh ich t lw ,·ei n cuh. lrn L i.-; gcnera ll ,· a rgillitic in rompm,ition . l'.;in c blende 
i' prcsrnt in con,idNah lr quantity in th e orr a nd Lherc is but little 'o lid ga lrn:t free 
from hlendc. 

The , ·ein, ll'hich ha ;; a width of from 1 to 2 feet, j , fairly ll'Cll minern li zed, h ut, 
as is cu.,lonrnr~-, t he ore rnn ' in ,; hoo ts and p:1 rts of Lhe Yein arc on l.v s ligh t ly minern l
ized. \\.he re Lhc ,·e in i;; \\·e ll minrra lizrd the su lphides arc in man~· p laces confined 
lo a band of nearl.1· ,.;olid minera l (g;cncral ly mixture of galena and zin,c blende); the,-c 
bamL' n1ry from a fc,1· inch c.'i up lo a foot in 11·idt•h. 

Tlw p rincipal \':tiur in t he ore i,- in the high si!l·cr co nl C'nl, although Lhc lead 
an d zinc conten ts a re appreciab le . 

Ai';;ays of ;;:1mplc ,.;ho11· ::i h ·er 1'1tlurs rnr~·inµ; from 20·5 lo 203·4 ounces per Ion. 
Tlwrr is Yer.'· l illlc work done on Lhc prop('rt .'·· A few opcn-culs h rl\'c lwen 

ma d e and at an c le1·at ion of 6,200 feet n. lunne l has bern ;;tarlrd an d faced u p . 13ut 
thr Yein i.' naturnll.1· expo;;ed at a numbrr of pl :H·cs up an d down t hr mountain ;;ide. 
Abo1·c the t unne l there is a µ;ood cropping of tlw ,·ein on n. ridge, buL it is practi
cally in:1cccssible. Th r hig;he;; t ;;howing,; on t hr Ycin contain the hf',;t o re, and it i$ 
rca,;onablc to exprct thaL a drifL tun ne l p; oi ng in on the ,·ein wo11ld show up so m e 
goorl shoots of orr . Tl1C' sih·cr , ·,du r.; in the se lectrd ore make it a rca,on:ihlc 
~pcc·tilati on to exp lore t hi .-< ,·e in lo ,;ee wh et her or not i t contain' a :'tdfiei cnt qu anl ity 
01 t his cl:t .'s of orr lo pa~· Lo mi nc i l." 

(12 ) f; :\ JJ TIIERS SECTlOS 

II end erson Jlf ine 

R efe1'1mces 
.Jonr." . H. H. B.: C: l'o l. Sun», C:rnada, Sulll. R rpl. 1925. pl. A, p. 130. 
Gallowa.'·· J. D.- Ann. R rpt,- ., :\I ini,tcr of l\I ine,;. 13.C.- 1922. p. 109 ; 1923, p. 108 ; 1924, 

p. 9-1; 1925, p. 135; 1926, p . 12\J; 1927, p . 134. 

T he IIendcr~on mine i" at an e]e,·ation of 3.600 feet on the \\·estern 
"lope of Hud so n 13a>· mountai n, abo ut J5 mile;; by motor road from Smithers 
on the Ca nadian N ati onal rnihra>·· The folloll'ing quo tation s arc from 
the r epor t b:- .J one~. 

"T!1C' propC'rt.'· 11':1 S .<t:ikrd man_,. ~ ·(•ar,; ap;o b.' · B oyd and A.-hm:111. Early r xplor:1-
Lion c·on.,i.-;ted rn ain l.'· of [p,;t pil,; and .-;[ripping, on ll'h :1t i.-; kn oll'n ,ls t he A,;hman 
1·r in. I n 1921 thr H e ndcr,;o n 1·<'in 11·a,; di,-co1·crrd ahoul 200 frrt ;;oullwa,;t of t he 
k ;hman Ycin. Str ipping of thr H rndcr,;on 1·rin di-;cJo.--cd high ,; ih·rr Ya lu r-' and the 
p roper[_,. 11·:1" bon ded b.'· J. F. D11ihi r in Jul.1·, 1922. D r 1·r lopm ent work on t he 
Hcndrr,;on , ·ein "'" ' p('rformrd undrr t he ,;upr1Ti,-ion of Mr .. John R. Turne r and 
in 1923 I hr properly 11·a,; purc,ha -rd. In .-\uµ: u,;I. 1923. t hr F ederal Min inµ; an d :"imclt
inµ: Comp:rn.'· ohlained :l 5 .~ per c·rnt in!Prr,;r in the proper ties held b~' l\Ir. Du t hi e 
and :t com p:rn,· I rrmcd J)11 I h ir :\Ii11P.". L i 111 i lrd. \\'as orµ;an ized. Opt ion' were ca rri ed 
h.1· the J<'f'dcral l\lining and ~!ll('l tin µ: Compan.1· 1111 ii l Aug11 .-t. 1924, wh en a ll work 

11 a,; ,;topprd. \Y ork 11·a, n ';;um cd b.'· :'llr . Duthi r in Jui _\", 1925." 

In 1927 tile property \1·n~ taken over by th e Atlas Exploration Corn 
pan:-. 

" The area around l·hr minr is u ndrr lai n h~· the LPPN Yole:rnic di1·ision of the 
H azelton ,;Nie.'. Hh.1·o lil r predominate' ll'i th :1 ,;uhordinatc amou n t of a ncl e;;ilc in 
t he up per lr1·r l.'. hu t in dept h I he amoun t of ande,-ilc inr·rea;;rs . A sc ri rs of d~·ke» 
cu t (lhr.-;r rocb and ,;l rik r in µ:cncrn l ahoul n orlh-;;ou t h. Thr Jarµ: est dvkc i' of 
m edium-grained di orit c and i' about 50 feet 11·ide. ).°rar the H cnde r,,;on 1·ei n it is 
int r n;;e l>' a ltrrccl an d si li cified a nd i' .'paring:!~· min ern lizrd wi th ~mn. 11 , ·e inlch of 
ore. It appea rs to b e pre-minrrnlir.ation in age. The other dykes arc no t great ly 
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a lte red an d no m incrn li zalion was obser rnd in l hcm; where ~ecn underground these 
dykes offset lhc nin a nd l he pa rt of t he ,·cin cast o f Pac h dyke has been d i:'<p iaced 
to the sou th . One of t he dy kr:; whi ch crosse..; t he A:- hman \·cin i:; ~ hca rcd at t he 
, urfacc pa rnll el to t he vei n. I n p;cncrn l t he d>·kcs wit h a no r l h-~ou th t rend , other 
than t he la rge d,,·ke, appear Lo be post-mincrn liza Li on in ap;e ." 

Th e deposits consist of vei ns t hat occupy shear zo ne::: striking about 
sou th ti5 degrees ea~t and clipping steeply so u tlrn·e~t. T he ore in p laces 
shOIYS bandi ng caused by the fi ll ing of open cn Yi ties. R eplacement, hOIY
eYer, has also gi\·en rise to mi neralization beyond the fi ssu re \\·alls and 
frag ments of country rock enclosed in ore haYe ~lso been par tly replaced. 

T he minerals of the Yein zone consist of galena , sphale ri te, a rseno
pyrite, chalcopyrite, pyrite , tetra hecl ri te, conll ite, a nd q uar tz . X ative 
silwr and ruby ~ i ln r occ ur as second ary products of enr ich ment. 

J)eye]oprn ent on the H enderson Yein con ~ i ~ts of three d rift tunnels, 
kno1\·n as th e Thompso n, ::\IcPhe rson, and Com presso r tunnels , an in ter
medi a te le\·e l, rai ses, ~ lop es, and surfa ce stripping . Th e vein is exposed 
on the surface for a di sta nce of onr 1,000 feet. 

P reyious to Augu:;t, 1923, 297 t on s of ore was shipped ; fro m August, 
1923, to August , 1924, 1 ,625 to ns; a nd durin g 1925, 950 tons. These ship
ments averaged from 1J6 to 185 ounces of sih-er to the ton a nd fro m 16 to 
26 per cent lead . 

In 1926, the H enderson \YaS a steady shi pper of high-grade silnr
lead-zinc ore a nd the on ly p roper ty operating on anr ap preciable scale in 
t he d istri ct. In 1927 a flotation mill \YaS erected \\·hi ch commenced oper
ations in July. 

Victory Group 

R ef crcnccs 

J onC'!'<, R. H . B.: Gro l. Sun-. . Canada, Sum . R cpt., 1925, pt . A, p. 134. 
Ga ll o\\'a>', J. D.: B .C . Bureau of M ine.,, B u ll. X o . '1, pp. ;"i0-51 (1915). 

Ann. R epl.'; ., M ini,-te r of M ine;;, B .C. : 191.J., p . 216; 1922, p . 111 ; 1923, p . 109; 
1925, p . 136. 

T he Vi cto ry group lie:< on the \\·estern fla nk of Hud,on B ay moun tain 
abo ut a mi le nor tlrn·e"t of the H enderson mi ne . A \rngon- roacl from t he 
proper ty joins the Smi the rs-Henderson road belo\1· the H enderson mine . 

G alloway 's cl e:<rri p tion of the pro perty is as fo llo\YS: 
"Thi s proper ty lies to th l' \\'C''L of the Coronado µ; roup a nd consi't' of the Yictor.'-, 

Standard , an d Trium ph claims . It is ow1]('d b ,· D on:1 ld C. Si m pson, \\' ho staked 
it some ten >'Cars ap;o, an d s ince t hen has , ;; inµ;I C'-h an dcd . done a con;;idcrab le am ou n t 
of dc ,·c lopmcn t work. Th e t hrrc claim s :trc sta ked 11p an d do\\' n t he hi ll , or rough!>' 
in a n ort h-sout h direction. Th e Yiclory is t he cC'ntra l C'l ai m an d on this the greater 
pa rt of t he " ·ork ha;; been cl one. Se,·era l Yeins h:ffe b C'C'n found on the proper t.' -, 
uu t as >'Pt on !>· t he :\o . 1 \'r in h as been dc,·e iopC'd to :lll,\' great l'Xtrnt. Th ese Yeins 
a rP a ll de,·elopC'd in ~h C'arcd zonp;;, and probab ly ron nC'cted m orp or less di rect!>· 
wi th in tru;;i,·e dykes; as a rnl r, the m ineralization has been by means of rcplace
rnenl. aeeomp:rniNI h>· si lie ificat ion of the wa ll- rock. 

X o. 1 r ein . This nin has a stri ke of no rth 62 drgrrrs rast and dips to the south
Past at 80 degrees . It n ms roughl v up and do\\'n the hill. a nd is, t hcrcforP, we ll situated 
fo r t he d ri,· in p; of drif t- tu nnr ls a lqng lhc coursC' of t he Yc in. The Jo,,·pst, or Ko . 1, 
tu nne l has a le np; t h. inc luding thr approach. of 90 feet. Thi :; ,,·ork inp; sho\\'s a p; ood 
shoot of ore fro m the por ta l of t he t un nc l in,rn rds fo r :ibout 25 feet; the wid th o f t he 
,·c in in this sec ti on br ing from 1 to 2 fret. B e>·ond this the Yr in is split up and seems 
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lo go into bot h wa lls, while at the face lhe re is some minemli zal ion, with iron su lphi des, 
buL no ore . From this tunne l about 10 tons of sort ed ore has been taken out, a sample 
intended lo rcprl''<'nt an 111·cragc of this as;;ayed : g:o ld, 0 ·18 ounce; sill-e r, 78 · 1 ounces; 
lead, 52·8 per cent; zinc, 11· 3 per cent. The whole ;;hoot of ore exposed in the begin
n ing of the tunnel wou ld nol assay q ui te as well as this sample, as t he ]alte r was taken 
from sorted ore . 

. -\ bo1·c the tunnel the 1·cin ha;; beC'n stripped on the ;:urface for rnmc dislance, where 
it can be scrn thal the minrra li zation is spollrd and irrcf!: tda r . AL a point which wou ld 
onl.1· be :1 shorl distance br.1·oml the face of lhe lunnr l, bu t on the surface, there is 
ano ther shoot of ore from 15 to 20 ft.rt lonf!: a nd from 12 t o 15 inches wi de. A 
samplr t:tkrn ano;;s 1-l ineh<'s he re a.-saycd: g:old, 0·1 3 ounce; sih·er, 33 ·7 ounces; 
copper, l · 5 pN crnl; lead, 23·6 per cenl ; zinc, 36 ·6 per CC'nt. 

A sho1-t distance abo1·e is the ::\o . 2 tunnel, whi ch is 10 feel long. The face shows 
se1·eral sca n1' o f minrm l scallered ac ro;;s a \\· idl h o f 1 lo 5 fret . A samp le was chi pped 
ou L :l(Toss 4 fcC'l 6 inehrs whi ch rclurn rd on as;;ay : gold, 0 · 30 ounce; s il ver, 16 · 3 
ounces : lcacl. 9 prr cen l; zi nc, 12· '1 pe r cenl. Abo1·e lhc ~o. 2 tu nne l there arc a 
srrirs of opcn-cuis rxirndinf!: up the hi ll lo the ::\o. 3 tunne l, which disclose irregular 
minrralization a long the n'in. 

?\o . 3 lu nnel has an approach of 15 fcrt and onl .v a few feet of aclmil l unnel 
under co1·cr . Al thi s p lace lhere arc narrow st ri nf!:c rs of m inera l disscm inaled across 
7 to 8 fC'cl. A sample ta ken across 6 feet al this p l:tce assayed : go ld, 0 · 10 ounce; 
sih·cr, 2·5 ounce's: lead, l · 6 per ccnl; zinc, 5 .;3 per cent. The dump from this lunncl 
seems to be fa irl >· well mincmli zcd ;rnd woul d prob:cbly :lYerage sli gh lly better than 
thr ab01·e sarnp l<' . 

:::\ o. 4 tu 111w l has a Ionµ; oprn-cut approach , b ut is ha rd ly under co1·er a~ yet. 
Th is working sho11·;; more solid ore lhan in lhe X os. 2 a nd 3 tunnels. At one sect ion, 
5 fcrL from t he face. t here arc t 11·0 para ll e l st reaks of ore 12 and 8 inches wide 
respcclin' l.1·, scp;uated b~· a st ri p of wc1stc. A samp le of t his ore assayed : f!:Old, 0 ·44 
otmcr; sih·er, 15 ·4 oun c0s; le:1d, 12 ·6 per ccn l; zinc, 13·8 prr cent. A few lons of 
good-l oo kin f!: orr has been san'd fro m this workin µ;, 11·hile the waste-dump conta ins 
a fair perccn taµ;e of mi ncr:1 1. Oprn-euts and stripping brtwC'C'n tu nnels ::\os . 3 and 4 
a lso :<how a fai r a mount of minrrn li zation . Above Xo. 4 the re is one more exposure 
of t he 1·e in, bul il is unimpon an t. F rom ::\o . 1 l unncl to 1 hi ~ uppermost cut is about 
1.500 fl'et , :end il ma>' I)(' sa id , therefore, lhal Lhe con t inu ity of the 1·e in is pruvcd 
for l his di staner. 

~ o. 2 1·cin l ie;; aboul 300 feet cast of ~ o. 1 and is rouµ; hl.1· parall el ; this is rra lly 
a dy ke about 1 fool wide, «lte red to son:c cxtcn L by iron- and sil ica-bra ri ng solut ions, 
no ore is 1·isiblr in thi s Yein and no work of imporLrncc has been done on it. 

Ko. 3 Yrin li0,; 50 f<'<'l to thr c:ist of the Xo. 2 1·rin. An op<'n-eut 24 feet long, 
1Yit h a 12-foot f:t cr, shows a sma ll fissure from 6 to 12 inchrs wide whi ch lu:s a con~ 
of 3 inchrs of f!:n lcna and on either sidr red oxi dized mate ria l. A sample ae ro;;;; 10 
inches, incl udi ng the 3 inchrs of ga lC' na. ai'sayC'd : gold , 0 · 16 ounce; ;;ih-cr, 53 ·9 
ouncrs; lead . 33 ·2 pC'r CC'nt; zinc. 4 ·3 Jl<' r crnt. 

T 11·0 or three olhcr 1·r ins or slighlly minrra li z<'d d>·kes are known, bu t as yet 
the>· lrn1·e nol hrrn dl'n·loprd lo an» e:-:!C'nt : onC' of t lw'"', conta ining onl.1· a rse nical 
iron, is s:1 id h>· lhe 011·1wr to carry fa ir g:o ld 1·alucs." 

Corona do Group 

R cf l'renres 
J one-;. R . H . B .: GC'o l. Sun· .. Canad:i, ~um. R ept. l!J25. pl. A, p. 132. 
Gal lowa>·, J. D. : B .C. B ureau of l\1i nc~ , Bull. 1'1, p. 48 (1915). 

T he Coron ado grou p lies about one-half mile northwest of t he H ender
son mi ne, on the "·estern fl ank of Hudson Bay mounta in. It is reached by 
road fro m Smi th e r~ . 

The fo ll owing is Ga l l 01rn~''s descrip t ion of t he property . 
'" T he Coronado group of clai ms lies up t hr hill a short distance ab01·e lhe fl at 

and only ha lf a mile from the ma in t rai l. T he properly consists of lwo cla ims and a 
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fraction, a nd is O\\'ned b:v R. J. l\IeD01w ll , J ames H a lley, and ot hers . Th e cl a ims a re 
a ll be low lhe lim lw r-lin e aL l' lcrnl ions from 3.000 lo 3,500 feel. A comfortable ca mp 
\\'ilh cookho u;.;c a nd bunkhouses h a., ))('en e rected. 

The main \'ein on t hi s prnper t.1· h as been lrncccl on the su r face fo r at least 800 
feel, and is dc1·c!oped b>' m ca 1h; of adit drifl-tunncL; a nd surface c ul~ . It s l ri kcs 
abou L northertst a nd dip;.; aL a bouL 85 degrees to the norl lrn·,.;.;(, and is apparent ly a 
rcphlcl' me n l ,·ein, t he \l·all-rnck rons i-<l inµ; Jarge h- of , ·o!c:rni c b reccia , but. in p laces, 
iL changes lo diaba:<l' , fclsilc, a nd porphyritC'. The ma in \'aluable mineral is p; :.d e na, 
which carric•;.; fair rn lues in sih-e r, but in addition t h ere a re fou nd su lphides o[ irnn 
and zinr, occuning in a ga ngu C' wh ich is main!>' s ili cifi ed wa ll -rock. Tlw gold Yn!ues 
in Uw ore o[ lhi-; prnper ly a rc a good dea l higher than usua l lhrnug houL the dist ri ct. 

X o. 1 tunnrl, \\·hi ch is l he lo\1·esl on t he hill , is in 155 frC't, and has a winze clo\1·n 
12 fret lw \o,,· th e floor-Jc ,·e l ; t hi s \\'Orkinµ; sbo\\'S the Ye in to be rni11craliz,, cl in rnlher 
irregul ar bunches and to , .,ll'Y in \\'idlh frnrn 1 to 2 inches up to 2 feet. The best 
prry~tren k of ore seen was al a point 110 feet in the l un nel, where there is a width 
of 10 inchc;; of good-look inµ; orl' . A ,-ample acrnss th i.s a;.;,-ayl'd: go ld , 0·45 ounce; 
sih·cr, 129 ·4 ounces; lend , 38· 1 per Cl'nt; zinc, 14 "1 per cent. 

'fh c ore ta ken our in lh l' dri,·inp: of lhi.-; tunnel has been ro uµ;hl_\ ' so r ted in to t11·0 
g rades, of whi ch the re is abouL 25 to rn> of f:r sl -class o re ; a srtm p le repre,;c nting an 
:w l'ragc of t hi s assaypd : go ld . 0·20 ou nce; si l,rer, 46 otmcp,,.; ; lea d , 23·5 per cent ; zinc, 
15·4 ))(' r c0nl. The win ze \\'as full of \\'at C'1', bu L it is sa id Lo h a \·c a showin.g of good 
ore aL Lhe boltom. 

One hundred feet. up t he hi ll 11 cul 50 feet Ionµ; ha,; been nl:ldc on t he Yein, 
and frnm the encl of th i.; t lw Xo. 2 lunnl' I is Jri,·cn in 35 fC'el. ' !l !wrc 1;; a nice shoot 
of ore exposer! in t hi,; tun ne l ; al tl1C' C'n trancc the pa,,·,trca k i., 2 fpct \\'id c, IJCinp; 
n l'arl.v continuou ..; for tlw lcnµ; lh of t he tunne l, and ha s a ll'idth of 10 inches at t he 
face. An :l\'<'l':l )!;l' ,-a111p le tak C'n at t hl' face a"''l.'·cd: gold, 0· 30 ounce; f;ih·cr . 16·5 
oun<·r, .: ka d. 4·8 J1C'r c·l'n l; zin (' . 45·3 ppr cent. 

About 30 tons of fir . .;t-c la.;,; ore ha.; br,•n ..;o r tecl ou l of lhc m :1t0rial taken out 
from thi.-< \\'Orkinp:, and thcrl' i,; anot l1C'r dump of scco nd-C'l a.-<..; ore conlaininµ; about 
30 ton;; . .-\1·C'ra f!:C' ;.;;t111pk,; of th c,-e clu mp,; a;;;.;a>·l'd a;.; fo ll oll's : fir;.;t -c]a;;,; gol d. 0·24 
ot111c·c• : -<ih·<' I'. 51 ·4 ounrl's; ll':td. 27 per ('ent ; zinc, 21·6 p0r c·f' nl. Sc•cond-class
gold. 0·20 oun cr; ;.;i h ·l'r . 6 Otll1C'<':<; !ea rl. 2 ·2 J)('r C"r n l: zinl' . 16·5 per cent. 

A ;;h orl di ,-tan('C' fa r lhN lo the• hill i;.; t he Xo. 3 tunn e l whiC'h i..; 20 fed Jong. 
Th i.; tunn el has apparl'1ll l,, · i)('en dri,·cn in on one si de of lhc m ain ,·e in. a,; what 
il)l(H'ar.-< lo be the \·cin is crnpp in p: on 011r o:<ide at t he mouth of il1 l' tunnel an d 
tilw n pas:<r;; into t he fool-ll':dl. Till' on l.v minern l ;.;holl'i11g in llw ll'Orking i,; n litt le 
:11'.';('nica l iron Jl>Titc,.; wh ich O('f'lll's :d onµ; frac !t m ·- p lane,- . but thi;; i.; of no impor tance. 

One hundred ,tnr! fift>· f<'C'l fa rther up t he hill a ;;ur f:H·e cut ;.;ho1,·s \\'hat is 
prnb:thl_,. the sam e ,·cin, a nd \\'ilh a width of 10 inch c;;, tlw min crn liz:1tion here 
('On,; i;.;tinµ; of zin c hkndl' an d ar,-enop_n it0. 

A :<an1p ll' acl'O"" t he fu ll width a;.;;.;; t_\·rd: µ;o ld. 0·76 ounce; ;;i \.l' ('I', 4·9 ounce;:; 
lea d , 0· 8 prr cent; zinc. 19·2 per cent. Th i;; a;;;.;ay is \1·orth.'· of particular n ote, 
inasmuch "" tlw l(old conll'nL i,- muC'h higher than an,· other ;.;nmpk. Thi ,; ;;r.mp lc 
cont:i incd zinc hll'nd c :111d a1'.-<CnOtl>Ti t as the m :1in mi11l'rn l;.;, 1\·it h on l_,. a ;; \igh L 
amount of µ; a !Pna. 

Frnm t his po int up t hl' hill fo r anoth er 800 fre t . atl<·mpl.-; ha,·r been m ad e h>' 
stripping . etc., to find t he Yc in . and in (\1·0 o r three p lar·p,; fr:H·lm Pd i'P: tnH containing 
so 111 c· min era l ha 1·c been found, ll'hich may he exten .-< io 11 s of thl' mai n ,·cin. Th e 
cut. \\'hich is hil(h l',;t u p t he hil l, 1.200 fl'l't or more frn m tlw Xo. 1 lun11l' I, ;.1h ow,; 
a r:tl hr r poor l.1· drfincd \'l'in abou t 2 fcl't in ,,·id t h, an d carr.1·inµ; a li t tl e ga lena an d 
zinr h ll' nd l'. Ko ;.;a mpl e 1rn,; ta ken hcrl', lrnl lo .it' d~c h.v the c.vr the \·a lu c;; \\'Ou ld 
be loll' . 

. \' o . .2 T'rin . Xear the e,1,-trrn boun d:1n· of th l' Coronado. on the \\'e,-t hank of 
S!o: tn crC'l'k . another ,·cin h:t~ hl'l' n d e,·c loriecl to some cxfl'n t. Th i, \'l'i n i' a l;;o of 
lhr replarcmenl t.' 'J)(' . ha ,·ing been fo rmr rl in '1 fractu red d,,· kc. An open-ru t l.~ fl'ct 
Ionµ; form;.; the apprnarh ton 60-foot tun ne l clri1·en on the 1·r in . 1\·hieh ,-trike;; a bout 
north 60 rl l'grce..; C'a:<t . and d ip.-; quite :<tl'l'pl,· to the nort hll'c;.;l. Th e tu nne l " "'' 
c·omrncnc·rd on a :-earn sho\\' in µ; ;.;o me n iee p:alPna. hut aftl' r a ;.; hort di ..;tance this 
'! ringer apparent ly µ;ol' .-< in to the foot-\\·:1 11. and anotll(' r -"l':tm i' fo ll o"·ed to the Lief' . 
A c·rn;;;;eut to the nort h\1·e;;t 12 feet long h,t, been m:id e at the f:ic·,., but did no t 
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find an:dhing; if ihf' rro,.;.cul had lwen made in tlw oppo,ite direction it mip:ht 
havr pi('kcd up the :<cam on 1d1ich the lun1wl \\"a;; :< iarled, :rnd ll'hic.h lie-; in the 
fool -1rn ll . A f('\\" ion;; of ore ha' been takpn oui of t hi.-; 11·orking. ll"hiC'h 11·il l a~say 
:ilioul 0·40 ounce gold . :57·2 ounce.-; "ih·rr. 30·2 prr cent IPad. and 18 per C'cnl zinc. 

A :<h:ift ha,; :tl-;o bren ~unk on this 1·ein lo :t dl'pth of I ii fee t . ll"hich ~ho11·~ ore 
11p to 18 ineJw, in 11·idth for 10 fret doll'n from the lop. lkloll' lhi.-< lhe ~ h aft \\"as 
filJpd ll"ith 11·alPr. :<O that it wa-; impo;;~ihlf' lo :'C'f' ll"hat ihe 1·l'in lookrd like lihere. 
A fr11· ;;mf:tcC' cut,; :tl,;o "ho\\" thr 1·('in in difTNenl placr.-. one of thc:<e :<holl'ing 6 inches 
of galena :rnd mo,;l of thr olhrr;; .iu:< l di,.-<<' min:tt cd mi1wral. 

ll 11·ill hf' of :'Ome a eh· an lagc i o con,ider the :1.-<<:t.1·;; of the d iffrrcn t :<am pies 
takrn from thi,; propl'rt.1-, and for thi" purpo:<c the:< :11·r now t:drniated a,; fol lows: 

~1---
1 

J )p~·w r ipi ion Gold Sih·cr T.c:td Zi1lf' 
----

Oz. Oz. :t'cr < cnt I C'I' ('('llt 

:\o. I tumwl, :-;am ple ac· ro~:-; 10 i1wlie:-;. 0· ·15 120·-t :{8· I l-t·4 
2 :\o. 2 tunnel, a\·('raµ:p \'('in at fa<'c. o.:w IG·.'i -1 ·8 .1;,.:i 
:3 Opl'll-('llf. \'C'in 10 i1whes widP ................ . ()-76 ·l·9 0· 8 19·2 
-1 l ·'irst-(·la:-:~ on•-durnp, I\"o. 2 tlllllll'l. 0·~-1 ,j I ··I 2i ·O 21 ·G 
!J Ore dump , Xo. I t.u1111p], 0·20 4(i·0 2:~. 5 l!H 
G !'-'eC'ond-dasH ore du111p, ;\o. 2 lun1~(' 1 . 0·20 6·0 ~ ·2 16·.5 

From a com p:1 ri,on of th<',;e rc,u lls it 11·i II be :'f'f'n t h:1 t the si h·c' r content is 
d01 wndt'nl 011 the l0:1d ronlent, Yarying from about 2 to 3-<1 ou1H·r;; of ,;ih·cr to the 
uniL of lead. B.1· compari ng :\o-. l :rnd 2, and 5 and 6. it c:rn be '<'en that the si h·er 
i,; in 110 \\':1_1· rclatrd lo , and i;; e1· idcnt l.1· no t rontai1wd in, thr zinr. Turning io the 
gold conll'nt, il i" not ,;o e1·i(knt 11·hat r<'lali on-;hip. if an.1·, rxi<h hct11·0en it and 
the other 111ct:1k T lw p:o ld do('" no t 1·a r>· proportion:ilf'ly 11· ith lhr ,;ih·cr, Jrad, 
nor zinr, and. in fact .. «'f'lll' to be quite indcprn(knt of lh(''l'. T hf' ll"ritrr brlie1·r,, 
though, lh:tl thf' gold occm:< in a"'ori;ttion 11·ith t lw ar:<f'nopyrilc 11·hi('h i;; found 
in i hr orr. To ,;on 10 f'Xt('nt thi" i;; prm·cd h.1· ::\o. 3 :':llllJllf', ll"h ich t·on'i"led almo;; t 
cnlirr ly of :tr:'cnopyri lc . zinl' hlf'ndf', and "i lic rou" ganguc'; it 11·i ll hr notPd that this 
;;amplr contained :1 good dea l morP go ld lh:in the ollH'r-. :ind. a;; it al"o C'ontaincd 
a hiµ:hCJ" p('l"rcnt:iµ:C' of :ir.«' llOJl.n·ilf'. it i" rc':1«on,1hlP lo :t>.-<l ll1H' lhat t he µ:o ld is 
r:nrird in thi,; minrr:1l. A;; a rulf' . thi,; :l!":'C'nica l iron 11:1< hrl'n con,;idrrrd a,; of only 
"lie;ht 1-:tlur in thi:< di-;trirl. bu t it i" quit(' po,,iblf' tha t in ll1:111.1· in, t:rnCP:' il C'arrirs 
good go ld 1·:1'11<'.'. and lh:1t in r<'.ircting it frolll :':tmplf',;, a' i" g<'ncr:\lly done, the 
pro,;prelor i" unint<'ntionally throll"ing a\\":1.1· thr be"l of thr orr.'' 

Late !' \\'O l'k ha;; been de~C'l'ibecl by J one;; a;; fo!IO\r~ : 
"Sinrc the ;tiio1·r n 'por t· on lhr propPrty 11-:1:' 11-..ittrn :1 dditiona l \\"Ork h:i,; been 

dmw. Earl.1· in 1919 ihr Skc'('ll:I ::\Jininµ: and ::\Iillinµ: Compan.1· ll"a:i orp::rnized to 
dr1·r lop the Viclor.1· and Coronado group.-. Th r co111pan.1· ,;l:1rt('(I opcrnt ion,; in !ihe 
:<pring. hut ;;topprd 11·ork during th e ~um111rr. A .-<l:1rt 11-:t -< ll!adc :iµ: :tin in Oclobrr, 
hut ;;horll.1· thPrP:tftN 11·ork ll":l' :1µ::1in ;;topped. Thr loll"f'r lunnrl on ::\o. 1 ,·rin 
ha' hf'f'n dri\'C'll :1 tol:1I di,t:111('f' of 240 f( 'C'I . ::\o. 2 tunnrl i,; dri1·rn 90 feet. The 
tunnel on :\fo. 2 1·pin ha,; hrrn dri1·(·n :111 addition :tl 10 f0f't. T hrrc an' about 8 inche,; 
of p:a lf'na and -;pha lcrilf' on thr foot -1rn ll :<idf' of the t u111H' I. hc lm1· a :' lip dipping; 
70 to 80 dpµ:rrc" northll"C':'t11":1rcl. If the orr :<l:t_\", lwlo11· 1hi' :<lip ihr tun nel i:; no\\" 
on the hanging-\\"a ll o;i dr of the Orf'." 

,<..:,ili•rr C'?'ffk Grnup 

Rff f rencc 
Jonr;;. R. Jl . B.· C:col. Sun C'anada , Sum. Rrpl . 1925. pt. A. p. 138. 

Thi;; gl'oup, forme l'h· k 11mrn a~ t!te I ron Yault group, and commonly 
called t!tc ~chufer properl>-, i~ ,.:ituatecl at an clerntion of 5,600 feet to 
5,900 feet on the nortlme;;t ,:lope of H ucl;;on Bay mountain onrlooking 
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the pass bchYCen Sih·cr and T oboggan crccb . It is easily reached by a 
pack trail abo ut 9 miles fr om bkc Kathlyn , or 12 mile"' from Smithers. 

T he propcrt:· i;; 01rncd by Peter ::lchufcr, of Smithers, and partners. 
I n the au tumn of 1910 it 1Yas bonded to the Hucl~on Bay :\lining Com
pan:·, 1rho carried on dc\'Cloprncnt "·ork in 1912, 1913, and 1914, dropping 
their option in 191 4. Jn 1917 the 01rncrs shipped 5t tons of hand-sorted 
~ilYcr- leacl ore to the Trail rn1cltcr . In 1918, 30 ton~ of !'il\'Cr-l cad ore 
\\'as shipped to the Si lver Standard concentrator at X c"· H azelton. 
Exploration has continued on the prope rty each :·car. In 1925 t.he 
property 1rn~ bonded by the British Canadian Siker Corporation, a rnb
"idiary of the Bri ti~h Columbia Sil\'Cr :i\Iincs, Limited, of Premier, B.C. 
Dc1·clopmcnt 1rns carried ou t during the summer of 1926 b)- this compan:-. 

Th e country rock con;;ist" of andcsitic flo1n, tuff~, and breccias, "·ith 
1rhich is intcrbcclclccl a limestone bed about 60 Icct th ick. A stock of 
granoclioritc cut::: the series. 

:\I incnt!ization occur;; in the flo11·s and limestone . Th e grnnoclioritc 
stock is mineralized at a number of place::: b:· fi::::::me nins . Three types of 
ore occur on the property: (1) galcna-sil\'Cr type; (2) pyrrhotitc-:=:phal
cri te type; (3) arscnopyritc type. 

The gn lcna-sih·cr type is rcpre;:cnted b~- a Yein c:triking north 85 
degree;; ca;:t and clipping south 53 degree~, cutting across a nd csitc flo1rs 
and limestone and extending in to a ~cries of tuff;:. :\li ncralization in the 
ve in \\'here it cuts the flo\\';; con:::ists of ga lena, o:phalcritc, pyrite, tetrn
hedritc, and chalcopyritc. Th e Yci n Yaric~ ic. "·iclth, rc;iching a maximum 
of about 18 inche~. \\' here the vein cut::: the limc~tonc, mineralization 
extends OYCr a \\·iclth of JO feet and consi:::ts of pyrrhotite, sphalcri tc, pyrite, 
galena, and minor amount;: of chalcop:·ritc. The Ycin extend~ t hrough the 
limestone into tuffaceous rocks. D evelopment consists of three short drift 
tunnels and surface c:tripping. 

The second or pyrrhotite-sphaleri tc t)·pc of minernlization is lnrgcly 
con fin ed to the lime~tonc band. L enses of ore occur in the band. but \\·ork 
in 1926 sho1Yed that the mineralization is not continuous. The ore in 
pince~ sh01rs gradational contacts \Yith the limestone, but other lenses of 
massi1·c su lphides han :::harp contacts 11·ith it. 

The third or arscnopyrite type consists of minernlization of arseno
pyritc, sphalcritc, a nd galena in a few shear zones in the granodioritc . 
This type of mineralization docs not appear to be cxtcnsiYc. 

Y-icloria Gro1lp 

R eference 
H am;on, G.: Ceo!. Sul'\'. , Canada, Sum. R cpt. 1924, pt. A, p . 32 . 

This group i::: situ ated in Drifbrnocl Creek m ap-a rea, B abine 
mountains, ca~t of Smithers. 

Ibn:::on's description of this group is as foll01YS: 
"This properl_,., O\rned by P . Higgins, is siLua tC'd near the head of Higgins 

creek. Dc\'C•lopmcnt consisls of adils, shafts, numerous trenches, :-t nd open-cuLs. 
The counlr_,. rock is argi lli te of the sedimcntar>· di,·ision of t he H aze lton group, 
intruded by rh~·olilc and quartz porphyry d>·kes. At the time of t he wriLer's ,·isit, 
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m u,;t of the trcneh cs a nd opcn-culs h ad caH·d, a nd the shafts \H' rc fu ll of wate r, 
consequent!.'· Ji lllc \rns lo be seen. D mi ng the pa,;[ s11m1lH' r \\"Ork \\"as be ing con
ccntrnled on the upper adit. H ere t he Ye in is cl ose ! ~· associated wilh a r hyolitc 
dyke \\"hich COnlains JlUlll('l"OU S µ:a,; hC's of qua r tz :Llld ll ).!:OOd d ea l of di,;seminalcd 
pyrite. The vein l ies bel\\"ecn this dyke a nd one of q uartz porphy r~· . :)c,·c ral ,·ei ns 
a n · pn'.'r n l on the proper! _,. and 1·c ins arc cxpo,;ed in a zone full .v ha lf <l mil e Jonµ:, 
bul no si n!!lc ,·e in has been sho\\"n lo h ;c,·c this ll' ngL h . Th e main ,·e in is 3 feel 
wide in the uppe r adit , and contains grtl e na a nd sp ha lerite in a gangu0 or quartz, 
a nke rile, and slate. Telrahcd ri le and py ri le a rc p rese n t in snrn ll amounts. Re1·ern l 
tons or se lected ore conta ining a good deal of sih·cr ham bee n ~hi pped." 

Babine B onanza Jlining and Jii llli/'lg Company 

(Cronin"s Jf inc) 

R ef crcnces 
H an80n, G. : Geo l. Ru1Y. , Canada, Sun i. Repl. 1924. pl. A, p . 30 . 
Gallo\\·aY, J. D.: Ann . E ept ., ::\linisler of :\lines, 13 .C., 1920, p. Si . 

T hi::; property is in Driftlrnocl Creek map-area about 15 mil es easL 
of Smi the r~. T he chi1m lie nort h of Cronin creek on the ea~tern slope of 
Cronin moun ta in, 5,000 feet above ~ea-le\· e l. 

The count ry rock is a rgillite and graphi tic sc hi~ t of th e sed imentary 
cliYision of the H aze lton gro up, intruded by a $ma ll :;,tock of rhyolite and 
qu artz porphyry . Th e in trusiYe rock contains ~eYe ral large, irregular 
i ncl u ~io n s of ~edim entary rock. T he geology is furth er complicated by the 
presence of quar tz porph:n>-, qu:Htz cli ori te, and lamproph»re dykes . 

T he following description of th e deposits is gi,·en by Han 3011. 
" T\\·o main Yein" ha1·e been CX]l iored by lu nn e b , rn i,e;;, an d ,; h;t fls . .-\. ~haft 

has been sunk on " ·hat is pe rhaps a t hird 1·ein. .\Ia ny ot her s ma ller ,·ein; were 
cn c-o un tc rcd in t he t unn e l.<, bu t ll" erc not. drifted on to a ny exten t. Tll"o inc lined 
sha ft::; , the ir mouths about 450 feet , ·ert ica lly :dio,·e t he lowe't tunne l, ha1·e been 
sunk on wha t appear to be lwo d isLinct Ye ins, but whi ch , poss ib ly, a rc one and t he same . 
Ko. 1 ,-ein, extJO'ed in Xo. 2 ~ha ft. ha;; an easte r ly cour,;c a nd dips north. Adit A , 
120 feet belo\\· sh;ift Xo. 2 . cros:;cu ts Xo. 1 vein near t he Ltce of t he ad it, and a n 
in elinl'd raise ha,; been dr i1·en on the ,·ein . T h" adiL a l'o cro,;,-cu li'. 120 feel nor th 
of Xo. 1, anolher ,·ein. Adit B , 150 fceL below ~·lrn fL Xo. 2, eneoun te rs ::-ro. 2 ,·ein 
and eont inues a' a drif t ;llong it. A large ,;u1facc cu t. about 180 feet be low shaft 
Ko. 2. ex110:;('.; No. 2 ,·ei n. Adil C, 225 f('('l be low ,;hc1ft No . 2, cro;,;culs No. 2 
,· ei n 011 t hr Lice of t he adit. .-\d it X o . 1, 225 feet below shaft Xo. 2, begins as a 
dri ft on ?\o. 1 1·ein on whi ch t wo r;t i.;e;; ha1·e b ren dr i1·en. A t t he westerl y end of 
this ad it, ;ome qu a r tz wh ich mn ~· repre:;enl ::'\ o. 2 ,·pin was encou n te red . From 
a poin t m id \\" ;t_v in t•hi ;; adit a long cro,;;;euL lo lhe nort h encou n te red ::-ro. 2 ,·e in 
abou t 160 feel norlh\\"e;;t of X o . 1 ,·cin . The Yein \\"a;; drift ed on to lhe no rlhea;;t 
an d sou tlrn-e't :rn d in clin ed rai-es \\·ere put u p . Adit Xo . 2, 4.50 feet be low sha ft 
Xo. 2. encount ers Xo. 2 1·ei n , 675 feet from the por ta l. Th e , ·ci n has been d rifted 
on for some di;;t:rnce. Se1·en other sma ll er 1·eins containing su lphides \\·ere crosscu t 
b,· lhi . .; adit. 

· T he H'i n appea ring in shaft Xo. 1 rn ries in wid t h fro m 6 in ehe;; lo 3 feet, being 
wide,; [ a t 1,he bot tom o f t he shaf t. ]<'ur ther d01·c lopment miµ:h t pro,·e thi ;; to be 
t he same as Xo. 1 1·ein. IL conlaim< much su lph ide in a quartz g:angue. Galena, 
spllfl lerite, and tclra hedrite arc t he p rinci pa l ;:11 Jph ides. 

X o. 1 ,·ein i;; expo,;ed fo r a dept h of 50 f eeL ;1 Jonµ: t he dip of the 1·ein in .;haft 
l'\o. 2. It rn ri es from 1 to 6 feet in "·idth a nd consi:;b of quartz, ga lena, sphal eri te . 
an d t0lrn lw dri tc . Thr Yrin i;; narro11·e;;t at the bottom of t he ;;Jrnft. In adit A i t 
is expo,;ed for a leng t h of 20 feet nnd has a wid th or l} fert. At the top of a ra ise 
dr i,•en fro m adit A the 1-ein i;; 6 feet "" ide . Fina lh· . in a d it X o. 1. t he ,·ein is 
exposed for a lenµ: lh of 360 feet. For lhe fi r,; [ 240 fl;el from t he portal it conta ins 
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1·ery litt lr 1· i,.;ihle :<til phidc and rnries in wi d th from 6 inch r.-< lo 2 feet. IL lhen 
widen,; and for the next 75 fret of length yarie,; from 4 to 6 feet nnd con;;i:;t.-; a lmost 
e nlire l.1· of ga lena and sp h::tlerile. For the next 45 fpc[ the Yein is again less than 
2 fret wide and con:;isls chief!~· of quartz . A rai;;e dri1·en on the 'ulphidc Jen:; show:; 
tha L the 1·ein 1rnrro11·.; rapid!» with lwight. E1·idcntl.1· iL pinche:; and swe ll s within 
short distances along its :;trike and dip. The lem;es m:i~· pinch out entirely :incl be 
:;uccceded along tlw :<lrikl' or dip by other lcn,;c,;. Trtrahcdril e i;; more plentifu l 
n ea r lhe ,urface of the nin than it is at the depth of adit Xo. 1. This nin, where 
exposed by the mine working.;, li es enl irrly in rhyo lile, where splintery and irregular 
discontinuous fracture:; might be expected. 

Xo . 2 H'in is ero::-<cul b~· adit A , 50 feet from the portal. AL this point iL Yaries 
from 1.\ lo 21 feet in width 11·i t hin a length of 4 feet. The foot-wall here i,; a hard, 
fine-grnin ed , g re.I', q ua r tz porphy ry d»ke, and lhe lrnnging-1rnll is r hyolilc. In acliL B 
the nin is 3 feel 11·ide an d i,; exposed for a length of 40 feet . H ere it has a hanging
wal l of rh.1·o lite and a foot -wal l con.;i,;ling in Jlart of arµ:i llitr. Adi t C cro,;scuts t.his 
1·ein , which i,; 3 feet wide on on e side of the adit and S feet wide on the other. 
The hanging-wall i,.; argi llit e and th e fool-wall rh»o litr. The Ye in is noL 1·cr.v ;.;tro nµ; 
on Xo. 1 adil lC'1·el. For a distancr of 50 feet it is a mere ,;[ringer and for a farther 
di;; t,1ncr of 50 fret it rnrirs in width from 1 in chc,; lo 3 f0 f'l. Jn a rai:<r. a long the 
n~in dri1·en from thi,; adit, i t n1r ic;; from 1 lo 3 feet. The h:inging-wall i;; argil lite 
in somC' place;; and rh1·o litc in other;;. Tlw foot -wall is rh.1·o litC'. In adiL Xo. 2 
the 1·e in i,; fi rst encountered 6i 0 fed from t he porLt l. For 120 feet the Yei n Yaries 
in 1\·idth from a fl'w inclw,; to 2 fl'ct. For thC' nC'xt .~O fcr t t llC' 11·iclt h nnics from 
3 lo 7 fc rt. H ere the 1·ein appear> to mnkC' an abrnpl turn and continues in a drift 
lo tllC' southll'0,;t for a di;:t:rncl' of 190 fl'ct. the 11·idth nr~·ing from I} to 4 fl'ct. 
At l llC' :<Ott t hwr,;lC'rn end of t hi;; drift it d i1· ides in lo [11·0 bra nch e;:, one of which 
pinches out. Almo-;t t.hr wh ok of thl' Ycin ;:triking sout hwco<t has :ng illi le on both 
ll'all,:. l\Jo,;t of thr wcstrrl.1· >trikinf!: pnrl of thr 1· C' i11 hn;: rh.1·0 \ilc on hulh walk 
The pa r t striking so11thwr;;t app0:irs to br tlw d01rn11·:m l extensi on o[ Xo. 2 1·ri n 
from upper adit'. T hl' 11·c.;t c rl .1· >trikinµ: part appear,; to ha1·l' hcen depo,;ited in :t 
pre-m in era I fault. The 11·ickr pa rt,; of the ,·cin on t hi,; lr1·c\ eon;:i-<t of prnc t ic:tl 1.v 
,;o \id ,;u lphide. I n m:rn~· pl:tcf',: zinc b lr nd r i,; Y<'l'>' eommon and there i,; abo :i 
notable amount of tetrahedritc. The wr, tcr lv exten . .-ion of the adit rro>scut;; fi1·e 
ot lwr qu:ll'lz ~u \phide n•in,:. · 

i-ri n Xo. 2. likr YPin X o . 1, pinclws a nd ;;11·c\ J, nh rnp t ly. bu t it i.-; furth er 
complicated and it"< eontinuit.1· i,; ma de le<.-< certain ilC'cau<0 tlw line of fract ure in 
11·hieh thl' ore mis drpo-<itrd pas;;c;: no t on \ ~· through rh~·o l ite but al<o through 
l'C'\a ti1·(' J.1· L1rµ;l' inclu,;ion-< of arµ;i lli tc and µ:raphitic "·hi>t. The prC'SC'llCC' of dyk es 
abo tend.-< to make the continuih- IC''·' certa in. For thc•e rca,;ons e,;timntion of the 
quan tit y of proh:1h ll' ore in this. 1·rin is c1·pn lr"' crrtain than in ~o. 1 1·cin. but 
more and 11·idcr indi1·idua l >hoots of o re arc to he expcctC'd. 

Tlw ll'Orking,; dr>nihcd aho1·0 an' on thl' \3onan7.:\ cl:iim. On llw IJ0 1u p,;ta kc 
claim. a djoining t he Bon:rnz:1 on t lw soutlrn·l'.'<t, arc other YC'in>. OnC' of tlw-<c. 4 fcrt 
widr in ,:omr pl:tcr;;. hn,; br0n d01·C' iopr« l by ,;('1·('r:d -<h ort :1 clib<. ,:h:1ft 11·inzp,; . nnd 
'open -cul.'. The Yl'i n >trike> northea;:t and dips north. and ha;; been tracrd a lmo.4 
to lhr i<hafr;; on t hr Bnn:im:1 cl:1im Onr-qunrt0r mi lr fro m the Hon:rnza .<haft,; thr 
1·l'in con.;i.-<t,; chi e fl.1· of quar tz . but fartlwr norlh en.-;t it cont:1in.-< :1 good deal of 
ga ll' na . z inc h l0ndr. and trtrn lwdri tc. Tlw 1·cin p:l"'C'' frnm ,;cdimc ntar~· rock on 
the 11·c,;t into rh.1·0\it c on thr C':i-<t ." 

8.ilver J\.ing 

R ef crence 
Jian>on. G.· Cl'ol. Sun-.. Canada. Sum. Rcp t . 1924. pL. A. p. 35. 

Han ~on states : 
' ·Thi;; propl'rt:-- i;; 'iruni<'d near the head of Driftll'ood ere0k. T hC' roun t r.v rock 

1s ,;hearecl tuff . The de1·e lopnwnt 11·ork con.-; i;;ts of ~c1·ernl ndils ma k ing a tota l 
length of 370 feet. T11·0 of the longrr fldit-< arr cro,.,;rut-< whi ch h:11·l' not pcnctrntNl 
tlw 1·c in.-; . I-Ic-rr a zone of q1urtz Ye ins extends on~r an horizonta l distance of 1.500 
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feet. Indi1·idlln l veins fire lens-sh:1ped fi nd disconlinuou;; , nu.1· inµ: from an inC'h to 
8 fl'C l in 11·id t h , and an' u,;ua lh· ]e,;s lh:rn 200 fC'ct lonl!. bu t n lthollgh indi1·idu a l 
1·ein" pinch out and di,-app C'ar ol·he r :<im ilar 1·pi n :; C'omr in nlonµ: the :;t rike . The 
1·e in,; contain 1·ariahlP :1m ou nh of µ:a le 1rn, tC'trnlwdrile . C'h:1kopnitC', and sphal C' ri te , 
in a ga nµ:u c o f quartz. TI H' l<' l rnh C' clri le conl:li 1" a good de:tl of ,;ih·er ." 

II yland Basin 

R ef ere nee 
I-Lm.;on. G.: GC'ol . Sun·., Cn nadu , Surn. lfop l. 1924, pl. A. p. 32. 

This proper ty i:=: situa ted 
moun ta in;: , cast of :::lmither:::. 
as follo11·s: 

in the Dri ft ll' oocl Creek map-area, Babine 
Hanson '~ cl e:=:c rip tion of th e property is 

"Thi,; property is ;;ilualC'd n C':u· the head of Cronin creek. D e1·elopme nt con
s i;; h of num c' rou ,; opC'n-eut,; a nd lwo a di h 190 and 25 fl'l'l lo np:. Tlw eoun l r.1· rock 
is ,;hparpd a q:~illitC' of t he u ppC' r par t of t he ,;r d imC'nar~· ,;eri t'.'· in t rncl r d b.v oe\'l'r: tl 
d_d::e,; and Jll' rh ap,; ,-i !J,; o f rh.1·oli tr parn lle l lo t he ,-lwarinp: of t he -'~dim C'nh. The 
Yein eon~i;;t;; of ga le na irnd ;;ome tclrnhe cl r ile in n, quart z µ:anµ:ll e . Il fol l ow.~ cl o.;e l:v 
the contael h Pt ll'r en th e a rµ:i llile.' and a d~·ke of rh .1·o li tr. The opcn-euh \\'ere C:l\'ed 
at t he t ime of the 1ni tr r ',; 1·i,;it , :<o t he a el ual d ip of t lw 1·c in " "1" no l a sce rt ained. 
but the ;;t r ikr i,; ;.outh 80 d r µ:r re;; 11·c,;l a nd i,; p:1ra llPI lo t he ,; hea rinµ: in lhe sediment' . 
Thr lon p: :1 di l h:1,; hccn clri1·cn parn ll e l to the 1·e in al :1 d i,;tancc of 20 fe C't lo t he 
north of it. and no alLc mp l has been m a de lo eros..;cul th e 1·cin from t he a di t. 
Smal l ,;hipmen l ,; ha1·e b een made of ;;e lcclc'd o rr eontaininµ: a h i.l!h ,-i h ·C'I' contrnt." 

D ebenture 

R rf ere nee 
I:fan ,;o n . G G ro l. Sul'\· ., Canada. Sum. R rpl. 1 92~. pl. A. p . 32. 

Thio: group i ~ loc:1ted on D ebentm c creek in Dri ft1rnod Creek rnap
arca, Ba'binc mountain~, cn~t of Smither~. 

Han~on's dcseri pt ion i;; as fol lo1rs: 
" TllC' min r r:tl ;;ho11·inµ:,; on thio< p:roup arc lol'alC'd on D ebenlme crC'rk. D r1·r lop

m rn l ll'Ork con,;i,;h of a 400-fool cro:<'l'l ll 11 di t . ; t ;;hor l drift :1di l. and ;;11rf:1ce ,.1 rippinµ:,;_ 
The rol!nlry r ock is slrn t ifi r d t uff a nd rhyolilc , of l he u p pe r \'O leilni c di 1·ision. Th e 
r oc k,; a rc ,;c 1·crl' i\ ' ' 11C':ll'<'d and 11·p:1l l1C'rPd. A narroll', ,;l<'<'p . rock ,;hou ldor proj r ct;; 
from t he mounta in rnu l h o f t he propC'rl.1-, and l he ore zonr o r 1·rin cro:<.' C' t h i,; 
shoulde r, i ,; rx po,;ed on t he ;;ummil :rn cl doll'n the l11·0 oppo:<ilc ;;lo pe,;, lh ti' br ing 
exp o:<C'd on t"·o ,;i d<'" of a t ria nµ:l c . T hr mincr:il d C'po,-i t (·onl:1in ,; µ:; il r 1u in a µ::1nµ:uc 
of quar tz and countr~· roc k a nd i" "" much a;; 6 fpd 11·i dc in a frw phcrs. Tlw 
lonµ: rro.,,;eu t :1dil ha ,; b C'<' ll dri1·cn in to the ;d10ulder of lhr moun t:1in. bu t a lth ouµ:h 
it ha,; pC' nC'l rated h c.1·ond I hr poin t 11·hcrr t hr Yr in ;; hou Id ha 1·r })('rn in lcr,;rclrd, 
t h l' 1·e in ll'a,; not found. P robalil.1· it j,; cu t off h~· an hor iz ontal fau lt, an d lhe a dit 
m1,; d ri1·en he lo11· t hi,; fa ul t." 

(~3) TELK'\\'A SECTIOX 

C'a ssiar-Cro11•n 

R efercnas 
M acK enz ie, J. D .: C:rol. Sul'\-. , Canad;1, Sum. H rp t. l!Jt5. p. 62. 

Ann. R rpt;;., M ini:<IC'r of M ines. B.C.: 1916. p . 126; 1917. p . 111 ; 1920. p. 90; 
1923. Jl . 113; 1926. ]l. 135; 1927, p . 138. 

Th e claim;: O\rned b)· the Cn;:;: iar-Cro1rn :\ [in ing Com pany arc located 
on Grou;:c moun tain. :\ good auto roncl conn ects T elklrn on the Canadian 
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Kational ra ihrny \Yi th Lo,yc's ranch, on the cast side of Bulk ley Yallcy, a 
cli~tancc of about 15 miles. From Lowe's ranch the raihYaY station of 
\\' alcott li es on the oppo, itc side of the Yall ey about 2 miles· cli"tant and 
the mining claim::: arc about the same distance to the cast on Grouse 
mou ntain . A \\·agon -road leads to the ca mp \Yhich is at an eleYation of 
aliou t 4,600 feet. 

T he first ore sho 1Ying::: on the property 1yere cfr::co1·ered in J914 by 
Louis Shorn and Sam uel Bush . ActiH dcHlopment \\' as undertaken in 
1916 and about 3,000 feet of 1rnrk perfo rm ed and fin cl:t irn ,; Cr01rn
grnnted . Tltc propert>· 1rn::: closed claim in 1922. I n J926 1rnrk was 
started agni n h>· the l\ Iar" h :.l ines Con;;:olidntecl of Spokane, but the 
properly ll'ilS closed cl01rn in the early summer of J927 . 

T he rocks of the area cons i ~t of fin e, ;;:lnty tuffa and coa r;:c tuff;: of the 
H azelton fo rmation intruded by clior itc and coar"e fcld:::pnr porph:»ry 
kn01rn a::: the B ul kle:· intrn"i1·e". T he ~eclirnenLo cl ip wu then~l11·anl at 
lmY angle;;:, a rc mu ch joi nted, and nlrn in places rendered schi:::to;:c along 
lines approximate!>· ]Jn rallel to the dykes . 

T he follo1ring i" :.IacKenzie's description of the deposits. 

" T he ore• depo,il,.; a rc mosll.'· local<'d on a low ridge running a lonp: 1. h C' north 
sidr or a JiLlle Jake'. T h C' :-· h :tn~ beC'n prospected nt n n ious p lacrs fo r a dista nce 
or abou t. 3.200 fcl'L in length. l h C' wid Lh o r the orr-lmwing zone rn ry ing up 1.o 100 
fC'el. though l hi ;; "·idt h is not a ll ore. T he prospect opC'nings eonsisL or shal low 
open-cuh, l rC'nchC'", and shafts, none extend ing completely across 1.he po~~ib l c ore 
7,vnC' . and none O\'C'r JO fcC'L dl'<'Jl. 

T h l' nwl<tl lic m inera ls, whi ch a r C' ch a lcopyri Lc a nd zinc ble ndc, a rc loca li zed in 
:t sheeted zone, "· hi ch i,.; in g'' n c• r:tl pa ra ll el Lo t he strike of t lw 'rdi mrnLs, and 
1warl:-· YC'rtic·al. T he joints (,hPels) of t hr zonC' show little or no slicken,iding. and 
a rc spacC'd from a fraction or an in eh to scYernl inches apar t. T hr arr mincrab arc 
found in narrow fi,surc \·c in ' . rcp rcsenLing fi lli ng of t he oprnings in t hC' slwrLrd 
zone, and ubo as inC'gu la r r rp l:tCl' lllC'n L YC' in s a nd m a"C'S l h ro11ghout l hC' zonC'. Th ere 
is a Jitllr (]11artz gn ngue "'"oeiated "·il h t he s11 lp hid C's. \\.e ll -defined wal ls ''::·1·c 
not oh,c·n·ed fo r th e drpo,il. as a "·hole. t hough they arC' 1wc;;cn t J o'"'~'..,• . T his 
ore-bearing, shcrtrd zone h:1s been b rokrn b,· post-m inrra l fau lts, t<sua l! _,. of on lv 
:t few fceL displ:tcrmenL and 1wnrh- ,·r r liea l. Tho'c obsen·ed a rc rough J_,. parn ll l'l 
to t he sLrikc of th e ch ·k<·' a nd t he di rect ion of the seh islos it ,. in lh l' sed ime n ts . 
P roceed ing easL a long i he zonC'. it e:111 be scrn Lo be offset lo ·t he n or t h a lo1w ', i1 e 
faults, nnd from thr a rf'a l d istr ibut ion of t he ore m inC'rn ls i L is l hough L llrnl t he 
\\'C'SlC'rn port ion of t lw zonC' may bC' af'fC'clrd by faulls of greater disp laecmC'nl 1. han 
those obsc•n ·rd rbcwh crc . 

\\'ith respect Lo t he tenor o f t he a rr h uL Ji lllc definite info rmat ion is arnil:tb lP, 
a s no syslC'mat ic exp lorat ion nor assay ing lrns been d one. The fo ll o11· in g; desc ri pt ions 
or some of t he prosped oprn in gs wi ll sc·n·c Lo g i1·c an idea of 1. he charnclC'r of 
the 'l10rc highl :-· mi nrrn lizC'd port ions of 1.h c deposit. 

Al the in itia l post of lhC' Copper Crown clai m a sh eeted zonr 12 fccL wide 
is made d close!:-• spared joints from ·} to 4 inches apar t, most of wh ich c'.tn bC' 
[;·rccC'd on Lhc surface for 10 fr<'t. a nd in somC' cases t"·o or t hree limrs l haL far. 
Clm lcopy ri te oc·cur" in the fi"ure in th is zone . form ing lent ic11l :n and inC'gu la r Ye in
Jcts of the solid minera l. t hr largC'st SC'rn being 3 inch es t hick, by 16 inches Jong. 
A ,·hoot in 1.he zonr, 3 fr('( t h ick and 10 feet long. conta in ed a bouL 20 per cC'nt 
d :1 k opy rit .C' . a nd ol hcr. Jc,, r ic h shooh a lso occurred . Twr n ly-t\1·0 fccL C'asL at 
th e p lace .iusL d C'.'if' r ihrd. :t 2-foot p i t shows a shooL 4 fcC'l lhi ek 1· is ib lr for 10 feet 
11·hich conta ins about 25 per crnl r hnleop_n ite. a nd a 10-inch 1·ein in lh<' middle 01

1 

th e shoot. rxposC'd fo r .~ fcC'I. is 1war ly pure cha lcop:-TitC' .. \ t :\ dislaner of 190 feet 
from the in it ia l post m entioned. t he conLin uat ion o f t he ~ame zone is 35 frrL 
11·idc, prospected hy a shaft on t he south side o f t he zone :rnd a l rC'neh on t he 
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north sidr. Thr ,;]rnft j, 5 h.,. 6 by 8 feet drcp . an d rxpo;;C's a 5-foot shoot t hat 
!ll:ty nm 20 per l'l' n t l' hakop.nilr. T he rC'st of t he 35 fcrt is lower grndc ore, 
rxcept for onr or (\\·o ,;Jll:tl l ,;hoob. up Lo 18 inc-hrs t h ic-k. 

Easlw:ml from h rrr for a di ,-t:tnl'r of about 100 fl'l'L arc many short , ·rin lcts 
of cha lcop,nite from ~ inch to 4 inches lhick. 

At t lw l'a.-<t <'n d of Coppcrn1inc l:1kr. on lhc Emrk:L dni1n. a shaft 6 ]J,· 5 by 8 
fert dr<'p and ,;ornc trrnl'h inp: C'xpose :L 10-foot mincrnlizrd zonr in p:rccni.-<h tufTs, 
which i,,; probably the conlinu:1tion of the onr ju;o;t drocri bcd. The zone st rikes 
north 80 degree,; ra,;l an d dip,; about 75 dl'p:rcl's north. Follo\\·ing is a section of 
t he ZOIH'. from t he hanging-wall to the foot-wa ll: 

Chalcopyrilc>. Jl.nitc. and quar tz. 
nod.:, sliµ;htly and irrC'~ularly mir:cralizcd. 
(>r·l'-shoot . about 2:i per !'Cnt " lr:il!'np.nite .. 
HoC'k, sl iµ;litly and irrC'gulnrly mi1:eralize I 
Ore-shoo t .. about 25 per f'ent !'h alcopy ritc . 

6 incl rco 
() " 
2 feel 

- " .) 

TIH' ,;J.urd amoun t,; of chalC'op,nitr \\· err in all rafrs l' "timalrd lJ,· C'_,·e. Lhc 
rnran of [\\·o indr prndcnL c;timat<•,; h:-· different oh.;c1Trrs being taken." 

(14) O\\°EX LAKE SECTION 

Silver Q11 ccn Group 

R (' j ('rcnccs 

Gallowa,-, J. D.: Ann. R cpl,; ., ::\I ini-<tcr of i\I inc;, B.C.: 1916. p. 160; 1923, p. lH; 1924, 
]J. 98 . 

Thi~ group i~ ~ituntccl in the 01Ycn Lnkc di~trict 1Yhich i~ 26 mile~ 
b:--· trr1il from I-Iou~ ton on the Canndi nn Kntional rnihray . The group, 
con;:ic:ti ng of fi 1·c Cro1Yn-grn n led claim;:, i~ "i l un tcd on \\. rinch creek 
nbout n mi le north of 011·en lake. 

I n the neigltbomhoocl of 01,·cn lnke the coun lr:-- rork con~i sts largely 
of inlru~i1·c rock;: such a~ gr:rnitc. gabbro, diori tc, nncl gabbrn porphyrilcs. 
Hl'l1rnnnt" of nn older, nltcrcd ~eri es of scclirncntary rocb nre ~cen in 
place" . 

T he clepo,;il~ con"i" t of mineralized zon es rnnning in n gcncrnl direc
tion of north 60 degree" \re~t, mngnetic. Thc~c zones nrc not \rell-clcfined 
fi~,: urc;: 11·ith clcn n-cut 1Yall;:, bu t in rno;: t case~ the:-- nrc definite enough 
lo follo11· and the mincrnlization i." npparcntl:-- continuous and strongly 
defined . The largc~t or ::\o. -! nin i~ irregulmly mincrnlizccl onr n \1·idth 
of 20 feet. 

The mincra l~ pre, en t i ncludc p)· rite, chnlcop)· rile, splrnlcritc, n ncl 
galena. I n tlte different Ycin zone~ thc"c min e rnl~ occur 111 YHl')'lllg 
ammmt;:. in ;:omc ra~e;; one mineral prcdom innting nnd in some cas,cs 
others . c:old i~ p rc~ent only in tr:Lrcc:, but the "ilnr content is in many 
cn"c~ important. Of the bn"c metal~ copper i;: most importnnt, but zinc 
might po,~ibl)· be a b)· -prnclurt of milling opcrnlions. 

:Fou r or po,~ibl)· fi 1·c Yein zone' nrc prc~cnt on tltc p ropc rt:--· . ::\o. 3 hns 
hc·cn trnrccl for a length of ±00 feet in n norl111re,terh· direction b:--· means 
of open-ruts. ::\o . 4 i~ 'ome1Ylrn t of the nature of n ~hectecl zone \1· ith 
pnrnllcl ~tringcr~ out"idc tltc mnin fracture. No. 1 ancl -:\o. 2 1Ycrc not 
clc,·clopcd on nccounl of the higher pcrrcn tngc of zinc blcnclc and lc:::s 
rh:11eopyritc tlt:rn the other~. 
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i\Iost of the \\·ork ha;; been rnrri ecl out on :Ko. 4 nin. A crossc u t 
tunnel \rn~ drinn to i t and ente red the vein 22 feet from the porta l. T he 
tuuncl \ms then turned and drinn a~ a drift fo r J 5 feet. The face sho11·ecl 
2 feet of m ateri al mineral ized \ri th cli~" emina ted p~·r itc and cha lcopyrite 
and 2 feet of high -grad e ore, mostly chalcopyrite, 1rith a litt le ga lena a nd 
zinc blende. A cros"cut 113 feet long \1·as driven to the hangi ng- 1rall 
side. T he first 8 feet sho1r ecl disseminated, low-grade ore and the remain
ing 5 feet J1igh-gracle ore \Yi t h no hanging- \rall in sight. 

D iamond B elle Group 

R eferences 
Gallo 11·a ~-, J. D.: Ann. R cpt;;., Mini;;lcr of l\Iin es, B.C.: 1916, p . 159; 1923, p. 116. 

Thi;; g roup lie~ a "hort cli" tancc northca;;t of the Sih·cr Qu een g roup in 
011·e n Lake cfotrict. ] t is a bou t 28 miles soutlrn·e"t of H ouston on the 
Canadia n X ationa l raiill'ay; J 6 miles of th i~ i ~ a m oto r- rand a nd t he 
remaining J2 mile" a ~leigh - roml. 

T he eo11ntry rock in 1rhich the deposit" occ ur 1s a g r~rni tc porphy ry, 
rn mc1rlrnt decomposed. Gnll o11·ay ~tatcs : 

" Th e sho11·inµ: .-; on l hC',-C' cla im;; ;u c simila r in ch araclPr lo l ho:;c of t he Sih·er 
QueC' n group. Tlw rc arc a t IC'ast th ree 1·cins on it ll'hich are mon' o r ](',-:; pant!IC' I 
a nd a rc ;;pparated by di s tance:; of :l few hundred feet . Mi1w r: tl iwt ion i;; apparen L 
across 11·id t hs o i' fro 111 2 to 5 feeL and Lhe Ycins mav he wider . The :i: tlll C' minera ls 
an· fou nd as in the i::i ih·er (lueen 1·eim;, bu t ](',-:; ch ;tlco pyrit f' an d more zinC' blende 
is fo11nd in t he sh owings than in th e latte r propcrt.1·. ::>ma ll spcC'k:i of µ: rC'.\' copper 
Wf'l'f' noticed in one specin 1<' n . The sih·er \':l luc:; nia.1· he sonwwhaL loll'C'I', a:; i t, i:; 
e1· idcn t t hnL t he zin c blcndc car rif's li tt le or no sih·c1'. One ~ample ~h Oll'C'd $3.20 
in ;ro ld lo the Lo n. 

T he th rf'f' 1·e in s a rc de1·e]opPd h1· OpC'n-euts a nd ,-hafb<, t he deepc;;t of 11·hi ch is 
abouL 15 fee t d eep . On th e sur face t h e Ye in ~ h :i1·c been exposed at in Lc n ·als fo r 
di ota n cc~ of from 200 Lo 1100 fecl. Th e outcro ps of the 1·e in,; a rc in counlr.v \l'hi ch 
is morC' or I<',;~ lc1·C' I, 11·ith ' li µ:hl undu lation,, 'o t hat de1·e lopnwn L \\'i ll of nece"'ily 
be 'hafl-Rinkin µ: ." 

(15) B'C HX S L .\KE SECTTOX 

'Taltapin 1llining Company 

R efere nces 
G:illoll':t~', ,T. D . : Ann. H <'pt.. M ini,l<'r of Min e,, B.C., 1920. p . 92. 
Lay, D.: Ann. R cpt,-., l\I ini,-tcr of Min e~, B.C.: 1925. p. 143; 1926, p. 145 ; 1927, 

Jl. 150. 

T he property of thi" company , con:<i"ting of the Sih·er F ox a nd $ix 
other adjoining clai1m, i" s it uated 25 miles in a northerly directi on from 
Burn" lak e. T he rough 1rngon-roacl from Burns lake to B a bine lake i" 
follo 1,·ecl fo r J2 miles to a poin t kno11·n as t he Half-1rny. From thi s point 
a ~lc igh - rond i" follo11·ecl fo r the remaining J3 mile~. Th e principa l ~ho11·
ings a rc on the Silrer F ox claim and they outcrop along the 1rnl l of a 
canyon fo rmed by Ancler:'on creek. Th e elcYation of the prope rty is 
2,600 feet, or only :;:lightly a bo\'C Burns lake \Yhi ch stands at 2,300 feet. 

Th e rock expo~ures in t he canyon of And er,on creek ron~i~t of 
Yolcani cs, chiefl y a ligh t-co loured , greyish green a nde"itc con, iderably 
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altered. A large, intrus,in rnrrss occurs on the east side of the creek 
\\·hich "ccim t o mark the ~outhcrn edge of the batholithic rock. Numerous 
injection tong ues run from the intrusive m ass into the volcanics. 

The deposits consi~t of quartz veins exposed in the cnnyon of Ander
son creek . 

" In a clislancC' of 800 feet up and do"·n the can:rnn tlwre :ire half a dozen or 
more slr inµ: crs and Ycins of quarlz \\"hi ch ,·ary in "·icllh from a few inclws up to 
6 feet . These Yeins ha,·c a general st rike of northeast and dip at angles of 30 to 
60 dcgrf'C'S lo llw north\\"est. ThcY arc b roken up somewhat b>· small fau lts and 
slips . The metalli c minera ls notC'd in the nins arc ga lena, spha lcriLc, cha lcopy
ritc, ariic' no p.nilc' . Jl.niLc, a nd Letrahcd ritc. In most places these minerals only occur 
in sma ll amoun t.•;_ t he tolal pe rcentage of metallic minerals to quartz being quite 
low. Smfacc oxicbl ion is apparent in places, but is an important feature. 

Th e most im portant sho"·ing; on t he p roperl.'· is what is kno\\·n as the 'High
gradc Ycin.' Thi s Yf'in, \\"here it is exposed on the eai't side of the canyon, has a 
sl rike of north 30 degrees cast, and clips at 60 degree's to the nortlrn·cst. It abo 
oulcrnps in the bed of the creek and at lhc foot of a ,-crtical bluff on t he \\"est 
bank of 1.hc CTC'C'k . . . . . . . . .................... . 

On 1hc cast bank of the ercf'k the H igh-grade ,·ein sho\YS from 6 inches lo 2 
feet of quartz \\" hich is \ "Cl'>" sparingly mineralized \Yilh g;alcna and pyrilc. 

At a poinL about 200 feet do\\"n 1.hc creek from the outcrnp of the I-Iigh-g;rndc 
,·ri n the re arc three band;; of quartz or ,-eins which strike nortb castcrly and dip 
al :111 angle of 30 degrees lo 45 degrees to the norl h\\·cst. These t hree bands arc 
scpa rn lcd from one anot her ii» from 10 to 20 feet of rnck-rn attcr and , ·ar.'· in width 
from 1 lo -1 f('f' I. Th e.\· arc ,·er» sparingly rni1wralizrd wilh galena,, spha leri le, and 
ar>enop,Tilc. and some oxidation products thc refrom.''1 

(16) SJBOLA SECTIOX 

Emerald Gruup 

References 
Galloway, J. D.: Ann. Repls., Minister of Min e>, B.C. : 1916, p. 164; 1919, p . 104. 
Lay, D.· Ann. Rcpt., :i\Iinislcr of Mine':<, l~ .C., 1927, p. 154. 

Thi s group is situa ted on S"·ccncy mountain in the Sibola ~cction, a 
term mecl to clc;;:ignnte an nrca of country to the ;;:outlnrc~t of Hou~ton 
on the Canadian Kational raihaY. Th e route to :::l1rnenev mountain i;;: 
by trail from H ou,ton pa"t 011·cn. lake. T he cli;;:tance i;; ahout 50 rnilc5. 

I n the 1919 Annual R eport , .:\Ir. Gall01rny ~tates : 
"The 1110.,t irnporlanl propcrt.'· in the district is the Emerald g;roup, situated 

on Swcc•rw» rnounlain and 0\\"!1C'cl by ::i\\"ccnf'.\", Benson. and partners. Th e sho\\·
ing comi,t.' of a \"Pin ,·aryinµ: from 10 lo 20 fort in \\"irlth and mineralized \\"ith 
galena, log;cl her with subsidiary amounls of zinc blrndr, P>Tile, and chalcop.ni te . 
The percentage of g;a lcna lo gangu f' is hiµ;h. suitic icnllv so as to make good milling 
ore. and in rn:\11_\" places there are bands of clean µ;al rirn from 1 to 3 feet in width. 
Th r sho\\·ing is a rem:ukable one, and now lhe Ycin has been traced for 1.000 lo 
L500 feet in length and showing \":.dues e\·cry"·herc. Th e grnup \\"as slaked in 
191.'i and \rnuld not ha,·e remain ed undc,·clo1wd buL for its di stance from a mil
rnad. The tram;portation proh lf'm i,s admi tted ly a d ifficult one for I his propc1t.'· and 
districi µ;Pnrra lh· hut is b.v no means insnrm01mtahlc. . .. . .. \\"ithout question, 
llH' ,;urfacc showings on t lw propPrly \\"arrant much more extended dcn' iopm cnL 
than hn' ycl been gi ,·en Lo them.'' 

Calcna and splrnlcritc arc ;iJ,o found in i'hear zones on the Glacier 
and Stanlc~· claims on S1,·ccney mountain . 

l .-\.nn. Rept. , :.\l i11i:·d1•r of :.\litw:-: , B.C .. Hl?5. 

96752- 20 
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(17 ) FORT GRAI!Al\IE SECTIOX 

Ferguson Group 

R eference 
Lay, D .: Ann . R cpL., 1IinisLcr o f Mines, B .C., 1926, p. 155. 

Th e F erguso n gro up co n si ~t i n g of fi\· e elaims i ~ .~ it Lw te d on Tngenika 
r iver , abou t 45 mi les distan t from Fort Grah amc and abou t 20 miles 
from the conflu ence of the Ingcnilrn \ri th Fin lay riYer. Th e claims a rc 
on the .. outh side of the rinr and d istan t from it about l } miles by 
good tra il . 

Th e geology of the region is de:::cribed by G. A. Y oung m " Gcolog:-· 
and Economic ::-I ineral;; of Canada," Geo logical Sun·ey, Canada, as 
fol!O\YS : 

" Al ong the Fi nla.v and Omin rca ri 1·crs in and near t he R ocky i\Ioun ta in t rench 
a rc co n,;i dt'rnblc arras of gnc issic and schi sLosc rocks accompani ed by crysLa lline li me
stone. So me of Lhc rocks a rr dcfo rmrd igneous rocks. bu t the b ulk of Lhr strata 
a rc of srdimcntar.1· origin. a rc in la rge par L c1·c nl~· lwddcd, and con fo rm in cli p with 
0 1·crl ~· i ng m uch Jes" metamorp hosed sedi ments . The 01·erly ing ~·01111gr r beds con
sisL of s laLes and q uartzites wi th a basal cong lomcmLC' , and in p laces h a1·c a t hi ck
ness of 4,000 feet. Thesr a rc succeeded upwa rds by a th ick Jinwslonc group, 1Yhi ch 
in p laces l'C'o'lS cl irC'r tl .1· on t he much metamorph osed lowest a~f<emb lagc . The gnC' i,;s ic 
and schisLose rocks ha1·c brrn corre lated wi th the Shuswap strata of southern 
Britif<h Columbia and as such were consi dered to be of rnrly Prccambrinn age. 
The 0 1·ed~· in g li nwstonc stra ta n. rc p resumed to be of Cambri a n and pC'rhaps later 
age . Tlw elast ic beds benea th may be Ca mbri an or late Prccambria n or poss ib ly 
contain rcp rcscnlaLi1·cs o f bot h ::igcs." 

R egarding t he lead-zi nc deposits L ay states : 
"On an cle1·atcd plateau- li ke sur face', some 500 feet YcrLica lly ab o1·r and sou th 

of the l ngcnika ri1·cr. occur sc1·cral knolls wh ich ri se between 200 and 300 feet aboYc 
thP p lateau. The whole reg ion has been subjected t o intense g lac iat ion ::t ncl t he 
fo grnik:t ri 1·cr i n t his region has c1·idcnLly cuL down th rough a Ya lley fi lled wi th 
glac ia l d ri ft ; terraces of re-sorted gra1·e l, 11·h ich migh t be wor th prospect ing fo r 
plnccr gold , occur some hundreds of feet abo1·c Lhc p resen t ri 1·cr-bed. 

On on e of th e kn olls r rfc rrccl to, whi ch is composed of lim es tone, is s iLu atcd 
the Ferguson group . The size of the top of this knoll, whi ch is fa irly fl at and 
co1·cred with m uch YC'getat ion, is approxi mately 220 yards by 45 y a rds . Th e 
li nw,lonc bNls strike nor th 11·esterl~· and d ip northcastc rly in genera l at angles 
rnrying between 25 dcgrers and 35 c!C'grces . At one poinL the li nw:'tonc brds 
cl ip in t he opposite direction Lo this, wh ich suggC'sts fo lding and t he de1·elop
mcnt of a syn clina l-a n liclina l stru cture. B ands of the li mestone up lo 25 feet 
in 11·iclth as measured on the surface a rc mi neralized Yer~' h ea1· il .1· in places 
with ga lena, a sma ll amoun t o f zinc b lC'ndc, a li ttle coppC' r pyri te',, an d a h ra1·y 
, l:i in o f fe rri c ox ide. T here a rc certa in ly three such bands. po:<sib ly fou r, and in 
add it ion one Jess h ca1·i ly m in era lized. A Ycry scYcrc handi cap 1.o C'xa minaLion , 
especia lly i[ one is pressed fo r Lime, is th e fact t hat , ·e1y li ttle h as been clone in 
t he wa.1· of open-cull ing to expo;;e cri tica l po ints . T hese bands appear generally 
to conform with t he bcdding-p la nrs of lim estone . a lt hough one or more exposure's 
m:ll" be fissu res wh ich cu t aero;;;; the limestone beds . Th e hcaq· stra in of fe rric 
ox i(lc montioned a lso tends, in t he absence of furthor clc,·e lop ment.: to mask rn a LLC'rs. 
Th ese exposures a rc on top o f th e kno ll and exLc·nd do11·n onC' side to some exten t, 
the di fference brtwccn the highest and l owc~t exposure, as dcterm inr d b~· a neroid 
barometer. be ing abou t 100 feot . T he distance apa rL of llwse hands on t he sur face 
is bC'Lwron 75 and 8 feet. A ~su rning a d ip o f 30 degrees, t herefore, t he ac tu a l wi dt h 
of t he lm nd ' wo11 lcl 11C' abou t 12 feet a nd their di sLanrrs apart abou t. 40 feet . This 
is on t he assu mption t hat a ll a rc inlc rhcclcled. Shou ld this not b e t he case , t he t rue 
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wid th may more ncarh· approach 25 feet and the distance apar t will be grcatPr 
than '10 fcPt . It is Lo be noLcd that one ba nd a nd t he containing li mestone clip in 
t he opposiLc direction t o t he o Uwrs . Assuming more or Jess intense fo lding wi th 
1. h c dc1·clopmcn t of an anticlina l structure, Lhis ba nd and one of t he oth ers m igh t 
be one a nd t he o;amc . 

The scanty cx po;;ure an d limited l im e rendered it impos,ib lc fo r t he wri te r to 
form an:l"lhing like an accurate iclca of the length of t he more Jcady por tions of 
t he bands. At p resent such lcng!Jhs a rc l imited and determi ned by the size of the 
knoll. Further, t he diffcrcnrP in clcnttion b cL11·ccn the poin t of h ighest a nd lowest 
exposure is small , on ly 100 feet approximately. Th ere " ·ere sa id to be n o exposures 
at t he base of the knoll, but a close ex·amir1a tion of the reg ion more immediate ly 
surroun di ng I he bao;c of the knoll i:; regarded as be ing of much importance, with 
a , ·ie11· to picki ng l ip the continuation of a band or b:mds on t he p lateau. Afte r 
som e prclirninarc· surface pro.,1wcting, diamon d-clrillin~ cou ld be unclpr t::tkcn with 
ndrnntage both on the kno ll and at the base. There seems e1·ery like lihood that a 
Yc r.1· con., id crabl c tonnage of lC'ad ore of low s ill·cr gra de is contained in the k no ll 
itse lf and 1.hcre may be under lying beds of ore no t exposed on 1.hc smfncc . 
Bu t in the nature of th ing;;, tlw knoll not l)(' ing large, the tonnage bhercin is l imited. 
Conscqucntlc• m uch d epends upon pro1·ing exi,;lencc of ore beyond t he confines of 
lhe base of the knoll and in dept h. 

It is apparen t that g lory-hole or qua1T)·ing methods of mining, cou ld b e applied 
to the knoll itse lf. a nd. further, Lhal if in the futmc the quc,;tion of smelting in situ 
is a matter of con"id crntion a ;;elf-fluxing; mixture is an1ilab lc a nd a low zinc 
conten t . 

T here appear to be ><ound grounds for entprtaining the idea of t he likelihood of 
t lw exi.; tcncp of an ore-bod.1· of magni tude in this rl'gion 01Yi ng to t he points of 
rC'sPm blancc to I he EasL E:ootcnay reg ion containing 1.hc famous Sullivan mine . 
There is grogra p hir. geo logic . and topographic rc lation,-hip. Minern logica ll 1·, howeYer, 
t.hc rl' is n o simi la rifl· bcl wPen t his ore and t he Su lli nm ore . The fo rmer shows no 
PcTrhol ilP a nd crnl;1 ll izalion i' comparnti1·p lc' co; tr . .;c; it i;<, t herefore, an nrc which 
\\·oulcl probabl.1· lw amenah lP lo w:1ter- roncentralion. It has certain points of 
!'C'.;(' n1hl:rncp to the Korlh Star ore . a neighbour of t he Su ll irnn. It is perhaps no t 
fo reign lo lllC' m:1t\('I' to .;lair tha l lllC' writ er some [1,·cnty-sen'n yea rs ago inspected 
llw 811 1l i,·an minP. h a1·i ng at tha t t im e lo rrport u pon th e smclling and concentrat ing 
pos,ibi lil iP;; . Th P Fergu ,o n group nwrito; I he rn o . .;t cn rrfu l an d search ing scrntiny 
wi t·h a Yic\\· lo cl('((']'mining l ilC' a1h·i . .;abi li t1· of a litl! C' imm edia t e smfacc work, 
fo ll owl'd he· diamond-drilli ng. Th e costs of operation in this rcgi on ha1·c been fu lly 
d ealt 11·ith in the preface to lhi -; sect ion . 

T hl' propcrt)' is 20 mi ll'.' <fotant from llw Finlay ri1·e r. l~n dpr pxist ing cond itions 
-in fact . un lP.ss a rai hrnc· is com<lrn cterl connecting Fi n lay F orks or H udson H ope 
wilh existing rnil\\·a>' .lines-actual prod uction from t h is properlv can h ardl c· be 
considr red. Hope in any imm rd ia tc diamond-drill in.!.!: li e;o; in •pro1·ing the ex istence 
of orP-bod ies of such dimensions t hat th is fact, consid r 1w l in conjunction with other 
fact or.; n ff cct ing th e quP'l ion. wou Id he con;;iclcred sufficien t to juslif.v t he constrnction 
of a raihrnc· running th rough thi s norl lwrn country. 

Th e PlC' \·at ion of llw Jngl'nib ri1·l'r imm cdiatelv hclo11· tlw clai ms \\"as found 
he· a neroid lo be 2.450 feet; tha L of the b ase of tl{c knoll 2,950 feet; t hat of t he 
"ummit of the knoll 3.1:30 fl'C't. 

Th e fo ll owing sample wns la kl'n arros-; what ap1wnrNl to b e the bPst ex posure 
of ore nnd rf'J)l'e:'cnl;o; a su rface ,,·idth of 25 feet. : go ld. tr;H'l'; s ill·er , 8 ounces to 
the ton: lC'nd. 16 per cent; zinc. 4 per cent. A s:rnipl () tak <:>n ac ross a wi d th of 
3 feet of the portion eontnining most g:i lrnn ;issa;1·e<l: !!Olcl , trnee; si lver, 12·2 ounces 
to t lw Ion; IPncl. 32 ppr cpn t; zinr. 3 per ePnt. 

Th e follo1,·ing samples were sh01rn to the R es id cn t Eng inf'('I' b y the owner as 
!)('ing a number tnken h.v t he engin eer of nn important OJ1<'1'<1ting compan c' ,,·h o 
examin ed l li r d Pposi t a fe,1· c-cnr;; ago nn d 11·ho is 1\·pll knOlrn to t he wri tC'I' . Th ese 
s;1mplcs rep re>Pnt 1·:1 r ious expo>tll'C'> , bu t give nn e xce lkn t gpnera l idea of t he 
~howinµ;:;.;. 

06752- 20} 
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Dcsrription Cold Silwr 

lh. Oz. 

Tr:tC'C H·O 
8·(i 
21-~ 

TraC'c 
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(18) Cariboo Mining Division 

R ef ere nee 
L ay, D.: Ann. RepL., :\ Ii nistN of :\l ine;:. B.C., 1925, p. 1'19. 

Lead Zin(' 
-- -

J'pr('ent. Ppr ecnt 

2G· I 7·i 
2.1·0 8·0 

I 

.12 ·8 2· l 
J:l·G 

75 ·2 l ·5" 

Th e chi ef mining activity in Cariboo mining di\·ision is for placer 
gold. In Cunnin gha m Creek dist r ict a rc a nu mber of rbims containing 
lead-zinc sh0\\'ing:0. Th e)· arc located at the head of the south fork of 
C unningham creek abo u t 18 mi les from Barke1Ti llc. The first 12 mi les 
is by \rngon-rnad and the remainder of the tli~tancc is by tra i l. On the 
H omestake group shO\\'ings a rc fou nd on both sides of the creek. L ay 
states : 

" A L an elcrntion of 4.930 feet the re is cxpoo<ed on both sides of thr creek a broad 
min era liz ed zone about 30 feet in width striking pa rail e l \l'ith the schi,;L countr y rotk
th at i;;, n orl hll' co<ter l.v-and dippinµ; aL about 65 dcµ; rec,; nor lheaster ly . On l·he ll'e,;t 
s ide of the cree k the ,chists contain a ban d of Jim e;;tone, the fu ll "·idlh of \\· h ich i:; 
indelerm in a1e from t he cxpoo<ure, hut \l'hich :;erm,; to be not Je,s lh:rn 4 or 5 fcPt. 
possibly rnore. In t hi ,; lirne there is cxpo,;rd at one point :l "·idth of 4 feet of 'o lid 
sulph ide;; of µ;alena, pyrrhot ite, an d zinc b lcnde--{111il0 an irn p re<,;i,·e showing and 
evid ent! .,· a replacprncnt deposit of the lime IJ,,. t he miner:t liz:ilion mentioned. 
Unforlunatel.'" o<a m p les onl.v indicate \'Cl'.V 10\Y precimi,; meta! ,·:tlue-<. A sample 
across t he 4 feet fl!'ii'<l,YC d: µ;old, trace; ,i J,·C'I', 9 ounce:; to t he ton; Jcud, 32 per cen t; 
zinc, 1 per cent. A L another poinL a ~amp l e taken ano,.-; 2 feet ao<:<:1,·cd: µ;o ld, trace; 
s ilver, 5·5 ou nce;; lo the ton; lead . 2-i iwr Cf'nl; zinr., 8 per cent. On t he ea;,t ;;icle of 
Lhe creek minern lizat ion is not rn hca,._,. and on!:,- about a fool of the mixf'd otil phides 
is expm;ed . 

About 300 feel d o,,·n;;trcam, that is north of tllf' :tllO\'(' mincrnlization. thC'1'e is 
"xpo;;ed 'ome qunrtz 'ho,,·ing a noticeable amount of ga lena and py r ite:, ,;triking 
rn t he ;;allle direr·lion. A ;;amplt' of the rn o;;t 11'"':1\·ih· mineralized ponion \\':l" taken 
pr irnaril.\' wi th the ,·iew to asce r tain tlw graclc of t he 'ulph id ro< in preciou;; metn l<. 
The sample a;;;;a>'f'd: gold, trnce; ;;ih'e r, 1·4 ounces to tllf' ton; lead , 0.,5 prr cent . ... 

At a point ;;ollle 4:i0 fef't aho,·e the fir;;t f'XJlO-'lll'e mPntioned there is anot hC'I' 
wide, m inern li zcd. bedded zone. 'i'f'r.'' little ga lena "ho''"' :1t ihi,; point. minrralization 
b e ing nrnin l.Y P.nitc nncl ' idNitr in qu:utz. :\ o<:tmplc t·1 k0n at thf' rno-<t prnmi-in!! 
poinL aero;;;; 5 fer( :h;,-<a.n'd: gold. 0·28 011tw<' : ,; il n'I'. 0· 1 ounf'e to the ton ." 

(19) Quesnel Mining Di vis ion 

R ef ercnrc 
L ay, D.: Ann. R ept .. l\ I ini;;lcr of l\I ine,, 13.C., 1926, p. 177. 

Th e pr incipal metal production of Qur;:nel mining cli,·i~ i on is p lacer 
gold. In terest, hO\\'CYer , has been taken in galena-bea rin g nin;: on B lack 
Bear creek situated about 9 miles b,· road ancl trail from Likeh-. Th e 
nearest poit;t on the rail way is \Y illian1s Lake on the P ariflc Great ·Eastern 
whi ch i;; connected \\'i th Likelr b~· rr road 65 miles long. 
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The clcpo"its arc quartz nins in ~ericitc "cl1ists ancl ::lrnlcs. The veins 
arc large, :-:hO\r ing \Yicltl1~ up to nt l ea.~t 50 feet.. Gale na occurs as lenses 
nncl bunches in the nin- . 30 that quantitic~ Yaryi ng from :1 fen· hundred 
pounds to ~c,·crnl ton,; can be ~clcctccl by lrnnd to gin a product high 
in lead. Ko app reciable gold Yalue:" ha,·c been repartee!. The most work 
has been clone on four claim,;, Black Bear ;\o. 1 to ::\o. 4; a number of 
other grou p~ haYC been taken up in the district. 

I n the Keithlc>· section, clo~c to the Likc!)·-E:cithlcy road and about 
21 miles from E citlilc.\". g:1lrna and "phnl critc arc found on the P eacock 
claim on Duck rrrrk . ..\. t an elcrntion of 3 ,100 feet there arc exposed in 
~ilicificd quartz ,;chi,;[ on the banks of lhc creek scnrnl quartz Yeins not 
exceeding 2 or 3 fl'ct in ,,·idth ~l i ghtly minera lized \1·ith galena. zinc blende, 
and iron p)"ritc,;. The>· ,;trike north 10 degrees ca::t magnetic and clip cast 
at a steep angle .. -\ ~ample of pirkecl pieces n,;:"a>·ed: gold, 0·2 ounce; 
silnr, 2-1: ounce~ to the lon; !rad, -±2 per cent; zinc, 6 per cent. 

(20-23) Kamloops Mining Division 

E.:nmloops !llining diYi~ion i:" drained principalh- b» ::\orth Thomp:"on 
ri1·cr. The chief cli"tricl" that haYc ~hcmn rnctnllifcrou~ dcpo"it;;: arc 
Barriere, Chu Chua, Seymour Hi,·er, Sicamou", E:nlll loop:", and . .\darn:: Lake 
section" . 

(20) n.rnmr:m: SECTlO:\' 

Pro~pecti ng ha:" been carried on onr an nrca of about 60 "quarc rniles 
of he:11"ih- timbered and hilh- countr)" l»ing to the soul h and 11·c::;t of 
::\orth lnkc at the head of B;1rrierc rinr. The rorb arc ~chi.;ls with 
inlrrlwddcd band~ of linw.-<t one and do lo111itr , affording f:tnJurnblc con
dition• for replaermrnt c!epo"ib of the ~i lnr-lcad-z i nc l>·pe. Th e di.;lrict 
lie::: along the border of a l:1 rp:c, inlrn.-i\"l' 111a~.; knmrn a:: the Balcli c grnnilc. 

8.ilz•cr JT incral Group 

R ef ere nee 

::\icJ1q],:, II. C.: ~.\nn. H<'pl .. l\I ini.;tc r of J\Iinc'>. B.( ' .. 192.~ . p. 170. 

Thi5 group i-< rc•:1chrd from Barriere. on lhc Crnadi:1n ::\ational 
raihrn>·, b~· n 1rngon-road lo the junrtion of the north :1nd c:1.;t fo rks of 
Barril'l'c rinr. :1 di.;l:rnre of 12 111i lc~. and from ll1crc bY trail 5 miles 
up the norlh fork. ::\ichol.; ~late~ : · 

"Pro:'pN·ling: ha.; hrrn earrird out around :lll arr:\ whrn' tlH'I'<' appr:ir' lo be 
an inl cr~cction ])('tll"ccn two f'Nic.; of fi . .;.-<urc,; in an allr'rrd !'chi.;l forn1alion, holh 
of ll"hi('h apprar lo br l rC'ndinc; lo"·ard-< a zone of -<IH':tring in :1 b:uHI of limc.; lonc 
"·hic-h c-;111 "" tr:H'r'd aero-• thr hiil for a eon-idc'rahlC' di-t:lll('(' in :1 gc•nrral north
>outh direction. Opf'n-c-111' in thi-< ,hc':ir-zonr. al a n•rti('·t l height of aho11t lAOO 
fed :1ho1·1, tlw en·c·k-leYrl. >IH111· a ll"idth of 12 fc•et. 01·rr \\·hwh tlw linH•.;t onP has 
hrrn grc:1ll.1· c-rn-hrd :rn d :clcc•rc•d. with 2 ff'f't of qu:crtz on thr' h:1mring-11":cll. C::ilrna 
i.; found .-<c-:ltlC'rPd thro11gli th" (Jll:Htz and :il-<o in fr:1cturc.; and cro•--:'r:i.1ll.; p:1.;.;ing 
rhrough tlw hod.1· of tlw linH·• lot l('. .\bout 200 iePl hicd1Pr up llw hill thPrP i.; :1 
'<'ri1•.; of fin' 'f':llll' p:1r.ill1 lin!! one anothc·r in :1 !!C' llN:il northP:i.;I and .;ou'.h11·1•-<l 
direc·lion . On onr of thc·-1' 'l':tlll' :1 con•id1•ralil<' :tmo111H of pro•1wctin!! h:t-" been 
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done and som e hca\·y bodies of ga lena ha \·c b een expo:;cd in an open-cut near the 
intersect ion wi th an cast-\\"cst zone o[ shearing. At t his po in t an 8-inch scam of 
quartz, fa irly \\"Cll minerali zed with galena, is a lso exposed. Minerali zation in the north
ea:;t and ;;outlrn·est sca m appear:; lo die out at a d is tance of abou t 150 feet from lh e 
intersect ion, but, under the conditions of sno\\"fall ob taining at t he t ime of lhc 
examination, it \\"as not po,;,.; ib lc to determine t his point defi nite ly, or in fact lo do 
fair ju:;ticc lo the occul'l"cnce in genera l. Th e rna,.;,;i\·c nature of the bodies of 
gal ena , \\"hich at one point \\" Crc 2 feet \\"ide, and the pos;;ibil ilics in connexion wilh 
t he wide zone of shearing abo \·c mentioned , in \\"hich abo m in eralization is noted, 
affo rd encouragement for dc\·e lopin!! the proper t>· at farthe r dept h. A sa mp le 
of t he gal ena abo\·e referred lo , taken from a po in t 75 fee l from Lhe east-\\·est zone 
of sh ea ring , a nd across ~l \\"id th of 2 iect, a,;:;ayed: gold , 0 · 02 ounce; s ih·er, 27 ounces 
to the ton; lead, 50 per cen t.' " 

Silver- lead ore occurs in quartz veins on the \Vhitc Rock claims 
situated on Bunker hill north of the Sih·cr ::\Iincral. On the W almah on 
the north side of Nor th B arriere lake t \\"o c:hca r zone~ in t he greenstone 
formation near its contact with gra nite arc mineralized wi th pyrrhotitc, 
cha lcopyri te, and sp halcritc. 

(21) CIIU CHUA SECTJO~ 

Queen B e:<s 

R eferences 
Uglo\\" . \\· . L.: Gen l. Sun· ., Can:H la, Sum. Rept. , 1921 , pl. A, p. 102. 
Nichols, H . C.: Ann. R cpL., Mini:;lcr of i\Iines, B.C., 192-1, p. 153. 

This property is located on the steep ca~tern "lope of Kor th Thompson 
valley about 600 yard s ea~t and 720 feet abo\·e Auldgirth (Blackpool) 
station on the Canadian :N" ational railways. 

The countr>' rock con;;ists of greeni sh pillo\r lava" of the Fennell 
fo rm atio n of earl:-· P al::cozoic or Preca mbrian age . These rocks arc 
t raversed by east -\\" e ~ t, buff-coloured ~hea r zon es, locally cal led dykes, 
highly charged \Yith ankrri tc and lirnonitc. The~e zone~ arc of irregular 
\Yicl th and sho 1\· trnn::itional cont acts \Yith the g recn~ton c . UglO\Y states: 

" T \,-o m a in 1·ci n!'. l h0 C:1mNon an d Bil,!e lm\· , occur on 10\·0[,; ::\o!' . 2 and 3. The 
Cam0ron strikes nor th 4.j drgrces Lo 50 cl rgrrr,; l'<l't :ind dip;; 50 degrees to 70 
degrees nortlrn·e;;t . Th e B i!!c lo\1·, 130 feet to 200 fert ,;out hea,;t of th e Cameron, 
st rikes north 20 degree:; to 30 dep:rr0s 0a,;t and di p,; from 80 dep:rccs norllrn·cst to 
\·crl ical. Th e n•im; have in m o~t ca,;es defini te 1\·alk The fi ,;"ure,; in whi ch t he 
Yr in mate r ia l occur:; m ain tain a fai rl.\· uniform t rend in t he una lte red grrenstone, 
but where t hey enter the :;hear zone of an keri te grren,:ton0 or f0rrod olomi tc, l hcy 
break u p into a nel·\\·ork of branrhing fr:1cturr,;. Thr \·r in,; \ "<HY in wid th from 
1 inch lo 5 feet , but a1·rragc probab ly no t o\·cr 12 to 1.'i inchr,;. \\"hrrr t he.\· tra\·e r:;c 
t he grrrnstone, l hr y are as a rn le bordered hy 2 to 6 in chr,: o[ hard , buff-coloured 
rock of simi la r oril,!in to thr main zones of ferrodolomi lc . 

T abul ar lo lC'nlicul ar m a,o;;;es of nea rl>• ;;olid ,;phal <'ritC' an d l,!a lr na occur wi thin 
th e Yrins . The spha!Pri tr i,; a beau t iful. c·oarse-1,! rained. r r ,in rnri el» mixed wi th 
a mu ch sma ll er nmount of fin e- to mcdi11m-l,!rni1wd p:al r na . l\Iin or amounts of tetra
hedri tc occur. Lea n p:uts of llw Yein,.; contained di ,:;>rmin atrd parlicl r.o; of the 
su lphides in a qu :1rlz and qunrtz-d olom itr f!trngur. In 01w :<lo pr a tabu la r ma;:s 
of so lid sul ph ides, up to 38 in rhe;; in l hickn e-s, m1;; encoun te red . l\Ii nor amounts of 
t hese su lphides occur di ;;,:rminated throup:h the lar!!er fcl'l"o dol omile masses near the 
pos iti ons of some of t he Yri n fi;>;; ure' . 

In t he upprr \\·orkinp:s. "C \'C' ral \\"Cll-mineralized \·e in ~ contain chi eO.\· t he ox idized 
mineral:; of zinc, lea d , and copper. C erarg_ni tc is repor ted from the;:e \\"Orkings, 
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b ut the writer did not recognize any in the fie ld. Xo recent dc\·e lopmcnt has been 
carried on abo \·c Jc \·c l Yo. 2. so that li t tl e can be said regarding these oxi dized zones . 

T he materi a l roincd as ore is said to axcragc about 5 per cent of lead and 
6 ounces of sih-er per Lon . T he fi rst m ill run of approx imately 720 tons is reported 
to lian· gin•n llw fo ll ow ing concC'nt rate>< : 27 tons of lead conccn tmLcs assaying 
40 to 50 per cent P b, 12 per cen t Zn, a nd 48 ounces Ag per ton; and 78 Lons o f zi nc 
concentrate;; a>;;aying 48 per cen t Zn, 7 to 8 per cenL P b, and 14 ounces Ag per ton. 

Th e on ly sup:ge,lion that can at present. be offered regardi ng the origin of the 
vei ns i' that they arc genel ica ll :v re lated to bod ies of int rusive rock whi ch cu t the 
Fennell formation to the east. T his oeeunence is :;im ila r lo that at the Gold Hill 
pro.-;pert. 

The \·e ins h:t\·e been exp lorrd on three Je\·eJ,;. Th r 101\·cr or No . 3 Je\·e l, 720 feet 
abo\·e t he rni lwa.\·. is 600 feet Jon!(, and enters the h ill in an raslcr ly d irection . At 
180 feel it cuh lhe Cameron \·rin \\·hich ha,; been fo ll owed fo r abouL 80 feet on 
either ;;ide of the cros;;cut. From the soulhwest dr ift. :c wimf' was sunJ;: 100 feet 
on the \·rin, and at t he 50- fo ot lc \·cl in this win zc :rn in te rmediate Je\•cl was dri,·cn · 
on the Ycin an d the ore was stopcd. The Bige low vein. which the crosscut in tc r;;ccts 
at 300 frrt. \rnS d rifted on for about 100 feet. hC'\·ond whic h thr vein becomes a mere 
fosu rc or else anastomoses. Con.-iderab lc ;;topi.ng has bren done on each of these 
Ycins . 

Xo. 2 lc\·e l i;; 300 feet, abon' Xo. 3. The Bige lO\\. \·ein on l·his lr\"C' I has been 
dri fted on fo r O\·rr 100 fret. and a rnrn ll amount of sloping h:1s been done. T he 
m incrn l> a rC' both su lphides a nd ca rbonate,." 

(22) SEY.\IO C H Rl \TR SE CTIO:-J 

Cotton Belt 

R ef erencl's 

D a\·i;;, A. \\". : Ann. R cpt.. ::\I ini,ter of l\I ine;;. B.C .. Hl22, p. 1.50. 
Yicols . H . G.: An n. R eph., M ini,;ter of M ines, B .C . : 1925, p. 171 ; 1926, p . 188 ; 

1927, p. 195. 

Thi s group of cla im s i~ ~ i t u aterl at an elerntion of abou t 6,000 feet on 
th e hil ls sout h o f D eep creek , a tribu ta ry of, 'eyrnour ri,· er, a nd at a distance 
of about 18 m iles fro m t he head of Seym our a rm, 8 lrn s11·ap lak e. 

Th e rocks belong to a complex of Precambrian age consisting of schist, 
quartzi te, and limestone. Th e nrn in ore zone pa rn llel~ a belt of crystalline 
limestone that clips northea ~ t nt a n nnglc of 35 degrees . A long t hi s zone 
t he ore, \Yhich cons ists of lead and zin c minerals \Yi th low values in 
si!H r, or r ur~ in a sc rie~ of le nses . ::\[ inern lization ha ~ been t raced fo r a 
c!i;=tance of o\·e r 2,000 feet on the surface, \Yith ,,·id ths up to 12 feet. T he 
ore zone has been fo ll o\Yecl underground by n tunn el fo r a distance of 800 
feet, t he wid th averaging beb,·een 18 a nd 24 inches. Immedia tely below 
a large sur fa ce exposure the re is a section nbo ut 100 feet long ~hO\Ying ore 
\Yith a \Yidth of fr om 3 to 4 feet. 

A second ore zone, kno\rn as the Complex H in. has bee n t raced by 
open-cuts for a distance of 1 ,OOO feet. A shor t tu nnel rlri,·e n on this ore
body shows a 1Yicl th of 7 feet ron"i sting b rgcly of m agnetite, bu t ca rry ing 
vnl ues in lead , zinc, nncl copper. 
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(23) SlCA;\lOCS SECTIO~ 

r ictory 

R eference 
Kichol;;, II. G.: Ann. R rpL., i\1 ini,oler of Mines, B.C., 1927, p. 197. 

This group of fi \'C claims is on the \\'est side of ::\Iara lake. The rocks 
arc Prccambrian sedimen ts of the Shu~\\·ap ser i e~. The mineralization con
sists of sphale ri tc in a silicificcl zone about 9 feet \\·icle in garnetiferous 
gneis~. T he zone strikes ano~~ B lack poin t, a promontory about 1± miles 
in length thnt projecb into the lnke on the \\·est side. A tu nnel \\·n~ driven 
for 28 feet from a po int al the ~outh encl of the promontory and about 10 
feet abo\'C the le\·el of the lake, follo\\·ing a \\'ell-clefinccl lrnnging-1rnll 
11·hich has a northcrlY ~trike and a clip to the \\'l'~t . At a di~tance of a 
fc11· feet from the portal zinc blcndc i~ ~aid to ha\· c been dist ributed in small 
quant ities fni r l~· \1·ell throug h the 11·holc 11·idth of the zone exposed in the 
tunnel nncl a shinrnen t ol' about 41 ton~ of thi.-: rnatrri:1l 11·n~ made to the 
Trail smelter . · 

(24) Nicola Mining DiYision 

Zinc and lead occm in the region of Stump lake and on Tron mountain 
cn-t of ::\Icrritt. 

Slump La/;e 

R ef erenccs 
::\ichol<, H. C:.: :\ 1111. Hcpl,o., 1 J ini<lrr of M inei', B.C.: 1!)25, p. 182; 1926, p. 199. 

The clepo~ib in the region of Stump lake arc Yein,; cn1T)'ing spha leritc 
ancl galena and value,; in gold, 'ilYCr, and copper . ::\one of the properties 
j, apparently big enough to be \rorkecl 'ep:lrateh-, but l11e aren n,; n 11·hole is 
f'On~icle recl to be 11·orth exploration. _..\ gre:lt deal of y;ork 1rns clone many 
yenr..: ngo in this locality. 

On the Stnr propert:· 1rnrk 11·n~ caniecl out in 1925 and 1926 by Planet 
::\fow~. Limited. The ~haft \\'a:': extended to a depth of 230 feet and drifts 
run on the 200-foo t lcnl. The nin on thi:" lcYCl nnrage~ 2 feet in \1·iclth, 
in places s1Yelling to 5 feel. It i;:; fai r ly 1rell rnincrnlizcd 1Yilh galena ancl 
8phnlerite. \Yith some gre:· copper. 

On the Azela, ~ituatecl about 11 mile3 ea~t of the higl11rn,· bcl11·een 
Stump lnke nnd ~icoln lake, al :ln cleYation of :lbout 3,000 feet, tlrn series 
of \Yell-clefinecl quartz vein,, rutting n cliaba~e formation, rnngc from 6 
inrhe~ to 4 feet in \r icllh. A snmplc from the clump of an old ;;haft ga\'C 
9 per cent zinc. · 

I ron JI oimtain 

R eference 
::\iC'hok II. C:.: Ann R rpl .. ~Iini<lrr of ~fine> . B .C., 1!)2i. p. 2l2. 

Tron mountnin, ,ituaterl nhout -l mil e;; ea't of ::\fcni tt. receiYC;; its 
name from the occurrenre of a number of Yein, of -:pernlar lwmatitc \\·hirh 
(r:t\'l'r-e thr nltered nilcanir roc·k~ of the region in diffcrcnt clirerti o n~. Tn 
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1927 silnr-lcacl ore \\·a;: cli:.:coYcrccl on the Lench·ille group of claim;: . The 
mineralization is along a zone of cru;:hing :1ncl ;:he:1l'ing in \\·hich there are 
considcrnble quantitic::; of bal'itc. Calcnn is tl1c rno:'t abundant sulphide, 
bu t splrnlerite is pl'c;:ent in ~mall cp 1 :111titie~. T he zone ha.:: been tl'acccl 
for several hundred feet \1·ith \Yicltl1s up to at least 10 feet. 

(25) Yale Mining Division 

R ef erenccs 
Cnirnc> . C'. I·:.: C: col. fiu 1T .. C:1n:1da. fi111n. Hrpt.. 1923, p. 68. 
::\ichoJ,, I-I. C.: Ann. R rpL, .. J\I ini,;tcr of :\ l in e', 13.C.: 1923, p. 180; 1927, p. 210. 

In the southern ;:cction of Yale mining cliYi~ion. tributary to :-;iln: r 
creek and Skagit ri\"CI', occur:.: :::ih·cr-lcad-zinc rnincl':tlization. The rock::; 
arc ;:cdirncntarics and yo]canics intruded b~· grnnocliorite and quartz 
diol'itc. The princip:tl t>·pc~ of ore occu n cnce include: (1) n'in:.: and 
stringer;: of zinc blcnclc and galena in fracture zones in a granitic rock, 
intru:.:i\·e inlo Jime:.:tone, and po:.:,:ibl» affected b» later quartz cliol'ite 
intl'u;:ion::; (21 bodic;: of P>·1Thotitc, \rith chalcopyrite and ti'accs of nickel 
occurring n:.: lcn:.:c:< a""oeinted \rith belt,; of lime-rock intruded by grano
cliol'ite; (3 l Yein" nncl "tringer:.: of P>"ITh otitc , 1\·ith zin c blencle, chalco
Jl~·ritc, :.:tibnite . nncl al':.:enop>Titc in frnrtured Yolcnnic nncl ~edimenary 
roc·k, , app:ll'entl>· related to rn:1:<,;iw bodie" of rn lid "u lphicles 11·hich haYe 
been inl l'oduced in n molten condition. 

On the :-;il\"Cr Dai::y "iln'l'-leacl-zinc ore ocru1·:.: in n na rrow quartz 
\"Cin inter:.:ccting a chert forlllation. On the :.\[alllmol!1 the mineralization 
oc·rnl'" along a dil'edion of ,.hearing that parallel,; the borclel' of n "tock 
of granodiorile at a cli:.:tance from it of about hal f a mile. P »nhotite is 
the principal mineral nnd :1""ociatcd \1·il11 il nrc ~phaleritc nnd rnmc ~chec
lite . The formntion i;: n !ime-;;ilicate rock. On the Hainbo\1· nrc three 
mineralized zone:.: occupYi1w: fracture- in :'i!icified limc"tone. 

(26) Lillooel Mining Division 

l'E:\lBE!lTO~ AHie.\ 

Silnr- lcad-zinc dcpo"it" occur in Pemberton nl'ea, Lillooet rnmrng 
cliYi~ion . The follmYing are ;:ome of the more impor tant propertie:: . 

Cr01cn Group 

RP/ ere nee 
C'airnr..:, C. E.: C:L'UI. :-:un ., C:1nad:1. Sum. Hl'pt., 192-1, pt . . \ , p. 93. 

The Crn\rn group oc'cup ic..: the "'lllllmil of C'l'mrn mountain on the 
cliYicle bcnwen Lillooct ri\·cr nnd Tenciuillc creek. Th e rock::: of the di;:trict 
nrc l~)lprr Tri;1"...:ir Yok:rnic:.: and :.:t'dimcnl:: inlrnded h\- gl'anodiol'ile. 
quartz diorite. nnrl rcln lcd rock:.: . The Yo!ranics con,;i;;t of ande::;itir f!O\Y~. 
p~·rorla"lic ro<"k:', a11d (1if"fac-cou" :.:c•dimcnl" and the "cdinwnt:.: <"on..:i"l of 
li!llr - tone nnd ronglonwratc·. c·h lori tc. -niC"i tc . and t:ilr :.:rhi:.:t•. 
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Th e mineralization lies above a zone of sheari ng 11·hich i closely 
parallel to the anragc trend of defo rmation of the rocks in the district. 
T he shear zone clips steeply northeast across one or possibly two bed or 
lenses of altered lim c~ ton c " ·hose aggregate \\·id th doc:; not exceed 50 feet. 
Th e latter underlies a seri es of fragm ental , green, tuffaceous sedimen ts, 
and onrlies a dense white, felsitic rock of probable volcanic origin ,,·hich 
is intersected by dykes of quartz porphyry. \Y hcrc intersected by the shear 
zone t he original lime"tonc bands altered t o a magnetite-garnet rock 
containing alw some cpiclo te a nd minor amoun ts of p:>ri tc, sph alc ri tc , 
ga len a, hematite, pyrolusite, chalcopy ri tc, and lim onitc. The main values 
lie in a brecciated zone about 40 inches wide, which has been impregnated 
1\·ith galena , sphalcritc, and pyrite. Th e values may occur in part as natiYe 
silver, as some fine specimens \rere found near the rnr face. Th e minerals 
of the silYcr-bca ring zone arc thought to belong to a late r peri od of minerali
zation tha n that whi ch produced the magnetite-ga rne t rock, but bo th are 
conseq uen t on the shearing that first affected the rocb. 

Two shafts, 40 and 70 feet deep respective ly , \\·e re sunk on the shear 
zone and in tersect the deposi t~. Sampling has rc,·e::dccl high val ues in 
silnr. A sample of 100 pounds of ore represen ting abo ut 5 ton s of ore 
min ed in the deeper shaf t gaYc an average ret urn from brn assays of 
141·31 ounces in silnr, 4·1 per cen t lead , and 3·2 per cent zin c. 

Silvrr BeU Gr011p 

R ef erenccs 

CairnC's, C. E.: Gcol. Sun·., Ccrnada. Sum . R cpt. 1924, pt. A, p. 06. 
N icho ls, H. G.: Ann. R ep ls., l\Iini;:ter of :\l ines, B .C. : 1925, p . 178; 1926, p . 193. 

The Si lnr Dell group i:=; on the c;teep hill '3iclc a bout a mil e cast of ::\laud 
lak e. Th e country rock, \rhich i::; ma ~'3 i,·c to slightly "c histo c, is probabl y 
a volca ni c tuff or tuf'faceous sandstone. Cutting ac ross it is a comp:ua·
tinly soft, ba ,, ic dyke 4 feet wide, striking nortlmest, and clipping 85 
degrees soutlrn·cst . 

The minera l clcpo::;it occupies a fracture zone running at an angle of 
a bout 25 degrees \\·ith th e dyke and pitching at a high angle to t he nortl1-
cast. Th e minerals arc sulphides of iron, copper, zinc , nnd kad in a quartz 
ganguc, a:-soc iated 1Yith a large proportion of silicifiecl and othcrn·isc a ltered 
country rock. Th e width of the mineralized zo ne at the surface is about 
5 feet. 

Copp er Jlf ountain Group 

R eference 

CairnC'i', C . E.: GC'o l. SutT .. Canada , Sum. R cpt. 1924, pt . A, p . 95. 

Th e Copper ::"lfountain group, consisting of four claims, lies in t he 
Pemberton area on Copper mound , a somewhat conical-shaped peak ri sing 
over 7,000 feet or about ] ,700 feet above the pass betlYccn the heads of 
Tcnquillc and \Yolvcrine creeks. 

--
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Cairnes states: 
" The peak of lhis hill is composC'd of a fa ulLed Eeries of volcani c and sedimentary 

rocb inlen•ccLcd hy sen'rnl quartz-porph:n y si lls and cJ _,·kes a nd surrounded h:v quarlz 
porph>TY and more basic inlrusi,·c batholi thi c rocks. Vi c,,·ed from hill s Lo lhe south
easl I he cenlre of t hi s peak appears lo bC' traversed by a fau lt fo ll owing a norllrn·esL
southcasL direction a long a near1>· perpendicuhr plane. The rocks to t he nor theast of 
th is fau lt ha,·e a massi,·c appearance and dark colour. Those on lhc olhC' r side of t he 
faulL have a bedded sl ru cturr and more variegated appeamnce . Thi s fau lt was not 
p recisely located owing. possibl:1·. t o the cliffy topography of lhe hi ll p reclud ing cxam
inaLion a long ot her than special roulcs \\·here lhc conlact ,,·:1s not exposed. The north
cast side of lhc h ill is composed chi efly of dark green, an clesi Li c rocks including frag
mcnia l types such as luffs, breccias, and :1gp:lomcrntes. The sou llrn·cst flank of lhis 
hill , on the olhcr hand , is composed chi C' n_,. of well-bC'ddC'd rocks in cluding thick bed:; 
of Ji nlC'stonc. These strata a rc lrn\·C' rsed by J. nu mber of faulls slriking in a general 
norihwesle rl y d irC'rl ion and sho,,·ing clisplacemrnls of 200 fort or morC'. The sediments, 
a nd particul arly lhc Jimeslonc, arc nolably fossi li ferous. 

::\li1wr: tl izalion is e\·ident at a num ber of loca lilies on Copper mound and 
especially so aL ccrlain showings on the :' lope o\·erlooki ng t he head o f \roh·erine creek 
a nd abouL 300 fC'et abo,·c the creC'k . Here, a lhick bed of JimesLonc runs nrarl>· 
parall el ,,·i th \Y oh·c rine crrek, and clips at a low an!41c to the nor thcast under a 
mas;; in\ greenish rock resemb ling an andcsiie fl o,,-, bu t possibly fragmenlal in origin 
\Yilhin lhc Jimcslone br lt an d at three close!>' adjoining localilics hea,·y ore min0rali 
zation has been exposed. Th C' lhrC'e show ings cO\·er a Ycrtica l range of about 75 feet 
and may rrp resen t a single broad zone of minera li zal ion. At t he upper hawing and 
across a wid lh of about 20 fccL a deposit composed chie ny of pyrrholiLc and magnetite 
and cont ai ning on ly a little gang:uc has bcrn exposed o,·er a Jcnglh of sc,·eral yards. 
The intcrmcdiaLc showing is of similar characler, except t hat lhe percentage of 
rnagnC'titc is h igher. The lowe r showing conta ins a considerabl e percr•ntage of sphalcrite 
as well as magnct ilr. A littl e chalcopyrile is pre. ent in a ll i hrC'e showings. Veinlcls 
of pyrite cu t across the zinc and n1agnet it·c ore, and crystals of calami ne were ohsC'rvcd 
along frncl ures in lhc a rr -body. A sample ob ta ined by Da,·i from this lower showing 
ga\·c an ast'ay rcfu rn of 8 per ccnL in zinc. Low m•says in gold and copper a rc said 
io ha\'e bren obtained from lhese showings, hul no s»stematic sampling has as yrt 
been atlcmpLcd. 

At a nurnbC'I' of sma ller showing.-; on this property, and chiefly as a resulL of the 
replacemenL of linwstone. other ore mineral~-g:al ena, arsenopyrite, pyri te, and chal co
pyrite-occur, buL in none of t hese showin gs is the conccn trn1 ion of ore minerals very 
pronouncC'd. The hill as a \\·hole is desrn· ing of fu rther prospecting and more careful 
sampling of such minera l deposits as ha \·e been cliscO\·ered." 

Li-Li-Eel Group 

R ef erenres 
Ca irncs, C . E. : C:C'o l. Sun·., Canada. Sum. R e}' t. 19'.?.'1, pL. A, p. 98. 
XiehoL<, H. G. : Ann. R cpts., l\I inister of Min es, B :C . : 1922, p . 167 ; 1925, p. 177. 

The Li-Li-E:el group of eight claims is ~ i t u2terl in Pemberton area, 
Lillooet di~ tri rt, adjoin ing the Gold King group to the ra~t, and rnnning in 
a ~o u tlrn·cste rl)· direct ion tO\nHd,; the summi t of T enquille C rerk Ya ll ey. 

Ca irnes state:::: 
" The prenti ling rocks on lhis proper ty arc massi,·e lo schislosc grrrnslones of 

,-olcani c origin. In clud C' d wi th them arc bells of porph»rit ic, grry and reddish, volcanic 
fl o"·s. Inlercalalccl with these Yolca nic rocks arc sedimenls, including. chicfl >', aq~il 
laccous ly pl's a nd li111estone beds . The sl ru cl urc is rC' ndC'rrcl complrx by dcforl'1:tlion 
accompanied by abundnnL fau lting and shrnri ng. The genera l Lrcnd , howr\·e r. appears 
lo be from norlh 30 degrees to north 40 clC'grrC's west \Yilh an a ,·crnge di p of 40 
clcgrC'es norl heasl. 
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The m ineral cleposil:; arc principall.v of lhe vein lypc ll'ilh an abundant quarlz 
ganguc a nd holding a suite of orr• minr rab including p:ni!c, a r<rnop.nil c,, g:dcna, 
spha lerilc , and clmlrop.nil c . In a ll. thirty-three n·in-; nrc report ed lo ha\·e been 
found, bul man:' .ire n· ry "mal l and doubtless of lilllc economic in tcrc:-;l ." 

A dr,.;rription of tlir orru1-rrnl·rs i;.; ginn b~· Crrirnes in t he rrport cited 
nbon. The chief Yalue::; rrre in silnr, bu t snrnll rrmounb of galena and, 
locally , a little sph alerite rr re present. 

(iolrl I\.ina Gro11p 

R cf crnnces 

Cairnrs, C. L.: Gcol. Sun-., Canada , Rum . R C'p t. 192J, pt. .\ , p . Di . 
::\ ichols. H. C.; Ann. Rl'pb., j\l ini,tc r of Mine', B.C.: 1925, p. li8; 1926. p. 193; 1927, 

p. 219. 

This group of four claim:;: lie-; in lhc region of T cnriuillc creek . The 
101Yc:'t and largest dcpo::;i t occurs a. ;:;hort cl i:-:tance nboYc the junction of 
t1rn ,;mall tributa ri c,.; of Tcnqui lle creek at nn cle1«ttion of about 6,000 feet. 

Cairncs state:< : 
" The rock:; nl'a r l hc lO\\·cr f'h Oll'ing a rc wcll-hcddcd sediment,; s l riking norl h 

15 d<'grrP~ ll'C~ L and dip ping ·15 d r grccs lo the n orlhca:;l. Tlw~· include dcn-t', chrrly 
type,;, olhrrs mon• arcn:tc<'ou:-; in appoarnncc, and ~om c lim rs tonc . The ore mi1wrnls 
occup_\· a fra cl urcd or fi,-;ourcd zone in lhcsc rock:; and .iL t lw IO\\·c r sholl'ing l ncJ o,-o a 
horse of count ry rock 'l'\·l' ra l feel \\·idc. whi ch h:t» been s ilicifiecl and irn prel!natrd h>· 
the 111i1wralizing soluliom; an d i:-; l'<IJlJH'd h>' a porous aggrog;t tc of quartz cr.\·sta ls coail'cl 
\\'ilh iron oxiclP. Ad jo ining th is horsl' lo the sout hwc'<l the 1ninrr:dizrd zone h a;; a \\'icllh 
of aboul !) fcrL and on the ollwr 'idr of lhc hor,-c is about. 1 fooL widr. The ore 
m ineral; include an abu ndanec' of py rrh otilc, consiclc•rab lc zinc blcndc and pyrit r , and 
some d 1akup.nile . I n the \\'idcr p:1rl of lhc sho\\·ing l herc a rc bun che:-; o f ore minerab 
contain in6 a fa ir quantil_\' of ga lena. Cry;ol:1 Jlinc qunrlz i'l cm ,1 JrnndanL ganµ:ue mineral 
a nd lhr dru s.v character of t lw orr su!.!;p:rsls (ha ! il \\' :tS doposil r cl in a pa r ll0• open 
and highh- fracturrcl zo1w . .\ sample lakrn b.\' Da\·is U('J'O,;-; t he zone lo lhr sou lh
west of Lhc horse ga\·e an a;;'<ny return of : gold, trace; si h·er, l·G ounce;; lo the ton ; 
lead, nil; zinc, 5 per crnl. r\not her sa rnp lr aero"' 2 frrt of \'1'in materia l in an open
cul about 100 frPl farlhrr 1:p l1 1t' g11kh g:t\·e: gold, 0·06 ounce; sih-cr, 1·2 ouncrs Lo 
the ton; len d , nil ; zinc. 5 pl'r cc• n l. 

Ore minrra liznl ion i;; 0xpo,;0d al ol hr r points farther u p thr hill on·r a distance 
of abou l l\\·o clai ms' lc•ngl l1. It is uncert a in whet her l lw rc is any direct connrx ion 
IJC'l\\'('Pn th r >'c sho\\'ings an d the lm\·Pr onr.'. nllho11gh t he,· a rc nil, npp:t rcnlly , Jocc1Lecl 
on thP same, or close!.\· p:tra ll c l, lines of fracturing. Belo\\' lhe IO\\'Co't sho\\·i ng lhe 
format ion i., obscurod by an on•rh• mlr n of so il and rock ta lus. ::\Jinr rali za lion i:; likely 
to be more pronouneecl in lhis direction than fa r ther up the hill." 

(27) Similkameen Mining Division 

Similkamcen mining diYi,.;ion i;; noted principally for it;; copper proper
ties at Allenby mountain, 13 miles from Princeton. Occurrences of silver
lro.d-zinr ore arc kno1Yn in th e Si11·n~h Creek section, in the 'Cpper Simil
karneen HiYer ;:;rdio n, a nd in the \\ 'hip"aw c.:ection . T !;o,.;e thflt h:r:c 
nltraclrd rn o~t attention as po .~~ible sourc e~ of lend :rnd zinc oecur at 
Summit camp, Tulnmeen. 
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(27) Summit Camp 

R c_f crcnccs 

Cairne;o;, C. E.: Ceo!. fluff., Canad:1, Sum . R cpl. 1922, pi. A, p. 100. 
Frrrland, P. B.· Ann. ReptC'., i\I ini,ler of l\I ine,-, B.C .: 1926, p. 223; 1927, p. 254. 

Summit cnmp is situated near the hea<hnters of Amberty creek which 
flo1rs into Tulnmeen ri1·er . The properties a re reached by wngon-roncl nnd 
trnil from Tulameen, a clistnnce of ;::ome 22 miles. 

Th e olcle:'t claim in the cli,.;trict is the Emeka nncl 11·ns stnked in 1894. 
In the follo11·ing year outcrops of ore 1Yere found about 2 miles away and 
in 1896 F. Rutter nnd .John Ambert~· staked the Yigo , J,ube, Rutter. and 
Skyline claim,.; for l ndiann capital. I n 1906 A . .T encen :'takecl the Silnr 
Chief, or "·hat i" no11· known as the ::\ I ary E. 

In J909 or 1910 \Y illiam D ornberg fo rmed n company called the 
Treasure ::\fountain :\fining Compan:-·, of Spoknne, \Ya;:h ington. and 11·ork, 
con,i,.;ting in the driYing of tll"o tun nels, 1Y:1s carried out until 1912. From 
that time until 1915 nothing bu t nsses;::ment-11·ork 1ya;:: clone. La ter, the 
claim,.; 11·ere re"tnkecl nncl in 1922-23 \\" . Dornberg and C . Loeb financed 
some cl e1·elopments in the ]01Yer t u nnel. In 1925 the l\Iary E. :\'.lining 
Company 1rn,:; organized. In 1926 the C' . C. Julian Company took 01·er 
the ::\Im.1· E. :\ l ining Company, forming the Ca,.;cacle Consolidated Sih·ei· 
l\Iining Company. It al~o took m·e r the holdings of the Capitnl ::\lining 
Company, om1ing the Blue Bell in the snme g roup. 

Th e rocb of Trcn:'me mounb:.in consist of Cretaceous conglomerates, 
arkose, :111cl ~ha l e, underlain by .Juras"ic tuffaceo us, fossiliferous strata 
(De1\"Clne.1· series), and cut b~· granitic and porphyriti ~ intrusi1·eR. C~irnes 
de:::rribe:-< lhe ore deposits as follmYs: 

" Th e orc-d rposits at Rummil c:1mp occur al a number of 11·i d l' ly ,-rparalc points 
and undrr a Yarirl.1· of · µ;cologica I ussoc ia 1 ions. T lwrc i-; . ho11·l·1"l'r . a ml her remarkalill' 
11ni fo rlllii1· in lhr char:lclrr of lhr orr-bodirs at lhc diffrrent sho11·i ng:: . a uniformilv 
embrncin~ nol onl.1• llwir ph_1·,-irnl but al>'o thr;r minrmlogicn l rharaclcri-<lic,-. A l r:lch 
pro1wrl_1· l h r orl' occur.-; in Ycin s rarci>' 01·rr :1 fr11· in c·hc•-; ll"id r. b11L 11·hieh m:1y fall 
ll"ilhin a ll"idrr and morc• >'par"<' l.1· min ,..ra li zrd zonr eonlaining ol hr•r s11r· h 1·rins . The 
c nlirr zonl' of 111i1w raliz:Ll ion conslilulr-; lh r polrnlial on•-bod.1·. ll ma.1· ha1·c a ll"irlth 
of sc1·c r:d frrl. :1nd lh r ll"ho lr of ii. in al lrasl cr r lain ra::r,;, con-;lil11lrs concr nlraling
orr. On <'X:uni nalion il i:; found lhat lhr minr r·dizrd 1·r' in -; arr following rither linrs 
of frnelllrr or of rno1·rmrnl . a nd 1 lrnl . dl' JlC'ndinµ: upon the charnclrr of t he rock 
traversrd, lhl'rc is 'orne rrplacc111rnl of 1 lw 11·:Lil -rork b.1· 111inN:dizing solut ion,;. The 
most ab 1111d :1nl o re-m ineral:; a rc ga lr n:i and sph:d r ril<'. Th ry commonl>' orcllr in nra rly 
l'Qllfll proporl ions, bu I ri I he r 111:1>· br prr.-<rnt al mm•l I o I hr r-.;d usion of I hr olhrr. 
Thr g:dr•n:1 i' commonly coar;;rly rn·,;la llinr and :\"' 1.1· of th r pure su lphirl ,.. rnns 
from 150 lo 600 ouncr;; in sih·rr . Poli,-hcd 8J)('Cimen;: of the µ: :1lr1u :<how lhnt the 
siln' r 1·:1h 1<•:: occ\11' as arµ:cnlilc minntf' l.1· d is-;rminall'd !hro11µ:h Uw lr:1d su lphide. ~o 
arµ:r •n lilt• or olhrr sih-rr mincrnl ll':t> obc:r1Trd in lhc ,ophnlrrite. This zi n c.: s1il ph: rl r ;s 
dark. h1-;lrous, and ril lwr co:n.-<l'l.1· cr.1·;o;lalline o r mas:>:i1·•·. :ind. 11ndrrµ;ro11nd. is somc
lilllc» diflirnll lo di, linµ:uish from llw karl ,oulphicl c•. Follo11·inµ: lhe>c mincm J,,, P>·ritc 
is probabl.1· ih<' mo,:l :1lrn11d:1n t llll'l:1llic l'On;:litucnt and wilh it 111:1>· br :i;:-:ocialccl the 
sma ll µ:olcl 1·:ti11f's. n>u:dl.1· unclPr a dollar to lhf' Ion. 

Thr ore 1·rin" cxlf'ncl inclifTrrc•nlh· arro-:-: lhe st rike of bolh Lowrr C-rrlacro11s and 
l hr Dr11·d nr .1· sNic•-: . Tlw>· al-:o follo1;. lincR of fr:tclming o r fa11llinµ: im·oh·ing the ba;oic 
hornhlc•nck• lamproph>Tf' f'il l.~ lhal inlf'l'~f'el 1 lw Df'11·dnP>" rocb. nnd co11Rcq11rnlly bl' lonµ: 
to a lal N prriocl lhan the»(' in l r11 -:i1·rs-:1 df'cluclion which ;:11pporls llw ,·i rw th:lt l h t'i'>C 
si ll ,- arr Prc' -Lo11·('1' Crrl:1cr ow'. for lhrY h:11·r no11·hl'rl' lwrn ob-:t•1"1"rd to inlrn,l'rt lho;;c 
srdimcnls a;:siµ:1wcl lo this prriocl. The orf' -lwaring fisrnrl'.•, ho\\"01·er, do noL appear lo 
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cro>,; the fe lcbpar-porphyry dykes \\"hich in<.:lu de the Lo11·er Cretaceous rocks, but may, 
as in the case of the ore-showings on the Si h·e r Chief claim , foll ow eit her \\"a ll of t hrse 
dykcs. T he dy kes appear, in cer ta in cases :tt least, either lo fo ll ow lines of \\"eakne::.s 
in the sed in 1cnls lhcy int rude or lo be t hemseh ·e · l he i111mediate cause of lhe ktc
lurinp: of Lhe rocks in thei r vicini t>·· T he ore is regarded a · being derived either from 
the great body of Eagle granodi ori te to the east of T reasure mounta in or from the 
snrnllcr bodies of quartz d iori te occurring near l he ma in di1·ide at the head of 
Ambert1· and Sutler creeks and a lw near the headw:ttcrs of D e\\"dney creek on the 
western. slope of l h0 di1·i de. The greater abu ndance of ore 1·e ins in the d irection of 
t his div ide, ra ther than lo \\"a rds the cas t, fa1·o urs l hi,; qua r tz d iori te :-is being l hc pr in
cipa l source of the ore, a l hcor>' st renglhr ned b>· ob;;el"l"alion of lh0 very noticeable 
P>Til ic mincra liza li on of lhe older fo rmations a lm o:;t e1·cry\\"here in the v icinity of 
this in trusive. 

The ordcr of deposi tion of lhe ore and ganguc minera ls is to some extrnl n.rinble. 
The p:angue i,; common !>' composed of quartz an d calcite, but an kerilc and sti lbite hcll"e 
been obsel"\"rd. These gang;ue mi nera ls tend lo form :1long the 11·alls of the fissures, 
leaYing t he more centra l porti on to be fi lled. subsequently, chi eAy b>' t he ore-minerals, 
of wh ich the most importan t a re galcna and spha lcr ite. Cha lcop>-rile is some ti 111es a 
con;;picuous 1·cin-mincral and appears to have been the h>t su lphide precipitated. 
Pyrrhot ile rn d P>Ti te also are locally abundan t, nnd not on ly occu r within l he fissure 
dcposils, but common!» impregnate the wa ll -rock on eith er sid0 or ma» be found 
disseminatcd throup: h t he rock fornrn ti on fa r from an.1· fissure ck po,il. Both of thcs0 

iron su lphides prec0d0 lh0 galena a nd cha lcor>Ti tr. but in one insta nce at kast the 
zinc blende was obsen'ed lo be intersected by Ycin lets of pyrite. Ar;:;cnop>Tite is 
not iceably abundanl in cNla in of the protw r t ics a nd appears lo precede lhe lead and 
copper su lphicks. I ts ordcr with rcspect lo the iron su lphides is less cc rlnin. T here 
i,;, probabl,·, ho11·01·C'l', much 01·erlappi ng: of a ll l he ore-mi1wra l ~, but t he ordc r in 11"!1ich 
lhcy 0ach bcµ:·in lo precipi la le ser ms lo be py ;Thot it P, m· ri le, spha lC'l'i le, :uscnop>Ti le, 
Lclrahedrile, ga lena. cha lcopyrite. 

T he association of ore and ganl!ue mi1wrals al S11mm it camp rtnd lhc charnrtcr of 
lhr ore-deposits suµ:µ:cst t hat the so lu t ionti fro m 1Yhi ch thrsc mi nera ls 11·cre p rPcipitatcd 
11·C'l'e of in lcrnw d ialc, or in the ('as0 of some of tlw propcrt ics possibl.1· of h ip; h, (0mpcra
tur0, and ihal . conscquenti>·, lhe source o r these solut ion,; ll"as al no i!J·cat distance 
from lhc or0-hod irs. 11 has lwcn sholl"n lhal t lw quar tz-d ion le inl rn si1·e bodies near 
the main d i1· ide affo rd th e mm;t li kc l» so urce for t he minc r:tli z;ng: solu t ions, rrnd in ~ h is 
connexion iL is of inlerc"l lo nole that near these int rusi1·es, and 11·ithi n the zone of 
contact melamorphi,;m, lhe older format ion is heaYi ly imprcgnated ll"ith p_n it0 and . lo 
a lcss extent. pyrrho tite a nd map:1Kt ite, but docs not include the other or0-mi ncra ls so 
common in the fis,;m e-1·e ins at a grea ter distance from lhe in trus i1·cs." 

(28 ) Greenwood Mining Division 

A :::mall num ber of p rospects ~uch a;;; t he ProYiclence, E lkh orn Fract ion, 
Spotted Hor~e, and Strathmore near G rcen ll" ood haYe produced small quan
titieR of lead and zinc ore. The or e occur in Yein ,; \\·hoRe chief Ya lues lie 
in t heir gold and Ril Yer content. Some of them ma.v r' os-=;ibly in the fu tu re 
produce fm ther sma ll a mou nts of lead and zin c. 

L ead a nd zin c Ya lu e,,; h rwe a lso been r eco,·c recl in ores from ·w allacc 
moun ta in. 

ff allace J I ountain 

R e.f erences 
R r incckc, L.: Gcol. Sur\"., Can:icb , M em. I Q. 
Freeland . P . B.: Ann. Rcpt~ . , 1 I inister of M ines, B .C. : 1925, p. 204; 1926, p. 206 ; 192i , 

p . 232. 

\Vallace mo un tai n i ~ situated nea r B eavcrclel l on \Ve~tkettle r iver , 
in southe rn B ritish Colu mbia . B eaYerclell is on t he K ettle V alley r ai lw::iy 
between :i\Ii chrny a nd P enti cton. 
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Prospecting in the district began in 1889, but the more important 
claims on \Yalla cc mountnin \Ycrc located in 1896 and 1897. Dming the 
next four years development \rnrk was carried out on a number of cl!1ims, 
but from then unti l 1911 little w:i,s done. During the past ten yc:us a 
number of properties have shipped ore. JVIost of the values have been 
in sih·cr, but sm:i ll ::unoun t,.: of zinc and lead ha...-c al;:;o brcn recovered . The 
t\YO chief properti es a re the Bell and Sal ly mines . T he ore sh ipped carries 
from 5 per cent to 10 per cent lc:icl and from 5 pet· cent to 20 prr cent 
zinc. Oth er producers in clude the W ellington, Bcanr, Bounty, R ambler, 
and Standard Fraction. 

T he rock s of the region consist of a seri es kn O\rn a;; the \\"allacc group, 
bYo barholithic intrusiyc;:; kno11·n rc,;pcrtively a3 the ·w e,.:tk cttlc bat liolith 
and the Beanrdcll batholith, numerous dyke rocks, [l lld n younger :::cricR 
of tuffs m1cl conglomerate~ kno11·n n;:; the Curry Crrck series. 

The Wa ll ace group ground con;;;ists lnrgcl:' of metamorphosed igneous 
rocks, chiefly laYa" and tu rr~ with so me sediments at t heir base. Th e basal 
portion ma~' possib l ~· be of Carboniferous age, bu t most of the scrirs is 
usually correlated \Yi th the Triass ic-Jurassic Nicola se ri es of K amloop. area. 
The \\'cstkettle batholi th consists of qu:c rtz cliori tc \1·hich :i.long its borders 
is commonly gneissic. It i::: con;;:iclerecl to be of J urn:-~ir ngc. The HeaYcr
cl c11 batholith consists of quartz monzonitc; i t is unfoliated and is bclicYccl 
to be Eocenr. D yk es accompany both batholiths and a large intrusion of 
augite s~'cni tc po rph ~- r~· holds inclusions of B enYC rd ell quartz rno1111onitc, 
but is cu t b)· apopbyscs of that batholi th a nd is [lCCordingl:' considered to 
be contemporaneous 1rith it . The Curry Creek series consists of tuffs and 
conglomerate:- of Oligoccnc age . 

Th e chief ore cl cpo"its arc of the nature of mineralized shear zo n e~. In 
nearly eYcry case the country rock is qu artz clioritc. Dykes of 1tndc!"ite 
and ap li tc arc found in t he shea r zo nes and these were intruclccl prior to 
the fo rmation of the ore. Th e shear zo nes are from 1 to 10 feet "·ide, 
strike cast ancl "·est. and clip sou th nt angles varying from 50 degrees to 
vertica l. T he:: consist of partl>· replaced fragment;; of country ro rk , quartz, 
and the ore minerals lying bct11·ccn hrn \YCll-clcfinccl \1·al ls. Th e ore min
erals comi~t of galena, sphalc ri tc, pyri te, tctrahcclritc , nnd pyri te . ~ative 
sih·cr , calcite, ch lori tc, a nd knolin rue sr,condary. 

Th e ore-bodi es \Ycrc for med by hot a~ccncling solu tions from the rnngma 
of the Beavcrcl cll quartz monzonitc. Th e shearing of the quartz monzonitc 
in to " ·cll-clcfincd frartmes a ll o11·cd t he !'"Olutions to pnss freely t hrough it 
and the ore minerals to be deposited \1·ithin cuYitics in the shear zone. 

T he hrn mo~t importan t produ cing properties han been the , nlly and 
the Bell. The former consists of a group of thirteen clnims. In 1924, 
690 tons of ore was shipped to the T ra il smelter, a veraging 358 ounces of 
si lver to the ton as "·ell as some lead. The Bell in l 92± shipped 384 tons 
of siln r-l cacl ore and in 1924. 584 ton~ . Other p1 opert ics include the 
B cawr, Tiger, Highland Chief, W ellington, etc. 

(29 ) G1·and Fork s Mining D ivis ion 

Ocrmrenre~ of galenn nncl splrnlc ritc arc fo und in a num ber of distri cts 
of Gra nd Forks min ing di,·i~ i on, inc lu di ng Franklin camp, Granby River 
:0ection, Lightning P eak "ection, and Paul ~on section. 
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BONAKZA FRACTlO.\' GHOUP 

R eference 
Frccbnd, P. l3. : Ann. Rcpt., i\Iinistcr of Mines, l3.C., 1925, p. 192. 

This group is situated along Granby rinr on it5 ca;;t side ad joining 
the wagon-road at a clis tancc of about 10 miles upstream from Grand 
Forks. The rorks of the rla irns arc luffs and lime~tone;; intruded by por
phyry dykes . The latter arc con;;idered to be apophy~es of a granodioritc 
mass 11·hich outcrops to the nor thcast, and \Yhich is probably also responsible 
for the mineralization. 

The deposit is a replacement in the Yolcanic tuff;; . The strike of the 
ore zone i;; north and the dip i~ about 45 degrees to the \1wt. There is 
no ~harp boundary bctlYcen the ore zone and the unmincralizcd country 
rock . The ore mineral;; arc galena . zinc blcnclc, p~·ritc, nrnrcasitc, and 
p~·rrhoti te. carr~·ing gold and ;;ih·cr Yaluc;:, in a ganguc of quartz and 
calcite . The deposit. a;; clcndopcd in 1925, had a surface \Yid th of 12 
feet. 

PXCLSOK SECTJON 

References 
Frecbnd. P. l3.: Ann. R epls., i\Iinistcr of i\Ii ncs, B.C. : 1926, p. 205; 1927, p. 226. 

Abou t 4 miles northca;;t of Paulson, on the Canadian Pacific raihrny , 
arc ~enral pro;;pccts containing lead and zinc mineralization. On the 
Entcrpri;:c the orc-bodic~ occur as lenses in ;:rhi~t rlose to the contact 
"·i th granite. The ore con;;ist;; of galena, ;;phaleritc, rhalcopyritc, pyrite, 
and pyrrhotite . 

On the H alifax group , $ituatcd about 3~ miles ;;outlrn·est of Paul;;on, 
is a mineralized zone which has been traced for a length of 500 feet. The 
1 ork' arc lim c,tone;:, Yolranic tu ff~, and ande;;ite;: intruded bY clioritc and 
later alkali sYenite ch·ke;:. The mineralization i;;; in the limc,tonc and 
con;:i:::t;; of g:}lena, zi1~c blcndc, and p~· r itc in a ganguc of quartz in the 
upper zone, and chalcop:-·rite and p:--ri tc in the lo1rer. 

(30) An·ow Lake Mining Division 

Big Ledge 

Re.f ercnces 
Lang le.\", A. C.· Ann. l1l' pL,;., i\Iini,; il'r of :\lin e-. ll .C.: 1!)23. p. 235: 1927. p. 330. 

Lrn glc~· ;;ta tc,;: : 
" An extcnsi,·c depo;;it of su lphides known as th0 ' Big L0dg0' occur.> on Bald 

mountain. \\"l'"L of Pinp:,-ton ercck, ~omc 6 mi le,; back fl'Olll the l-ppcr Ar!'Ow Jake, 
oppo,-itc St. Leon hot ,;pring~. Th 0 old \\·orking;;. \\·hieh Yar:< from :1ho11L 5.500 to 
i ,000 fed in clcrntion. arc rcaclwd b.v an o ld , <listN'd 1'0:1d 7 mil0,; in !Pnglh from 
the mouth of Ping,;ton creek. l~rom t he encl of t he road a trail 1 mil0 in l0ngt h 
lead,; to t h 0 cabin whieh \1·a,; bu il l for soml' of the elaim~ al the low0r 0nd. About 
tw0nt.\'-fi\·c :-·car,; ago the re were a,; man» as l\\·0nl.\·-thn'C r·bim~ ,;faked on the 
'Big Ledge.' La ll'r a numb0r of llw,;e WC'rC abandoned, hut a fr' \\. are ,;ti ll Jw ld , 
including those in \1·hich \\"alter ScolL and A. E. Fowle r, of ::\aku;op, arc interested. 
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The min0rn li zation con,;ish of pyriLc, p~TrhotiL0, and spha leri tc, with which 
aff· associat0d sma ll amounto of galcna and chalcopyriLc in places. The iron sul
phid0s c\·i df'nt ly predominate, but there is considerable zinc b lendc in evidence. 
graduating from lhe diEoC'minaled ,·ariety, which is Lhe most abu ndant, lo 'solid ' 
orC', "·hich , judging from a,;sayo made for t he owners, wou ld assay about 40 per 
cent in zinc. Xo other rn lues :Lre assoc iated wiLh Lhe zinc bknde . The lrad a nd 
copper content.,; of the depo.<iL appear lo be negligible. 

The old ,,·orkings. ehief!.\· open-cuts an d trenches. with some shor t tunnels. trace 
the 'ledge' fo r se\·f'ral mil f's in a ,,·esterly direction up the gentle slope of the 
mou ntai n. At the low0r (or C'asterl~·) end Lhe workings a rc in the timber, which 
cxl0nds lo abou L 6.000 fceL C' icnLti on. 

The dC'pos iL li f's on the hillsides like a b lankf't and is apparcn lly of the bedded 
typC'. C'rosion Im ,·ing 1 akC'n p laec in t he p l:tne of Lhe h anging-\rn ll of the ' ledge,' 
l l1us exposing llw sulphidrs :it intcrntl s fo r HC' \'f'l'a l m ile's raste r!.'· and w0sLf'rl.v and 
for from 50 to 300 fret norLhr rh· and south erh-. 

Judging from the- nurnf'rous hol rs penetrnting. in to thC' fooL-wal l, which is quartz
ite or si licC'ous schist. the widt h of the su lphi cks is from 2 to 6 feC't. IL would 
appear from o ld reports, which rC'fC'r to thC' great width of thr ' ledge,' that the 
superficia l f'Xtcnt north erly and southC'rl.'· was mistaken for lhc l rn e \\·idlh, gi,·ing 
ri .'C' to n, lw l if'f that tlw ckposi l was one of n1st sizC' . 

Th P Jim eslo1w hanging-w: Lil. whi ch was C' rOd C' d off llw su lphide's. is well exposed 
in tlw bluffs aho\·C' EmprC'ss la kr. near th e summi t. In lhf'sc b luffs the ~trat11 can 
iiC' SC'C'n in llwir original rPlations, dipping at from 35 degree~ to 40 degrC'es. A 
short tun1wl dri\·C'n in to the bluffs at the top of rr rock-sli de expos0s a widlil1 of 
6 fcp[ of miwd iron and zinc su lphides. tlw iron predominating." 

I n the nutumn of 1926 the property, consisting of some thirty cla imi'. 
"·n~ nrqt1ired by the Butler interests of Los Angele~ nncl Dult1 tl1 , and 
dinmond drilling opcrntion,.: 1Ycrc cnr ried out. 

( 31) Revelstoke Minjng Division 

There nrc a number of zinc-l ead occurrences in Revelstoke mm1ng 
cliYi~ion, bu t at pre,.:en t there arc no producing properti es . 

Tr oolsey Group 
R eferences 

Langley, A. G.: Ann . R epls ., l\I inister of Mine;;, B.C .: 1919, p. 140; 1926, p. 2i0; 
192i, p. 2 9. 

Thi,.: prope rty i~ situntcd on Silver neck, abot1t 6 miles from t he 
Canadian P ac ific raihrny at Albert Canyon. 

\\' ork 1r;1s carried out on thi::: property in l 918 . In 1925 the Bernier 
).fr tal,.: Corporation of Ynncou\'C'r undertook mining operations . 

Th e mnin deposit i,.: a YCin in carbonaceous slate, to 1rhosc bedding 
plnne,.: it conforms in dip and ~t rike . Th e Yein consists of qu artz and is 
renrnrkable fo r its 1riclth and continuity. Cutting the hill side at. nn oblique 
angle, it can be easih· traced for thou. and,.: of feet from near t he summi t 
on the 1ye,.:t ,.:ide to that on the east side. 

A tunnel 11·a;:: clri\'Cn nt an elevati on of 5,100 feet on the \Ye:::t sid e of 
the creek along the foot-11·all, nnd parall el to the st rike of the nin. At a 
cli ,,ta nce of 74 feet from the portal a cro,.:,.:cut has been clri1·en sho11·ing the 
vein to have a "·idth of 23 feet. On the foot-11·all t he mineralization is 
slight , but increases to1rnrd;; the hanging-11·all. A s:1111p lc across a width 
of 9·5 feet ad jacent to the hanging-1rnll ran: sil ver, 6·6 ounces; lead, 6 per 
C'l'nt; zinc. 6 per eent. 

96752- 21 
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In the 1919 annual reports Langley states: 
" Immedia te ly abo ve the tunnel galena outcrops on the surface a nd at an c lc1·a

tion of 5,375 feet an old drift has been driven for a distance of 90 feet but discl oses 
nothing of im por tance . The Ycin here is exposed in a series of jagged bluffs and can 
be seen con t inuing towards the summi t. At an clcrn tion of 5,900 feet the vein 
shows a width of aibout 9 feet a long the face o.f a l.J luff. . . . . H ere several shallow 
diggings on the foot-wall side of the vein expose some nice showings of ga lena, a 
sample acro " 10 inches of which ran : sih·c r, 4.9·4 ounces; lea d , 58 per cent ; zinc, 
4 per cent. 

P roceeding from lhc new tunnel down the hill , the cast fork of Si lver creek is 
crossed at an ele vat ion of about 4,300 feet a nd a good t rni l is fo ll owed to the show
ing on l·hc cast sid e of the creek, where at an clcrntion of 4,650 feet the 1·ein has 
been un co1·cred from overburden and an open-cut exposes a wid th of 9·5 feet. The 
1·cin-fi ll ing of massi1·c qua r tz is minernlizrd wilh galena in strea ks an d bunches, 
and with whi ch is associated iron pyrites and zinc b len dc. . . ... . . . 

T he ore occurs in lenses a nd ba rren spol s arc found lo be more or Jes,:; frequent. 
The future of the properly depend;; on the de1·elopment uf a large tonn age a nd lhe 
ult im ate erect ion of a concen t rator." 

Oth er quartz vein s carrying sphalerite and galena occur on the 
property. 

Similar deposits occur on the ad jacent Snowflake property . 

La nark 

References 

Ann. Rcpl"3., Minister of Min es, B.C., HJ15-1925. 

The Lanark is situated at L aurie on the main line of the Canadian 
Pacific rail\\"ay . It was worked in 1896 and within recent ye:ws has made 
small shipments of silver-lead ore. Diamond-drilling operations were 
carried out in 1924 and 1925 by vV. B. Dornberg, bu t the resul ts were dis
couraging and the plant was cli ~mantled and the tram removed. Th e 
depo:oit is a qua r tz vein cutting argillites. 

J and L Group 

R eference 
Lanp:l c1·. A. G.· Ann. R cpL. , Minister of i\ Iincs, B.C., 1922, p . 215. 

Thi s property is on the southern sirle of the east fork of Carnes creek, 
half a mile aboye its in tersect ion with the main creek . Carnes creek joins 
Columbia river a t a point about 24 miles northerly from Revel stoke. 
The trail, 9 miles in length from t he Columbia to th e mine cabin , gains 
in that di stance an elevation of 1,050 feet above the river, or a total 
elevation of 2,650 feet above sea- leve l. 

The property is mrned by E. :\'IcBenn of R evelstok e. An option held 
on it by th e Porcupine Goldfi elcl s De,·el opm ent and Finance Company 
\Y::t s dropped in 1926. 

Langley reports: 
" The formation, consisl ing of schi st a nd limestone, ohows uniformi ty. The 

strike is nor l,h 65 degrees west and dips from 30 dcp:rccs lo iiO degrees to the north
east. The Yein , conforming to the strat ifi cat ion of the enclosing rocks, fol lows a 
contact brtll"cen schi ,;l and lim estone, cutting diagona ll y up and a round a shou lder 
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Qf lhc mountain in a souLheasterl y di rection frnm the creek. The hanging-\\'a ll of the 
Yrin i:> ~chi l't and lhe foo l-\\':ill i:> lim r:;lone. The Yein , 4 Lo 10 fceL in wid th, is 
appa ren t ly of th e heddcd-fi sslll'c type, b ri ng \\'e ll d efined, wi t h, in p lace:;, dist in ct 
gouge; on both \1·all s . 

The ore is a complex mixllll'C of irnn , zinc, and lead su lphi d e;; , carrying go ld 
and si il·r r rn lu C':;. Th e so lid su lphi dr ore occurs in Lhc vein in bands from a few 
inches up lo 3 feel in \\'iclth. bu t in places the Yc in is ent ire ly d ecomposed . Th e 
go ld v1l lucs arc apparently assoc iated wi t h Lhc irnn su lphides, whi ch pred ominate in 
~h e ore. t he si h ·cr prnbab ly be ing chi cH>' as:;ocialcd \\'i t h ga lena . In t11·0 p laces 
as:;ays of .sa m p les g<l\'C from O·.j lo 0· 8 per cent copper in addi tion to gold , si h ·cr , 
lead, a nd zinc. ::\umernus olhPr sa m ple>', h o11·c1·er, did not con tai n any copper. 

Th e 1·cin 11·as fir:;L encou nl crC'd at the creek , but li tt le \\'Ork \\'a:'i d one at this 
point. Th r highe:;t ,,·orking:; arc 1, 00 feel abo1·c the creek. Commencing at the 
h ighest point nea r 11·hcre t he 1·C'in crns,,;c:; Lhc :;ummi t of t he rid!!:C', and gradual ly 
clcscC'1Hling to\\'a rds th e n rC' k a nd going arnund the mountain lo1rnrds t he north. 
Lhc deve lopment a nd orc-sh0\1·in1?:s exa min ed a rc as fol io \\' :; : 

:\car lhC' :;ummit of t he ridge, or 1,800 feet abo1·c t11C' crcl'k, the 1·cin i;; 5 feet 
wide \\'h r rr C'xpo:;ed in a n opC'n-cut. Som e 800 feet northwcslC' ri>· a lonl!: the outcrop 
a nd 1,700 f c0t aho1·c l hr creek an ope n-cu L shows 6 f cct of ledge-ma Lt C'I', \\'i th, 
toward:; the hanging-\\'a ll :;i d r . a ba nd o f so lid ore S to 10 in ches wide. A samp le 
ae ro:;;; 8 inches l!:a1·e : gold, 0·8 ou nce; ,- ih·er, 0·8 ounce; co ppC' r , ni l ; lead. nil ; 
zinc, 4. pC'r CPnl. T he car th.1·, dccom po;;ed ledg0-nrnttcr on 0ach ~i d c of t he :;o licl ore 
1?:a1·c bu L nrg ligib le rc5ul ts upon as:m:v. 

A l 1.600 feC'L a bm·e the creek and 170 feC'l norl h\\'c~lpr]y 2 fC'rL of . o lid ore is 
exposed in a n open-cut. A ~a m p l e nero,;s 2 feet gaye: gold, 0·36 ounce; s ih·cr, 2 
ounce's; copper, nil; lead, nil: zinc, 3 per cent. 

AL 1,550 feet aborn the crC'C' k and 575 feel fa r t he r no rlhll'c"lr rly a n open-cul sho11·s 
8 feC'l of solid ore and d i;;scminatrd minera l in decomposed ledge-matter . The solid 
ore is in [ \\'O band;;, each 18 inches \\'id C' on hanging-Yrn ll a nd iool-\\'a ll rr>'pcct i1·P i.1·. A 
s11 mple acro:;s lllC' 8 feel 1-rn1·e: gold, 0·24 ou nce; silve r, 4·5 ounce's; copper. ni l ; lead, 
2 pr r C'C'nl; zinc, 2 per cent. 

At 1,500 fC'et above' t he c1·eC' k a nd 175 f0C't fa rther lo Lhc nort h1YcsL a n open-cut 
shows l he vein to be nea rl .v 9 fl'el wid C', with bands of so lid ore on fool -\\'a ll a nd 
lm ng;ing-\\'al l, f'a 111 p lPo of \\'hi ch g:11·c Uti fo ll ow,; : acrnss 2 ,\ fcc L on b1L11gin1?:-wa ll side : 
go ld , 0· 3 ou nce'; silver , 2 ounces; copper, ni l ; lead , ni l ; zi nc, 5 per cl'n t. Aeross 1 foot 
on foot-\\'a ll s ide : gold 0 ·26 oun ef'; s il vr r. 1 ·2 ounces; copper, ni l ; lc:u l, t race: zinc, 3 
per cent'. C' pon a><i'ay t ill' 5 ~ fC'e t of partin g pro1·ed lo conLl in no \·a lu es. The ore, 
h owe1·C'I', \\'ould break frce l.1· from llll' \\'as le. 

AL 1,220 f0rt a bo1·C' the Ct'C'l'k a nd 1,000 fret fa rther to llll' nor l h\\'esl t here JS a 
turnw l 90 fpct long ll'hich crn,seuts till' 1·r in at a dep th of 60 fccL bC' IO\\' the outcrop . 
Frnm the C'n d of this crnsscut '' ll' inze has been su nk 125 fcC't on t he ve in , whi ch is 
herC' from 5 to 6 feet 11·ide, m uch crnsllC'd and d C'com posed . Thrnugh out lhc 101\·er 80 
frC'l of the win ze lhcrf' is a band of so lid ore, 6 lo 20 inches ll'iclf' , clo;;C' lo the ha nging
wall. A samp le acrnss 6 fePl :1L t hC' bot tom of t he \\'inze ga \'C': !!:Old, O· 32 ounce; 
sih ·cr , 3 oun ros; copper, nil; l0ad , 3 per C'C'nt; zi nc. 2·5 pe r cen t . 

Al t ill' top of llw \\'inzc the \'P in ll'as dri fted on 80 f0e t soulheaslC' rh ·. The Ycin 
in thi s drift i;; sof t a nd e nlire l,v dPcomposrd for a 11·id th of from 4 ~ to 6 fort. A sample 
aernss 4l f0c' l ga1·e : go ld , 0 ·6 ounce; s ih ·C'I', o ounces; copper, nil; lead , 8 pe r cent ; 
zinc , 2 pC'r cent. 

AL a bout 1,100 fC'ct a bo1·c the creek a nd 760 feet hori zont a ll >· a round t he hill to 
t he north lhcrC' is an open-cut \\'hi ch s ho11·,; 2 feel of so lid ore aga in :;L the ha nging-\\'a ll , 
with so n1 C' oxidizrd IPdge-maltC'r below it. A rnmp lc acrosti the 2 feel l!:'l\'e : gold , 0·30 
o unce' ; si lH' I' , 0 ·8 ounce; copper, nil; lead, nil ; zinc, 2 per cent. 

Af, 970 ferL abO\·e the crC'ck and 675 feet fa rther round t he hill loll'ards the nor t h 
an in cline shaft has bf'cn sunk 135 fret on t hr ve in. \\'hich is 4 fret \\'ide . Throughout 
the lower 75 frcL of t he shaft there is a band o f so li d ore frnm 11 lo 2 feet \\'ide a long 
f he f ooL-ll'al I. the schistose lcdgC' -lll a ller on the ha ngin1?:-wall be ing Cl'lltihcd and stained 
frnm ox idat ion. The u pper parL of lhC' shafL con tains st rea ks of solid ore in d C'com
po,;0cl ledµ:l'-nrn tlc r. Assays from the incline gave the fo ll owing resu llti : acl'Osti 11 feet 

06i52- 21} 
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of ore from boLtom of shaft : gold, 0·42 ounce; sih·cr, 9 ounces; copper, nil; lead, 8 
per cent; zinc, 6 per cent. Acroso 2 feet of ore 50 feet up from bollom of shaft: gold, 
0·26 ounce; sil rn r, 8 ounces; copper, 0·5 per cent; lead, 4 per cent; zinc, 7 per ce nt. 

At about 610 feet above the creek and 665 norLhcrly a round Lhc hill t here is 2} 
feet of so li d ore exposed in a short tunnel, an average sample of whi ch gave: gold, l · 14 
ounces; sill-er, l · 5 ounces; copper, nil; lead, 1 per cent; zin c, 9 per cent. 

AL 510 feet aborn the creek and 160 feet northerly a long the outcrop there is a 
tunnel 217 feet in lengLh. The first 100 feet of this tunnel, hav ing been driven in the 
limestone foot-wall , do0s not expose the ve in, but a change of direction just beyond 
this point brought Lhe vein into the Lunnel, showing an average widLh of abou t 2 fort 
of ore containi ng considerable zin c blende. A sample ac ross 2 feet, 160 feet from the 
portal of the Lunne l, ga,·e: gold , 0·39 ounce; sil ve r, 7 ounces; cop per, nil ; lead, 9 per 
cent; zinc, 20 per cent. A grab sample from a la rge pile of ore outside Lhc portal of 
this tunnel gave : gold , 0 · 62 ounc0; sill-er, 8 ounces; copper, 0 · 7 per cent; lea d, 8 per 
cent; zin c, 14 per cent. 

In addition lo the workings a long the sect ion of the outcrop abo1·c described, there 
a rc a number of other open-cuts which , t·ogclhcr wi th Lhc workings mentioned, trace 
I he vein at short in tcrnds for 01·cr 5,000 lineal feet. In t hese open-cuts, which have 
been omitted in the descr.ipLion, Lhe Yein shows much the same characteristics as noted 
rtbovc, lhe minera li zation being rC'rn a rkably persistcnL, indi cating ore-bodies of great 
leng th. The average width sa mpled was 32 in ches, but mi lling vulues wou ld probably 
extend ornr a good stoping width in many p laces. The average in gold and sil ve r 
(taken at 65 cents per ounce') gave Sl0.90. Owing to lack of Lime an exam ination of 
I h0 workings betw00n Lhc lower tunnel and the creek (750 lineal feet) could not be 
made, but lhe writer was in fo rmed that the ve in was traced t hroughout by open-cuts 
and stripping, with good ore-showings in places . 

Trnn,porl >Ction would no t present a difficu lt problem, as Lhe count ry trn,·ersed 
bct11·een the Columbia ri ve r an d the properly is of Lhe easiest clescrip Lion for \Yagon
roacl construction, with only two sbort-span bridges required in the entire distance. As 
the C' le,·at ion of the cabin is only 1,050 feet abo,·e the rirnr a VC' r~· easy grade is 
obtainable . 

Adequale waterpowcr fo r mining a nd milling cou ld probabl)· be de,·eloped econ
omically at the intersection of the east fo rk and Carnes creek. ha lf a mile below the 
propC' r l~-. There is an abundant sup ply of mining-timber on the claims. 

Pro1· idin~ a s>C ti sfacto1y solution of the I reatment of the ore can br made, the 
J and L group \\·ou ld scC'm to have the makings of a mine wi th some li fe in it." 

(32) Golden Mining Division 

A con:<iclerab le number of properties in Golden mining division carry 
lead and zi nc minerals. On the l\Iona rch and Kicking Horse important 
tonnages of ore lrnYe been blocked out and production is assured. On others 
rnch a~ th e Cian t n nd Ru tit -Vermont it i~ aim expected that a production 
will be made . 

J\ f onarch 

R eferences 

All an, J. A.: Grol. Sun-., l'anacla , M emoir 55, p . 215. 
R a.\·son. H . C .. Ann. R ept .. Minister of Mines, B.C., 1912. p . 139. 
Gall o1rny, J . D.: Ann. R ept., Minister of Mines, 13.C., 1915, p. 80. 
Langl ey, A. G.: Ann . Jl ept., Minister of Mines, B.C., 1925, p. 220 . Can. Min. and 

l\ifrt. Bul l., Jan ., 1929, p . 24. 

Th e ::-Ionarrb mine is situa ted on the precipitous face of mount Stephen 
111 the heart of the R ocky mountains about 3 mil es cast of Field . It st ands 
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about 1,000 feet cli l'ectly aboYe the t l'ack of th e main line of the Ca nad ian 
P acifi c ra ilway. Its pecu lia l' posit ion on t he face of a cli ff has made access 
and the di sposa l of Ol'e and waste serious problems. 

The propel'ty \ms located as early as 1885 and " as one of the first 
min es opened and wol'ked in Bri t ish Columbia . It lrns changed hands 
many time~ a nd has been wol'ked intermittently since that elate . Late in 
th e a utumn of 1925 it \\·a~ taken under option bv the P ac ifi c .:- I in es De,·elop
ment a nd Petroleum Company. Early in 1929 it \m s acquired by B ase 
i\Ieta ls, Limited, a new company, 35 per cent of ,,·hose stock i;; held by the 
J\Iining Corporation of Canada nncl t he balance b:-· Golclfielcl s Co nsol icl atecl 
i\Iines Compan:-·, and a 350-ton mill ha s been erected . 

R ega l'ding the deposit, Allan states: 
" Tlw ore-bod,· occurs in a band of b lui ,;h grey lirne,,;tonc abouL 300 fl'ct thick, 

\\'hich has . on llw \\'cat hered smfacr , n, slig;hLly pinki ,d1 colou r. The limestone belongs 
lo the Cat hedral formation "'hich is aL th r ba"c of t he Middl e Cambrian. The rock 
is fi;;smcd nc,Hl.'· \'crti cally by a major fi ssm e \\'hi ch :; trikcs approx i mate ! ~· ;;oul h 10 
clrg;rrrs cast. Thcrr a rc a series of cros,; fr,tct11rcs whi ch sl rikc ncarlv cast an d \\'Csl. 

Thcrr i.s a \\'ell-marked zonc of sheared rock which can be rca dih- sern from the 
opposite side of tlw rnllry or frorn the floo r of the Kicking; H orse 1-i\-~ r. This zone in 
its wi dcst portion is approxim,1tc l~' 500 feet widc, but i t is not possiblc to examine iL 
close at hand. as ii occu rs on Lh e , .f'l't ica l Lice of mount Stephen. I t cuts diag;onall v 
across lhc brdding; of thc Cat hcdral limestones and fitmlly pincl1Cs out on t he soul hwesL 
si de of lhc mounta in abouL 800 frrL hig;hcr up, and cl ose to the base of I hc Stcphen 
fo rmati on. I n t he lllinr 11·orking;,.;. t he zone whcrr exposed con,, i, ts of a ;dmlte rcd mass 
of rock. Th e frngments a rc ccmrnlcd togeLhcr by calcite or b.1· ore , so I hnt in some 
placcs t he Jirn c' slonr bnnd appears as 't typical shatter brccc i:t. The blocks \'<ll'.\' from 
'l fc \\· inch c;; in cliarnr(('l' lo Sf'l'('rni feel. Th e orc minerals. \\·hich a rr r.,sr ntialll' 
gal ena . sp ha ll'rilc . nnd p_1Titc, occm on and near lhc major and cross fi.<.<11rc,; , :11]d 
also in tlw cementing lllalrr inl about thesc shnltcrccl b locb. 

\Yh cn lh r frngmcnts of Jim rslonr arc sma ll the ore mincra ls nrny form thr larg;er 
pa rt. of the ce111rnl or nwy frcqucnt l.1· i111prrgnntc thc h loeks 1herrn;ch·es. In so me 
cases, lrn t not nl""l>"' · lhcrC' i.-; a n cnrich rncnL of ore al. the junction of h\'O fissures. In 
ol hr r p laces t lwrr i.s '' rrplaccnwnL of lh r carbonate rock b.1' the ore m incra li' . rrncl 
pockc ls of a Imo,.;( plll'<' m inrra l. principally g,d r1rn, occur; sornc of t hese pockcls 
a lreaclv oprnC'd 11p nre o,·e r 10 frcl. in di ameter. lL i,.; difli cult to ouLlinc thr form of 
l hr drpo,.;it as it is now dc,·e lopcd, brcnusc a largC' " h orse" of t he shattered li mr
slonr so111C'limc;; cli>placcs t hr o rr-bod~' scnmtl fcrL in an .1' direction. The main 
norl h-sout h fi:<sme which has been fo ll owrd fo r about 250 fer t srpms lo branch into 
se ,·cral smaller one.-; at the inn r r (sout h) end . A fault with small apparcnt clisplacc
rncn t lrns cuL off t hr ore-hod.v aL t his cnd. The upl hrow hns beon on th c south 
side of thi s br0ak whicl1 sl rikcs iwarly cast-wcst. The floor of the orc-bod.1· consists 
of a mueh rnorr nrnss i,·e block of sil iceous dolomitic limc•stone, which has been less 
slrn l lc rcd abouL t lw fis;;urc and which con tains very liL tlc ore. A zonc of pyri te serms 
lo mark l hr latcra l extent of the or0-cnriched rock . The sp ha lcrilc occms usua l!~' 
inti mately a"'<oci,llrd with t he ga lena, a lth ough it is occasiona llv found a lone in cl' rt ain 
par ts of I hc dC'posil. The sidrs of t he larger fiss m es :uc usua ll y hi p;hl v oxi di zed and 
;;ome con ta in from 2 1o 5 inclws of goug;c cla>'· A~says ;; ho\\' that the ga lena carrics 
a nrnxirnurn of 5 ounccs of siln' r lo t he ton, but Lhc spha lcril r docs not contai n any 
of t h i ~ mC'lal. · 

In gC'neml it ma.v he said t hat 1.h r ore occurs a long ;rnc\ about a se ries of cross 
frnclmcs. sonw1imcs rephcing thc lim estone and ernwnting togC'lhc r frngrnC'nl.s of t he 
shrttte red rncks. Th e ore solu I ions ha 1·c a lso spread out a long I he lwdding pla nc on 
lop ol the more impcn ·ious 1mderl~·ing dolomiLic Jimc~tonC', gi1· ing the dcposit the 
g;c nernl appearanrc or :l, blanket lolk. 

Th c ore so lut ions ha\'(' come up thro11g;h the fo<sm es and ~p rc,1d out into an d 
rPpbcccl the ~h :1llNecl Jimrslo1w in thc slwared zo1w. ]I ;.;r0ms po.-sibl e tha t the ore 
r nri chment will cont inue in t he sarnc i1TC'g;1ila r manner so far ,i s t he sballe rcd zone 
extends bot h latcra lly and \·erli call y ." 
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It is probable that the somce of the mineraliz ing solution "·as a n 
underlying intrusi,·e mass "·hich is not exposed at the surface. A syenite 
mass outcrops in the Ice RiYer field about 15 miles to the south of the 
property and it i::; probable that it is but a cupola of a much more \\·idcly 
extending mass below. 

The property consists of two parts, the ea"t :\Ionarch, or :Monarch 
proper, and the ::\e\\" or W est ::\Ionarch, formerly knO\Yn as the Couverapee, 
situated about 700 feet to the \\·e;.;t. 

The \\"Orking~ on the Em:t ::\Ion :-irch con~i,tecl in 1926 of a chamber 
about 340 feet long and from 40 to 128 feet in \Yidth. The aYernge eleva
tion of it:< floor is about 5,150 feet . It is reached by a tunnel at an elevation 
of 4,998 feet and a rai::;e. 

The \Yest ::\Ionarch \Yas formerly reached through the Olcl ::\Ionarch 
by a difficul t trail round the steep cliffs. Its wo rkings consist of a chamber 
and .·enral drifts, at an anragc elevation of about 5,341 feet. 

Recent \\"Ork has consisted in driving an inclin e up the dip of the beds 
from the East J\Ionarch to the \\'est Monarch. This tunnel, after pene
trating a barren zone, encounte red a large ore-body \\·hose dimensions as 
outlined in 1928 \\·ere as follo"·s : length 125 feet, "·iclth 65 feet, and thick
ness 25 feet, \Yith ore still in the face . The aYerage of numerous samples 
indicates the fo llowing Yalucs: lead, 35 per cent; zinc, 10 per cent; silver, 
2 · 5 ounces per ton. 

In the \\'e~t ]\[onarch the length of the ore-body is about 600 feet with 
a \Yidth of 130 fed and a thickness of 23 feet . The aYcragc Yalue~ incli
catcd arc: lead , 15 per cent; zinc, 10 per cent; silYcr, 1 ounce per ton. 

E.icking Horse 

R eferences 

Allan. J. A.: Geol. Sun-., Canaua, :Mcm. 55, p . 221. 
L a ngl ey, A. G.: Ann. R C'p!., Mini~lC' r of Mine:', B.C., 1925, p. 221. 

Thi~ propert~-, formerly kno\rn as the Black Prince, is situated on the 
north :;idc of Kicking Horse river opposite the Monarch mine. The mine 
\YOrking::; are in the fare of a bluff at an elc,·ation of approximately 1,000 
feet abO\·e the riYer, or 5,050 feet above sea-leYc l. The property, a long with 
the M ona rch , i::; held by the Base ::\Ictals, Limited. 

H.egarding the clepo::;it Allan states : 
" Tlw mode of occmrence of the ore is quit e similar lo that of the l\Ionarch on 

mounl Stq1hC'n. Thr orC' .lies a long a fis~ure which Yaries in width from a frw inchC's 
up to 6 fC'C'l. Tlw rock is a bluish grC'>', siliceous limeoLone of the Callwdral format ion. 
that has been brldi:-' shatte red a long :1 zone which cuts across the bC'dding and pinches 
out in t he ~oulh\l"C'sl ~ l ope of mount Field. This counlr.v rock and sheared zonC' arr 
a cont inuation of that in whi ch lhc l\Ionarch ore occurs. The floor is I he same ha rd , 
si li cC'O\h'. do lom i lie Jim c~Lone band lhrlt fo r ms 1 lw floor of l hC' :\Ionarch m inC'. 
ThC' ore minerals arc ga lena, sphal e ril \\"ilh some P.nile, and a YC' ry . mall amount of 
1wldish co:lling; on \\"ealhe red surfaces which sugg;C'sls mimC'lite. The ore-bearing Rolu
tions ha1·e replaced some o f the rock a nd ha1·e cemcntC'd some of lhe brokC' n frag
mrn L' in the slwared zone about the fosmC'." 

Four tunnels ha,·e been clri\·en in from the side of the mountain on the 
mineralized horizon . T he be~t ~ho1\·ing~ of ore arc in "·hat arc knO\rn as 
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~o. 2 and Ko. 3 tunnel~. In ~o . 2 an anrage of nine samples ga\·e 9·6 
per cent zinc and in Xo. 3 an aYCragc of hrcnty-cight samples gave 16 per 
cent zinc and 5 per cent lead . ~o. 1 tunnel shows a small amount of ore, 
but No . 4, which is higher up the cliff to the wc;:;t, docs not show ore. It 
ha~ been estimated that there is in sight a possible ore rc5crvc of 50,000 
tons. 

Giant 

Ref crcnccs 

W alker, J. F.: Ceo I. Smv., Canada, Sum. R epL. 1925. pL. A, p. 228. 
E,·an~, C. S.: Ceo!. SmT., Canada, Sum . Rept. 1926, pt. A, p. 55. 
Langley, A. G.: Ann . R epls., Mini .-ter of Mines, B.C.: 1923 , p. 195; 1927, p. 261. 

This property is :::ituatcd at an cleYation of 3,520 feet on the nortlrn·cst 
slope of Spillimachcen mountain, and is about 6i miles by road from Spi lli
machecn on the Cairndian Pacifle rnihrny, Kootcnay Central branch. 

The deposit is a bar itc Ycin which cuts the Otter tail limestone of Upper 
Cambrian age. The working::; arc close to t he contact of the Ottcrtai l with 
the O\·crlying Goodsir formation of Cambro-OrcloYician age. In an open
cut the Ycin is 30 feet \1·idc , strike,: north 60 degrees west, clips 54 degrees 
soutlrn·cst, and outcrops for severa l hundred feet up the hi ll side. The 
sulphiclc i,:; fine-gra ined galena ancl oecurs in scattered bunches in the barite. 

Regarding the minera lization of this region EYans states : 
' · l\losl of the minera li zation of the Jubilee and Lrad Mountainti arra apprnrti lo 

be C'Onfinrd to the Ottertail magnr,;ian limr,;lone in "·hich oceur numrrous rein~ and 
bNld i n~ rrplaeeme nls of barilr. Thr s 11 l p h iclc~, galena, sphalerilr, 1l!ld in ~om c places 
chalcopyrite and chalcocite, occur as scat tered replacements or as small pockets of 
richr r orr, in the barite and limr,;fone . :\To large bod~· of ore lms been dc,·e loped, but 
it srrm~ rea;;onab le to suppose tlrn L in t his area "·here t he tota l arnounl or v isible 
s11 lphicle is great, though scattered, condit ions fa,·oming the local deposit ion of work
:ililc liocl i('S or orr ~b ould h :11·c l'X isf('d . Th e mca i ~ close' lo rnil Lransportalion." 

R1llh- TT ('l'lnon t 

R('f cn: nces 

La ngll'_,., A. G.: Ann. R epts .. Mini>t cr of :\!l ines, B.C.: 1926, p. 237; 1927, p . 263 . 

The Huth -Vermont property i,: on Yermont creek. a tributary of Spilli
rnachecn river, at a distance of 35 mile,; from Spi ll imachccn on the Kootcnay 
Ccutral raihrny. The property i" O\\·nccl by the Galena Syndicate, of 
London. 

The rocks a rc argi lli tcs and limestones, probably belonging to the 
Mount Nelson formatio n of the \\ 'indc rmcrc se ries, of late Prccarnbrian age. 
The main ore showings occu r in a zone, apparently from 30 to 50 feet wide, 
conforming to the strike and cl ip of the fo rmation. I n t his zone the ::;ulphiclc 
ore has replaced t he more easi ly Rolublc beds with the resul t that the ore 
occurs in parallel bands and streaks ::;cparatcd by layers of sparsely rnincral
ir.cd country rock. In the old Nelson tu nnel, \Yhich \YaR driven on the foot-
1rnll ~idc of the ore zone. a cro,:,:cut 25 feet from the portal ,;ho1\·~ a 1ridth of 
4 feet of mas~ive sulph ide ore assa:-·ing as fo llows: gold, 0·02 ounce to the 
ton; sih·cr, 26 ·01 ounces to the ton; lead, 24· 8 per cent; zinc, 25 ·7 per 
cent. A 50- foot raise connects th i;:; t unne l with a n uppe r tunnel which has 
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been driYcn for 30 feet on a parallel band of ore, with fa irl y hc::n-y sulph ate 
mineralization in either "·all. Th e best grade of ore was apparently con
fined to a width of about 30 inch es, across which lead assayed 14·3 per 
cent and zinc 20·6 per cent. Beside::; this there is po,.:,.:ibly a ron, iderabl6 
quantity of lower-grade materia l. 

On other parts of the property a considerable amount of dcYclopmcnt 
"·ork and prospecting has been carried out on a se ri e,.; of ::;mall fi:::::;mc Ycins 
that cut the formation and from which some high -grade ore has been 
extracted. 

( 33) Winclermere Mining Di vision 

At present, the most importa nt property in \ Vindermerc mining cli\·ision 
is the P aradise mi ne, but there arc a number of other prospects :::ornc of 
,,·hi ch ha,·c produced ::;ma ll tonnages of ore . D e:::rription::; of these appear 
in the annu al reports of the Ministe r of :i\Iine;; of British Colu mbi a and in 
Memoi r 148 of t he Geological Survey. Th e deposits a rc chi efl y Ycins 
carrying galena, some sih·er, and a lso, in place:::, i:;ome zinc ore. Th ey 
include the Bald Eagle, the D elphine grn up, the I\:ootcnay Queen , the H ot 
Punch group, the D omi ni on , the ilver Spray, the Mineral King, Larrabee's 
prospect of the Leaclvillc group , t he Nip and Tu ck, the P tarmigan mine, 
the Phoenix group, the Outcrop and Outlet, t he ~teelc group, the Dragon, 
th;; Grotto group, the Puzzle group, the Relief group, the haac, the Bear 
group, the Bunyan, and othcrR. 

Pnrndise Jfine 

R ef erenccs 

'\\.alkCI'. J. F.: C:rol. fi111·v., Canarh , 1\frm. 14R, p. ·16. 
G::tllown>-. J. D.: An n. Hrpt.. Min ister of Mi ne,; . B .C .. 191 :') , p. 88. 
Langlc.v. A. G.: Ann. Rcpls ., Mi nister of Min es, B.C.: 1925, p. 221 ; 1927, p. 264. 

The P aracfo:c mine lie;:: at nn elevation of 8,000 feet on the side of the 
ba,.:in at the head of Spring creek, a tri bu tary of Tab~· creek. T he property 
may be reached by automobilc from eithe r lnverrnerc or "VVilmer on the 
Canad ian Paci fic railwaY, a di:::tancc of about 18 mile;: . Th e difference 
of clc\·atio n behYeen the mine and the rnil1,·n,· i ~ about 5.000 feet. 

T he prnperty \\·as :::takecl in the summer . of ]899 and wa,.: ta ken over 
by H . C. H ammond of Toronto, in 1900. D evelopment \York "·as carried 
on until 1904, the tolal nrnount up to th i;:: date being apprnx irnatel~· 
4,733 feet. Shipments of ore continued to ]906, t he total produrtion 
amoun ting to 1,996 ton:::. I n 191 5 the propert>' \nl~ reopened b» R . Ran
dolph Bruce and sin ce that elate it has been a Rteady producer. In 1926 
the mine \\·as purcha;::ecl bY the Yi ctoria Synd icate of London, England. 
I n 1927 the erection of a 50-ton concentrator \rn;:: commenced . T he rocks 
of thr Yirinity arc :::edimcnt;: of !ate P recambrian age , consi;:ting of quartz
ite::: , ;:lntes, magnesinn lime;::tonc,.:, and conglomerate . The» compri;: c 
two form ations scpnratcd b>' nn unronfo rmit,v. The olde r is the Moun t 
Nel;:on formation made up of the following horir.ons in the order from 
olde~t to youngest: magnesian lirne~tonc and :::In te , quartzite. magnesian 
'imestonc. :::late. The younger is the \Vincle rmere and con:::i;::t;: of brn 
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diYisions, a lo\\·er kno1rn a:-: the T oby conglomerate and an upper knO\\·n 
-as the H orscthief formation con,:isti ng of grey, green, and purplish slate, 
with lenticular beds of conr:;;c quartzite and pebble conglomerate and man
crous thin interbcd ' of blue-grey, cr:-Aallinc lime;::tone. The ore-body 
is in a grey, siliceous, magnesian limestone lying beneath the upper white 
quartzite of the l\Iount X elson formation . The limestone is shattered 
and lies in a small, closed, anticlinal fold on the eastern limb of a major 
fold. The minor fold is broken on the \re"t b.\· a fault with a clO\rnthro\1· 
to the we;::t. 

The ore i,: of bro t>·pes, primar>· and :-:econdnry. l7p to date it has 
been the ;:;econclnry Yaricty that ha,: been mined C'hiefly. It consi:'ts 
largely of lead carbonnte, but in places it C'ont:1ins original fragments of 
galena. Thi" type of ore is corn111onl:-,· cnllcd "sand cn rbonntc;::." The 
prim ary ore con,;ist;; of galcnn, ;::phaleritc, and pyrite. A good shoot of 
such ore was opened up on the 4th leYCI. At one place behrecn the 3rd 
and 4th leYels, a tran:'ition zon0 beh\·een the ~econdary and primary type 
can be observer!. T he ore of both t:vpe;:: occur;:: in i;::ol:1ted pocket;:: and 
lemes, in bedded Yeins, nnd in fo;::ures. DeYClopment \\'Ork consists in 
searching fo r these shoot:: . 

The depo;::it;:: originated lnrgel:-· b>- rcplace111ent, but probably partly 
also by cl cpo,:ition along open chan nel;::. The source of the mineralizing 
~olutions \rn;:: undoubtedly the intrnsiYe granite of late .Tura ;::;::ic age. n 
large ma:::s of which is exposed 16 miles to the nortlmest nnd probabl:• 
extends bcnenth the propert:L The dcpo•its \1·erc later subjected to the 
action of surface 1rntcrs 1Yhich in places leached out the zinc, most of the 
iron, and left n::: n re:::idue the ";::and rn rbonate" ore. 

Totnl smelter shipments up to the year 192-1 nmountecl to betlYeen 
22,000 and 24.000 tons . The ore shipped a\'Craged nbollt 95 per cent 
cnrbonnte;:: and 5 per cent :::ulphicles and rnn from 40 to 45 per cent lend 
\Yith 45 ounce;; of si!Yer to the ton. 

The future of the prnperh· depend~ on the amount of primnr:< ore 
aYailable nncl the present indic:1tions arc thnt n considerable tonnnge of 
sue h ore wi 11 be deYCloperl. 

Whit e Cat Group 

Ref er!'nces 

\\'alkN. J. P.: Ceo!. S11l'I"., Canada. ::\frm. 148, p. 47. 
Lan(!;lr.'-, A. C.: Ann. H.rpt .. lVIi n i,tcr of ::\Iinf',;, B.C. , 1923. p . 199. 

Thi;: propertY, comi,-ting of four Cr01rn-granted clai111", the Ground 
Floor, H eaven!:< T1\·ins No . 1, Heavenly T1Yin" Ko. 2, and the \\'bite Cat, 
i~ situated on :-;Jade creek nbout 24 mil e ~ from \Y il111er on the Canndian 
Pacific rn illrny. Its ele\'atio11 i" 7,250 feet. A road lead;: up S!a(lc creek 
to the propert)-. 

\York 1rn;: carried out on the property about 1900 and ~orne ore 11·a;: 
shipped. Difficulty of access hampered work in the early clays, and work 
\rn;: cli;:continuecl. In 1924 11·ork 1Y1F rene11·ecl on the property. The roncl 
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up Slade creek was irnproncl, a certain amount of surface work cal'l'iccl 
out, and a shipment of ore made to Trail. ln 1925 1rnrk ,,·as continued 
:rnd 81 tons of ~ilvcr-leacl ore was hauled to the railway. 

The rocks of the vicinih· arc sedi ments of the ::\foun t Nelson forma
tion of late Prccambrian age, consisting of slate, limestone, and quartz
ite. T he genera I ~trike of the seri es on the property is from north to 10 
degree::; \YC~t of nor t h, a nd the dip is variable to the cast. 

The depo"it is a vein st rikin g 35 degrees to 40 degrees cast of north 
and dipping from 65 degrees to 80 degrees to the north west. The vein 
outcrops for a c!i~ta nce of 250 feet and va ri es in 1Yidth from 20 inches to 8 
feet. The ore , which consi:;:ts of galena , occurs in a gangue of slaty gouge 
and quartz. Th e best showing of ore occurs in an open-cut \\·here a lens 
of clean ore nea r the hanging-1,·ail ~hO\r::: a \\·id th of 20 inches and another 
near the foot -1rnll n \1·idth of 4 inches. The length of these lenses is 
about JO feet on the su rface. At other point~ along the vein the ore 
pinche" to prarticall:-· nothing ancl "1rells to several inches in width . 

Th e clcYelopmcnt \\'Ork consi"ts of open -cuts and an old tunnel driven 
for n distance of 90 feet along the strike of the Ycin. The tunnel is about 
600 feet nbove the creek bottom. The first 40 feet of it sho1Ys ore, the 
remaining 50 feet to the fare i~ barren , but the YCin sho1,·s \Yell-defined 
\Yalls and other lcnsc~ of ore ma~' ocrur fa rth er along the nin. 

A sh ipment in 1924 gave the follo11·i ng smelte r rclurn,-: dry 1vcight, 
60 ,390 pounds; lead. 74·75 per cent : sil ve r , 32·3 ounce" per ton; zinc, 
1 ·4 per cent; i0 2 , 3·9 per cent; S, 12·4 per cent; Fe, 1·6 per cent; Ca, 
0 · 6 per cent. Another ;;;h i pmcnt of 5 ton" gave 75 · 6 per cent lead and 
44·6 ounce" "ilnr to the ton. 

( 34) Fort Steele Mining Division 

Fort Steele mining cli,·i"ion occupirs the extreme "outhea~tern portion 
or British Columbia. lt is by far the largest producer of both lead and 
zinc in the province, clue to the fact that in it is situnted the Sul!i,·an mine. 

8ulli i•a n Jline 

R e.ferencc 

"Tlw Drn' lopmcnl of 1110 Sulli1·a n Min e an d Prorei':'C'.3 for the Trratmcnt of Ils 
Ores"; Trans. Can. l nsl. } ! in. and M et .. Yo!. XXVII, (1924). 

The Sullirnn mine is situn tecl nt E:imbcrlcv \1·hich is 19 miles by rail 
from Cranbrook on the Cro\\";: :L\e;:t line of the Canadinn P acific railway. 
It is easi ]~, renchcd from Crnnbrook by train or motor-bus. 

The clepo"it 1Yn" staked in the summ er of 1892. From 1896 to 1899 
some surface stripping 1rns done and senra l small "haft s 11·crc sunk. In 
1900 systematic cl cn lopmcn t 1rns begun and t he first sh ipments of ore 
made to the H all Mines smelter at Ncloon and to the Canadian Smelting 
\Vorb nt Trail. 

In 1903 construction \\·a s commenced of n smelte r nncl ])O\Yer plant 
nt l\Iar>"s'·illc , 5 miles hc!o11· Kimberley, on IIJark creek. ?l[any metal
lurgical difficulti es were encountered and in 1907 the mine and sme lter 
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A. Stem\\·indcr, Fort Steele minmg divi sion, D.C. 

D. Sullivan mine, upper \1"01·k ings, Fort S teele lllir.ing division, D.C. 
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IYcrc closed do1Yn. In 1909, the bond holders and the creditors of the 
company reorganized the company under the name of the Fort Steele 
:\Iining and Smelting Company, the control being Ycstcd in the Federal 
:\1ining and Smelting Company. ] n December, 1909, The Consolidated 
.:\I ining and Smelting Company of Canada, Limited, took a lease and bond 
on the .Federal M ining and Smelting Company's holdings in the Fort Steele 
:\lining and Smelting Company . Underground clcnlopment and cliamoncl
drilling \\"ere carried out with the result that to\\"arcls the close of 1910 
the option on the stock of the Fcclcrnl l\I ining and Smelting Company and 
on that of ~omc of the other shareholders was exercised and the control 
pns~cd into the hands of the Consolidated Mining and Smelting Company 
of Canada. Other clnims n·cre acqu ired by the company and in 1911 the 
metallurgical problem \YUS attacked in earnest. Continuous shipment~ of 
ore to Trail haYc been made since 1910. 

The SulliYan deposit lies in \Yhnt is known as the Aldridge formation 
·Of quartzites and argillites of late Precambrian age. In the vicinity of 
the mine the bed~ strike approximately north and dip ea~t at angle~ 
;wcrnging about 23 deg ree~. The Aldridge formation is intruded bY ~cYcral 
large ~ill~ of gabbro, but none of these occurs in the immediate vicinity of 
the mine . To the north of the deposit the ~trata arc intruclccl b~· granite 
presumabl~· of late .Jurassic age. 

The dcpo~it con~i~t,; of ma8si,·e sulphide~ occupying a definite zone 
in the scdimcntar~· scrie~. Though there arc irregularities in the foot - IYall 
and hanging-\Yall, in general the deposi t is confo rmable to the bed~. 
forming a len~ ~triking north and south ancl dipping at an angle of 23 
degrees lo ll 1e ca:-t. The lens has a maximum thickness of 272 feet. and 
a length on the lo11·cr lenl of over 6,000 feet , 11·ith a rake to the north. 

The• on• len~ ron~i~b of J1.nite, pyrrhotite, ~pllflleritc, and argcntifcrouc: 
galena. ::'mall amounts of other minerals surh as garnet, cas~itcrite , and 
tourm:1line :1l~o orrm. Of the iron ,~ulphides, p~·ritr is dominant in the 
llllJWr 11·orking, ~~-hcrea~ in the lo11·cr 1\·orking p~·rrhotite predominates. 
The sphalerite is of the iron-bearing ,·ariety known a::: marmatite. The ore 
i- commonlY a finc-;..;rninrd mixture of the four common ~ulphidc". In 
place~ it ~holl"~ a banded ~trurture, and the band~ ma~· either be straight 
or contorted . 

The dcpo~it 11·as fo rmed by replacement of ~cdimcnts of the .Aldridge 
formation . The banding of the ore probably corre~ponds to original bedding 
plane;: of the replaced ~trata. Dcpo:oition clearly took place under con
dition;: of high tempe rature approaching that of contact metamorphi~m. 
The ~ource of the solutions is bcl iC'\·cc! to be an underlying mn~s of granite 
1rhich i~ exposed at the surface to the north of the deposit. 

The len::: i;: mined from t11·o adit;;; , an upper known as the 4,600-foot 
lcl·cl and a lo1Yer, called the 3,900-foot level, the~e ftgurcs approximate!~· 
representing their rc~pccti,·c ele,·ation;;; nboYe ;::ea- ]e,·el. There arc t\\"o 
conncxion" bct11·een the upper and lower wo rkin)2;s. In both le,·cls there 
nrc tiro ore-shoots, knmn1 respecti,·cl~· a;:: the north ore- body and the 
south ore-boch· . 

In the uripcr 11·orkings, ;;;toping in the south ore- body is being carried 
()11 onr a length of 2,000 feet. T he ore is lead and zinc in a gangue of 
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pyrite. In the north ore- body sto ping on the same le vel is being carried 
on over a length of 1,200 feet. Thi s zone conta ins more zinc t han leaJ . 
Bct ~Yce n the~e t 11·o zone~ is •a bawen zone of mas~iYe pyri te 700 feet long. 
\\"ork is also being ca rried out on the 4,500-foot and 4,400-foot leYels, but 
the ore from these is sent clo1m to the 3,900-foot len! to be hau led to the 
surface . 

The lo wer, or 3,900-foot tunnel, had a length in 1926 of o1·er 13.000 
feet. At a di stance of 7,100 feet fr om the portal, the ore lens i::; reached. 
The sou th ore-body on this level consists of ~plwle ri te in a gangue of 
py rrh oti te. Th e amoun t of galena is small. Stoping is ca rr ied on o1·er 
a length of 900 feet . Bet,.,.·een the south and north ore-bodies there is a 
zone of pyrrhoti te with on ly low values of zinc and lead, and about 1,100 
feet long. In t he north ore-body stoping is bein g can;icd on 0\"Cr a length 
of 1,200 feet. Th ough the ra tios of lead and 7.inc va ry con~id erably , lead 
i:-: here uniformly in greater amoun t:.; than zinc. The greates t thickne~s of 
the ore lens is 272 feet. 

Th e 3,900-foot tunn el bears n orth 2 degrees ea~t for the fir~t 9,000 
feet from t he portal. A t t hi s poin t it s \\"ings to the 11·est until it ~ direction 
is north 40 degrees we~t. In the south and nor th ore-bodies it foll011·s the 
foo t-wall, bu t north of the nor th body the lens is so irregular tha t the d rif.t, 
bein g straigh t, is sometim es in the foot-wail and sometimes in t he hanging
wall. T he average 1rid th of the l en ~ in this continuation of the north 
o re-bod ~· i,.: 30 feet an d it has bee n follo1recl fo r onr 4 ,000 feet beYond 
the north ore-body . It c:~ rric~ here an excellcnt grade of ore 1rith high 
Yalues bo th of zin c and lcacl . 

The capacity of the Sull ivan mi ll "·as increased in 1927 from 3,000 
tons to 4,000 ton ~ dail)·. T he ore is t reated by flotation, and the lead 
concent rates and the zinc concentrate~ ;:;h ipped to Trai l fo r treatment. 

At the presen t ra te of mining the rc~e r-ve~ in sigh t will certainly la~t 
for many years. Littl e i ~ a~ yet kn o11·n of the depth to \Yhi ch the ore 
lens ex tend ~ belo11· the 3,900- foot level, but its thickne~~ and it~ ~reat 
length suggest t he probabil i ty that the re is a~ mu ch ore belo11· this len! 
as there is above . 

8t . E ugene 

R eferences 

Schofil' ld , S . .J. : C col. Sun·., Canada, M cm. 76, p. ll il. 
R obertson , \Y . F.: Ann. R l'pt., M ini,lcr of 1Iinl';;, B.C., 1904, p 10~. 

The propcrt~· con~i:.:ts of J ,050 acre:s si tuated nca r ::\J oyie. on the cast 
side of M oyie lake. It wa~ located in 1893 by J a me~ Cronin , a mining 
engineer , IYho had been told by an Indian of the di ~c o1·e r_v of gale na ore 
at thi s place . D evelopment \ro rk \ras ca rried out under the management 
of Mr. Cronin and later the l\Ioyic and Lake Shore group of claim s l)· ing 
bet11·ecn the St. Eugene ancll\Ioy ic lake were purchased and th e St. Eugene 
Consoli dated Mining Company form ed . Th e proper ty subsequently be
came the largest producer of lead in Canada. 1n 1905 it 1ras tak en OYer 
by the Consol idated ::\1ining and Smelting Compan~' of Canada . I n J910 
t here \Y as a falli ng off in production, but operatio ns \\"ere con tinued 11·ith 
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senral interruptions until 1923. In 1925 a 600-ton concentra tor was 
erected by the Consolid ated l\lining and Smelting Compan y to t reat the 
tai lings from the old St. Eugene concentrator , in order to recover the zinc 
blcnde IYhich the old concentrator discarded. 

The ~u rrounding rock~ arc ~cdimcnt::; of the Aldridge format ion con
~isting of dark grey, a rgi llaceous quartzites in beds to one foot in thickness, 
and clark grey, sil iceous argillite~ usually not exceeding 2 inchc in thick
ness. Thc~e rocks commonly 11·cathcr rusty brown. 

The deposit i;; a lode fis~Lil'C fo rm ed by replacement alo ng a zone of 
fissuring in the rtuartzitc~. Thi~ zone ha,.; a general cast and west strike 
and in it a rc hro important fi~~Lil'C~ both of which strike east and dip 
70 dcgrcc5 to the south. On the 1,000- foot level, t he two fissures a re 600 
feet apart and con\'Crgc doi\'111\'Ctrcl and to the 11·est. J oining these h 1·o 
mai n fi ~~urc ;; i~ a ~y::;tcm of con necting fis~ urcs that usua lly meet the main 
fis~mc at a l01r angle. ::-r o~t of the important orc- boclic~ occu rred nt or 
ncar ~uch junction~. 

T he ore con;:istcd of coa r ~c - grnincd galena 1rith minor amount;;: of 
zinc blcnde, pyrite, pyrrhotite, magnetite, and a little chalcopyrite. The 
gangue material was sma ll in amou nt and consi8Lccl of pi nk garnet, actino
lite, quartz. and wmc calcitc . The garnct, actinol ite, and quartz arc more 
abundant in the transitio n zone of t he ore and cou nt ry rock and in places 
the fi~surccl quartzite near the YCi n i:'i hccwily charged \\' i th these mineraL;;. 

Th e clcpo~it had an origin simi la r to that of the Sullin1n , except that 
the sol uti on~ that caused the replacement traYC ll cd alo ng a fracture zone 
instead of alan~ bedding plane~ of the strata. As at the Sull inn the 
~ulul i on" that produced the replacement 11·e re evidently at high temper
atu re~ . The ord er of formation of the minerals 1ras first m agnetite, next 
the ga ngue mineral~ , and last!:-· the "ulphidcs . 

The :-'t. Eu~cnc 1rn~ one of tile hu~c mine~ of Bri ti"h Columbia. Up to 
;::ieptcmbcr 30. 1913, thc total amount of undcr~round clcYClopmcnt 11·ork 
amou nted to 19·79 mile~. Th e production up to thi~ t im e , ,·as 1,017,106 
ton~ of ore containing 5.365.232 ounces of silver and 229,305,721 pounds 
of lead , baring a total given Ya luc of $10,626,608. At present no 
ore is being mined , bu t the clump from the old conccntrntor is being 
reclaimed from ::-Ioyic lake by a suction dredge and is being treated in 
a rcccntl:-·-c rceted m odern flotation plant; provi,ion is also being made for 
the nu,lting and concentration of the old mine dump. 

North Star 

R eferences 

Schofir lcl, . J .: C:rol. Su iT., Canada, 1\Jrm. 76. p. 133. 
Lan~d c.'· , k C.: Ann. HrpL., 1\linistrr of 1\ Iin <'~, B.C., 1923, p . 204 . 

T he ::\ortlt Star mine i~ on the ca~t slope of the North Star hill at an 
elcl'ation of 5.260 feet Rbo1·e sea-l cYcl or a bout 1,500 feet abo1·c Kim
bcrlc:-·, almost due south of and opposite to the Sullivan on the other side 
of ::-lark creek . Th e property 11·as located in 1914 by Bourgeois and 
Lan?:ill 11·ho bonded the claim~ to 1\' oocl~ Brothers of Quebec; the la tter 
tr:1n,fencd fo m-fifth, of their interc~t to D. P . ::-Iann , of ::-Iontrcal, in 
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1893. Later, the Korth :)tar ::-I ining Company 11·a~ organized. In 1895, 
62 tons of ore, va lued at $68.70 a ton, was shipped to the United ::ltates. 
In 1900 the rail11·a ~· from Cranbrook to Kimberle~· 11·as completed and an 
aeri al tram built to join the mine 11·ith the rail11·a~·. During the same 
year 16,000 tons of ore, an raging 50 to 55 per cent lead and 20 to 25 
ounces of si lver, 11·as ~hipped. In 1904 the mine 1ras reported to haYe been 
11·orkccl out, but the cleaning up of the clepo~it lasted un til 1908, in 11·hich 
year 3,000 tons 1rcre shipped. 

In 1918 a lease wa~ taken on the property b~r 0. C. Thomp:'on and 
associates and bct11·cen tha t year and 1920 o1·cr 16,000 tons of lead-car
bonate 1ras shipped from the clumps and shallo11· surface diggings. 

In 1924 the property was acquired under option by the Porcupine 
Goldfields D cnlopmcnt and Finance Company, Limited, of London, Eng
land , and a certa in amount of diamond -drill exploration carried out. 

The countr.r rock::; a rc argillaceous quartzite~ of the Alclriclgc forma 
tion of late Precambrian age, forming part of the eastern limb of the 
Kimberley anticline. In the vicinity of the mine small anticlines nne! 
synclines modify this general structure. Th e general strike of the quartz
ites is north and the clip is to the cast at various angles . In the immediate 
1·icinity of the orc-bodie;:; the quartzites arc bleached to a greyish 1rhite 
colour. 

There arc t11·o main ore-bodies apparently lying in synclinal ·basins 
fo rm ed of argillaceous quartzite~ and separated by an anticline . The 
longer axes of th ese ore-bodies are parallel, both ~tl·iking a little ea::.t of 
north. The 1re~tcrn had a length of 400 frrt, a width of 70 feet, and a 
depth of 50 feet; the eastern had a length of 180 feet and a depth of 40 
feet. 

The ore 11·a;:; primarily a very clean, solid , argcntifcrous galena, rath er 
ftn c-graincd and with on!~· a :::mall amount of sphalerite. The a,:say Yaluc 
from smelter return was: silver, 23·50 to 43 ·3 ounces to the ton; lead, 
53 to 68 per cent. 

The upper part of the orc-:::hoot 1ras compo~ed of a reddish brom1 , 
bl ack , and yello1r mixture of oxides and carbonate;; of iron and lead, with 
. peci mens of 1rirc silnr, crystals of cerussite, and sulphides of iron. 1Iost 
of this :::econdary material ca rri ed a higher siiYcr value than the crude 
galena. The Yalue;; from smelter returns of thi s carbonate ore arc: silrer, 
52 to 60 ounces per ton; lend 49 to 57 per cent. 

Th e original ore-body 1ra ~ a replacement clcp o:=: it, ~ imil a r to t he 
'ulliran, occupying a definite zone in the Aldridge quartzites. During 

subsequ ent ero~ion most of the ore zone 11·as removed , lcaYing only the 
lo1rc r portion~ in the two :::ynclincs. T he exposure to :::urfacc agencies 
altered the original ore, forming carbon ates and rem01·ing the zinc. 

The main bulk of the tonnage '"a- min ed by glory-h ole methods and 
taken out by an adit-tunncl in the foot-wall at a depth of 60 feet below 
the surface, and thou:::ancls of feet of tunnelling and numerous small shafts 
were sunk to prospect and prorc the content of the ore-bodies. 
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Regarding future pos~ibilitic s, Langley states: 
"Cond i tion~ would seem to warrant fmUlC'r exp l omtor~· work b~· diamond-drill

ing at some di ~t:mce down the mountain side . Besides a large tonnap;e of low
grade carbonate ore being :wail able, there is al ~o a considemble tonnage of good 
mi lling grade of sulphi de ore simi lar in chantc Le r to some of that at the Stemwindcr. 
A sample taken of this ore ran: siil·er, 9 ounces lo the ton; lead, 12 · 1 per cent; 
zinc, 17 · 9 per cent. 

On t he northerly end of the proprrl.'· a good deal of exp loratory \York has been 
done on strong shmYings of iron sulphides, bu t it i ~ understood the n1 lucs were too 
low to constitute ore . One shaft nam ed th e '1\:el logg' is down 200 feet." 

Stem winder 

R eference 

Schofield, S. J. : Ceo!. SuiT., Canada, l\I r m. 76, p . 135. 

T he Stcmwindcr is situated ncar K imberley , on Mark creek about 
half a mi lc to the west of the portal of the Sullivan tunneL It is readily 
reached either by tra in or b~· bus from Cranbrook on the Craw's Nest 
li ne of the Canadian Pacific ra ih,-ay. 

Th e property \Ya :S originally 0\med by the Mackenzie and 1\lann 
in tcre:::ts . In 1923 i t \rn~ bond ed by 0. C . Thompson who in 1924 intcr
c::;tcd the Porcu pine Gold fie Ids D cnlopmen t an d Finance Company. \Vork 
wa,; carried out in 1925 and 1926, bu t early in 1927 \YOrk \ras di,:continuecl 
and the option dropped. 

The country rock con~ i st~ of argillaceous quartzi te;;: of the Alclriclgc 
formation of late P recambrian age, intruded by several sill s of hornblende 
gabbro, one of \Yhich outcrops a ~hart di,;t;wcc to the ca~t of the \rorl~
Ings. 

The ore-body i" a len,; of ma~~ivc c"ulphide,; entirely cnclo:::ecl b~r the 
quartzite:::. The lens con;::i~ts largely of pyrrhotite, strikes nca r!.,· north, 
and dips at an angle of about 75 degrees to the wc:::t. It is difficul t to see 
its relations to the country rock, for the contacts arc not well exposed in 
the \\·orkin g~ . The thickness of the sulphide zone i ~ about 200 feet. 

Th e ore zone lies a long the foot - wall ~i de of the sulphide !em. It 
consists of a fi nc-grainccl mixture of ga lena and ,; phnlcri tc passing in to a 
fin e-gra ined mix,ture of pyrrhotite, pyri te, and zinc bl cnclc. The ore zone 
has a wid th of about 20 f eet. It i~ separated f rom the normal qu a r.tzitc 
by a chert)· layer. 

T he origin i ~ con~iclcrecl to be similar to that of the Sullivan, i.e. 
replacement of the quartzite unde r condi tion~ of high te m perature by "olu 
tions ginn off f rom the underlying granite. 

A shaft wa s sunk to a depth of 250 feet and drift;:: run from it on the 
80, 125. 200 , and 250- foot lcn b. Th is \York a nd a cert a in amount of 
diamond-drill exploration haYe disclosed the extent of the ore zone . The 
la tter ha;:: apparently a length of 260 feet and a \Yidth from 15 to 30 feet. 
The average values a rc reported to be 20 per cen t zinc, 1 per cent lead , 
and 1 ounce in silver to the ton. 

Considering the size of t he sulphide !em, i t mi ght rcasonabl~· be 
expec ted that other orc-~hoots of zinc and lead mi ght be fo und in it. 
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Di amond-dri ll expl ora tion up to the ti me of the writer 's visit in the 
au tumn of 1926, ho1revcr , had failed to discover any ~uch shoot other than 
the one on \\·hich min ing operations 1r erc being condu cted. 

Society Girl 

R ef m·ences 
S0hofield, ::l. J.: Gcol. ~u n·., Canada, M cm . 76, p. 127. 
Rober tson, \\ · . F.: Ann. R cpL ., Minister of Mi ne,;, B.C., 1009, p . 92. 
Langley, A. G.: Ann. R cpt;;., M ini:;tcr of M ines, 13.C. : 1911 , pp . 121-122; 1922, p . 188. 

Thi s group compri ses seven C r01n1-gra nted claims situated about 
2 miles ea~t of .M oyie at a n c]c ,·a tio n of 5,000 feet and ad joining the 
eastern boundary of t he St. Euge ne. \1\' ork \\·a~ carried out on t he prop
er ty bct\\·een the yea rs 1908 and 1914. ;:)mall, irregular ~hipmcn ts of ore 
were made, but there \\·as n o steady production. 

Th e fo rma tion in \\·hich t he dep osits occur is t he oldest subd ivision 
of the Purcell seri es ca ll ed the Aldriclr.;c form ~1tio n , "hich here strikes 
north 1rith a clip of 25 degrees to the cast. 

Th e deposit i:=; a vei n t hat st rikes north 60 degrees ''"est and clips 60 
degrees to the c:o uth. T he vein is narro"· \\·here i t trm·er~es the thi n-bedded, 
a rgi llaceou• quartzites and ,,·iden;: in the he a vicr-beclclecl quartzi tcs . Th e 
ore i~ e~sentially galena ca rrying a bout one-half ounce of siln r to the p er 
rent of lead, occ uning in a qu a rtz gangue, and 1ri t h it is associated ,-omc 
zinc blcnclc. 

In the upper \YOrk ings the ore i~ oxidized, con;: i,ting of cermsitc a nd 
py romorphite, both m assive and in beautiful crystals. Th e cerussite is 
commonlY embedded in clcn,-c masses of li moni te . 

The· 1ro rkin g:s co nsists of open -cuts, prospect shaft;:, and scHral 
t unnels. 

Aurora 

R eference 
Schotic lcl, S. J. : Gco l. SuJT., Canada, M cm. 76, p. 123. 

Th e Aurora group is on the \Yest side of Lo\\·cr :\ r oyic lake opposi te 
the t01m of :\Joyie, f rom which it is reached by m otor road. Th e g roup 
\Yas origi n:-tlly operated by the Aurora :\lining and 1\iilli ng Compa ny of 
l\Ioy ic. About 1,500 feet of \rorkings, mostly in the form of t unn els, const i
t uted t he develop ment 1rork. I n 1925 the propert~· was tak en onr by the 
Aura r:~ :\f ines Sy ndicate and \YOrk \ras recommenced. T he ore is hand
picked, shipped by motor t ru ck to 1\Ioyie, and by train to Trail. 

The country r ock in the Yicinity of t he deposit i~ the Aldridge form 
ation of late Precambrian age, consisting of thin-bcdclccl a rgillaceous quarlz
ites and ma~;:ive, pu rer qu artzite~, which here ~trike northeast "·ith a clip 
of 50 degrees nor th west. 

Th e deposit is a fi ssu re Yein or Yeins st riking easterl y across t he 
quartzite se ries. Th e nirL Y:-tries up to 6 feet in thickness. Th e ore is 
massi,·e su lph id e:::, chi efly zin c blencle 1rith minor amoun ts of galena . I n 
places the sulp hides a rc deposited a rou nd fragmenh of brecciated coun tn· 
rock , and in places the re is ev idence of rep lacemen t, the ~ulphiclc,:; extend
ing into the " ·a ll-rock. 
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::\Iincralization has clearly taken place along fract ure or shea r zones. 
The depo~it is chiefly of the nat ure of a ft~~ure Yein, but a certain amount 
of r eplacement lw~ taken place . The ~o urc e of the mineralizing sol utions 
11·as p robabl~· an underl~·i ng ma!:'~ of granite. The probabil ity that such 
an intru ~in ma~~ 11ndcrlics the region i~ ~uggested by the outcrop of a 
number of granite stock~ along a north a nd :;;outh line in the district. 

The upper 11·orking~ nrc reached from ::\o. 1 shaft and the lo\Yer from 
No. 2 tunnel. The latter enters on the 200-foot level. It sho1r~ n main 
fi~~urc zone and a parallel one called the :-;u lliran Yein. In the ~topes 
abo1·e thi:; lc1·cl there is :1 defi ni te ore zone ::~bout 2 feet wide ~ho11·ing 
~harp rontncts 1rith the counb·~· rock. 

The J 00-foot lcl·el is reached from the shaft . It ~ho11·:=; a nearly n rtical 
vein ::tbout J foot 1ridc. The ore zone rnke~ to the 1rcst, t he lower. ~ho1rings 
coming out to the ~urfacc. Thi,- low, 1re~tcrl~· r ake i~ paral lel to the bedding 
of the quartzite~ and s u gge~t.- that certain bed~ h:we been more inAucntial 
than others in precipitating ore. Th e more argillaccou~ beds seem to be 
better ore-making horizon..: th::tn the ma;;..:ive blu e quartz ite..:. 

::\o. 1 t unnel 1ra~ drinn to the ~outh of the ore-body and it 
gradual!~· ~~~·ing,; to the ..:ouih :111·a~· from it. Futme 1rork here IYill be 
cro..:..:cutting to the north to pick up the lo1rer exten~ion of the nin. 

The amount of ore in ;;ight i~ not large , being Jc~;; than 2,000 tom . 
The :werngc content i~, lwlrc·ver, good . It contain~ zinc, 18·4 per cent; 
lead, 8·7 per cent; and sih·cr to the ::tmount of 2·.5 ounce~ to the ton. 
1\' ith lo11· mining and trnn..:portation co,ts, this ~hould ])i'OI·e profttablc. 
Future 1rork m a1·. in addition, pro1·c up a substanti:1l inerca.•e in the ore 
reser\'C~. Tn ] 927, 612 ton~ of ore 11·crc sh ipped to Trail. 

Guindon Group 

R eferences 

SehofiPid . S .. T.: C:C'o l. SuJT .. Canada, l\ [('111. 76. p. 125. 
Lnnf!IC'Y, .-\. C:.: .-\nn. RepL< .. l\ l ini~iC'r of :\l ine.<. IJ .C.: 1917. p. 150 ; 1923. p. 206. 

Thi s property is on the ~outh ;;ide of :\I o~·ic lake, ad joining the Aurora 
group to the north. Th e rock..: of the Yieinity arc argillareou~ quartzites 
ol' the Aldridge fo rmation 11·hich here han a northea..:tcrly ~trike a nd a 
dip of about 20 degree~ to the no r tlmc~t. 

The clcpo~ib arc in th e form of veins of 1rhich there arc two on the 
propert)· . No. 1, on 11·h ich mo~t 11·ork has been clone , strike~ ~outh 44 
degree~ ea~t and clip~ 60 degree~ to the soutl11rc~st. ~o. 2 Ycin, \Yhich 
~hmr,; a 11·ir!th up 5 feet, i..: expm:ed at an elen1tion of about 800 feet abon 
the l:tke. ~trike..: almo•t due ca..:t, nnd dip;; 60 degree~ to the sout h. Th e ore 
eon~i~t~ of galena . zinc blende, and some p~·rite. 

In 1927, 21 to n;; of ore 1rcrc ~hipped to Trail. 
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Cambrian and Mabelle 

R eferences 

Schofield , S. J.: Geo l. Sun·., Canada, M em. 7G, p. 12S. 
R ober tson, IV. li'.: Ann . H.ep L., Minisler of Mi nes, B.C., 1909, p. 94. 

The Cambri an and 1\IIa bellc Cr oll'n-granted claims embrace the terri 
tory bc t l\·een the St. Eugene property and the Aurora and t hu s fo r the 
most par t lie under the waters of Lower Moy ie lake. Th e Ca mbrian 
occupies 51 acres of IY hich only i acre is land area. Th e l\Iabell e i5 
located on a sanely spit on t he \rcstern side of the lak e. The zone of 
shearing on which the St. Eugene a nd Aurora are located is belieYed to 
con tinue across these intervening cla ims, and it is quite probable t hat 
ore-bodies occur on them. 

Th e property "·a~ operated by the Can adi an l\Iin ing Company, 
Limited, of M oyie, B.C. In 1907 a nd 1908 an attempt was m ade to develop 
the property. Th e land area on the Cambrian \Yas not tho ught la rge 
enough on \Yhich to sink a shaft, so a ca isson \Yas sunk at a distance of 
about 200 feet f rom the shore. No definite r e:::ults \\'ere, ho,renr, obta ined. 
Th e sounding of the lake reYeals t he maximum depth of \r ater on the 
claim s to be 140 feet and in addition 90 feet of blue clay and hard pan 
cove r the bo ttom. 

r ictor 

R efc1·cnces 

Langl ey, A. G.: Ann. Rcpts., M ini;;ter of M ines, B.C.: 1917. ]J. 148; 1921 , p. 128. 

Thi ~ properly, consisting of three claims, i ~ ::i tuated at t he head ll' ate rs 
of 1\Iaus creek , at a distance of 9 miles from Fort Steele. A \\·agon road 
conn ect. the property \\·ith Steele. DeYelopm ent \\·ork \Ya,; ca rri ed out 
in termittently on the property fro m about 1908 to 1922. A 50- to n co nccn 
b·ator was erected in 1921. 

Th e count ry rock conf'i:::l;:: of shale , the :::trik e of " ·h ich is north. T he 
deposit is a Yein striking south 15 deg rees west and \ri th a nrtical clip . 
Th e gangue is m af's ive quartz. The ore minerals arc argentiferous gale na 
and zinc blcnclc \\·i th some iron pyrite, 1rhich a rc irregular!~· cli :::tribut ecl as 
small lenses, streab, and dissemina tions. At on!)· a few places i5 a \YOrk
a ble IYidth Yisiblc. ::\Iuch of the ore is an inlimate mixture of galena a nd 
zinc blcncle. 

The vein is expo~cd in a steep bluff on the side of ::\Iaus creek and in 
thi5 bluff three drifts were run. The portal of the Xo . 1 or uppermost i5 
a bou t 1,000 fee,t belo 1\· the summi t of the ridge and was drinn along the 
veins fo r a distance of 387 feet. N o. 2 is vertically belo\\· No. 1 and was 
driven for 427 feet. Xo. 3 \Yas ~tartecl in the rock ::! ide at the ba~c of t he 
hlu ff, 100 feet vertically below No. 2. 

A mixed carload of ore and con cen trates \Y as shipped in t he a utumn 
of 1921. 
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Park Grmtp 

R eference 

Langley, A. G.: .·\nn. RepL., :Minister of Mines, B.C., 1921 , p. 128. 

Thi~ gro up, consi~ting of the Herculc~, Park, and Bee Line claims, is 
1 mile from the miha!· at :\Iarysvillc. A motor car can be drinn to 
IYithin a ~ hort cli::tancc of the 1rorkings. 

The rocks of the Yicinit~- arc quartzites of late Precambri an age 
in truded by diorite ~ills and dyke~. Th e dcpo~it is a nin traversing diorite 
and :otri king in a direction north 80 degrees 1rest. The width is about 5 
feet. The ore i;; galena in a gangue of quartz and calcite. Th e galena is 
free from zinc and carries low silver values. It occurs irregularly dis
tributed o1·cr a length of about 200 feet along the st rike of the win . 

Th e property h a~ been systcmatica!Iy prospected by trenches and 
open -cuts. The strongest surface exposure examined showed a wid th of 
30 inchc~, across which a sample \YaS t::~kcn; th is gaYe the following 
res ul ts : gold, 0·02 ounce; silver, 3 ·2 ounces; lead, 18·2 per cent. 

Old 11·orkings consi~·t of a ~haft 60 feet deep, from the bo ttom of which 
70 feet of drifting ha~ been clone. 

One shipment of ore was made from the propcrt~- . Thi s amounted 
to 17 tons a nd ga,-e the foll01ring returns per ton: silYcr, 6·1 ounces; lead, 
48 per cent. 

F:.ootenay 1\.ing 

Reference 

Lnn1\l<'y, A. G. : .-\nn. Rept., Minister of Min es, B.C., 1925, p. 228. 

Th e property i;; on \\'ilclhor~e creek approximately 6 miles b_,. road 
and G mile;: b!- t rai l from Fort Steele. A con~iderablc amount of deYelop
mcnt \York, extending onr a period of Years, 1ra;; carried out by the 
011·ncr of the property, \\" illiam i\Iyers of Steele. In 1925 the property 1ras 
acquired by \\' . B. Dornberg, \\' . A. Ainstie, and a~sociates 1rho have 
carried out ~omc further surface exploration. 

The rocks of the Yicinity consist of steeply tilted quartzites st riking 
north 7 degree~ west. In tru~ions of aplite occ ur, appa rentl y foliOIYing the 
bedding planes. 

The ore occur~ in a ~bear zone >Yhich in one open-cut sho11·s mineral 
ization across ::1 \Yidth of 15 feet. Th e zone strikes north. Th e ore con
s i~ ts of a finely crystalline mixture of lead, zinc, and iron sulphi des. A 
sample taken acroe's a \Yiclth of 7 fcc·t gave the fol lo,,·ing rcturm : gold, 
0·02 ounce; siiYCr, 6·6 ounce~ to the ton; lead, 19·1 per cent; zinc, 21·9 
per ccn t. 

Langley sta tcs : 
" To explore this outcrop at depth th ree tumwls h :we been dri1·en. X o. 1 is 

a crosscut and has been dri1·en fo r 87 feet at a depth of 35 feet belo11· the out
crops . Thi s tunnel cuts the sheared zone, but the ore is con fin0d to a narrower 
width than on th e surface. A sample taken across a \\'idth of 40 inches assayed: 
gold, 0·01 ounce; si ll'er, 5·1 ounces lo llw ton ; lead, 14 ·8 per C<:' nt; zinc, 18 ·1 per 
cent. Xo. 2 tunnel is a l.'io a cros;;cut and is dri1·en into the hill for 375 feet at a 

06752- 22) 
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n ' rlical diRlance of 109 fC'0L 1)('1011· th0 ouLcrop. At about 178 fert the sllC'arrd zone 
wa~ C'lll. ~<ho11·ing miner:Ll ization in ~tr i nge rti a nd small bunclws, buL no ore in com
mercial quantity . Drifting for 84 feet in a north0rly direc t ion h :ts sholl'n li t tle 
imp ro1·en 1Pnt. if an.1·, in m inera lization. ::\o . 3 tu nn el h a~ hPPn d r i1·en from a 
point 226 ff'eL be iOII' t he OJWn-cu l for 311 feet in a norLh rl y di r0clion and appar
C'nll~· para lle l to t he ~ hean'd zone; no ore has been cle1·e lopcd in the:;e \l'orki ngs 
a' \'el. 

· Hl'ce nl surface digg inl.(,; indi calr the po,;,;ib le extension of thr ore to t he south 
of the cut. but at the north end fau lting h as appa r0nt ly cuL off al l traces of t he 
OI'C-ZOllC'. ' ' 

(35) Slocan, Slocan City, and Ainswot·th Mining Divisions 

References 

C'airnc>. C. E.: •· P r0liminary Report on Siocan lVl ining ArC':\"; Gcol. Sun·., Canada , 
Sum. Repl. 1925. pt. A. pp. 182-221. 

":\ole,; on Llw ::Vli ning In du,;t ry in S locan Di,;t ri ct . B .C ."; Tran,;. Can. InsL. 
:\l in . :tnd l\Ict .. \'O l. XXX (1922). 

Schofiel d. :::i. J.: '' C:l'ology and Or0 DPpo,;ih of Aini'II'Orlh ::\ l ining Camp, Briti,;h 
Columbia"; Ceo!. Sun· .. Cana da, Mem. 117 . 

.-\. clctaileclreport i" being weparcd by C. E. Cairne;:. of the Geological 
~un·c~·. on Slocan mining area, 11·hich includes pa r t~ of the mining cli1·i:::ion:; 
of :-i loran and Ai n"11·orth. A detailed cle;:cription of the numerous silver
lead-zinc propcrtic" 1rill be gi1·cn in this repor t and , therefore, only a brief 
reference 1rill he re be made to them. 

Thi" important mining region lie;; bct11·ccn Kootena~· lake nne! ]m,·cr 
)u Tolr bkc . T he larger part of the mineral production ha;; come from a 
rc,trirlecl :1rca Iring bchrccn Kootcmt~- and Slocan lake~ and extending 
for a fe11· mile" on either :-ide of the Yallcy trnnr,ccl by the raihl-ay con
necting the;:e la l.;:c~. T he cent re of the region i~ the toll'n of Sandon. 

T he d i ~trict lie;; cntirelv 1rithin the Sel ki rk J\Iountain ~y;;tem and ha~ 
c·on .. ,cquenth· a ru gged topo.g raph ~·. E l eYation~ range from ·1,730 feet, the 
elc1·ation of ;:)loran lake, to peak;; exceeding 9,000 feet in height. :\Ioun 
tain glarier:': occu r nca r the "ummits of ;:omc of the higher mountain~ . 
T he nrc:~, o'Ying to fore"t fire;: and rarly lumbering operation~ , is sparingly 
forc;:tcd and has been rendered easilY accc;:~ i ble bv a nctlrork of roads 
nne! traik T he mountain slope,; arc " steep, and O'll011· and landslides arc 
common. ;;o that ra re in the selection of the location of bui ldings, tunnel 
"itc;: , :llld t ram11·a.1·~ i~ req ui red . 

T he orrurrcnrc of lead ore on the ;: itc of 11·hat i" n011· the B lue Bell 
mine 1r n" kn cnm to Tndinn" and Hud;:on's B a~: Company t rapper" a,; early 
a;: the cightecn - l 11·cntic". ArtiYc prospecting fo r lode dcpo;;i.ts did not 
begin in the region, holl'cvcr , unti l 1865 ll' hcn the cl i!'COYe ry of place r gold 
in the B ig Bend count ry of Co lumbia rinr drcll' pro;: pcctors into the 
Kootenay . A num ber of sih·cr- le:1d deposits 11·c rc cli,rol·c rccl in the Yirin
it~- of Aino'11·or th and R ionclcl and in 1891 rich ~iln r-lcacl dcpo:"its ll'erc 
located fa rther north . I n that yea r some eight~· locat ion;: 11-cre taken up, 
including the Pa~·nc , Xoblc FiYc, Slocan Sta r, Antoine, \\'as hington , 
Frccld~· Lee, and Utica. I n the follo1ring ~·car "omc :oeYcn hu ndred and 
fifty locations \Ycrc made inc lu ding the \\ 'h ite1ratc r, Lucky J im, R cco, 
and R ichmond E m ckn. 



PLATE VIII 

A . R eco mou ntain, Sloca n m ining division, B .C. 

B . Mouth of Ka slo creek, Ains" ·orth mmmg d i1•ision, B.C., moun t Carlyle in t he 
background. 
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l::ntil 1894 the ore 1ra:' taken by pack-horses to .l'\akusp, a cfotance of 
35 mi le" frn m ~andon , or by 1rngon road from S:rnclon to E a"lo, fl cli" tance 
of 28 mile:' . Th e co,; t of tran ~portation by eithe r of ·the;;e routes 1rns so 
great tl1:1t only the highest grade ore :0 could >·ielcl an>· profi t" to the 
operator. Jn 1894. a branch of the Canadian P ac ifi c raihay 1rns con 
st ru cted from Naku"p to Sanclon, and in the foll01ring year the Kaslo 
and Sanclon na1To11· gauge line \Yas completed bet11·een Sanclon and K a::do. 
In 1911 the Canadian P aC' ifiC' rxtendecl i t:0 branC'h line th rough to Knslo. 
T he follo11·ing eight >·enr:', inc luding the period of the Great \Ynr , 1Yere 
the mo,;t pro,;pe ro uo the Slocan h a~ seen, both in point of number of 
properties operating at one time and their aggreg:1tc produ ction . 

In hi s ".l'\ote,; on the ::\l ining Industry in Slornn Distri ct, B.C.," 
Cairn e" " tnte~ : 

" For th irty-fi1·c c·ca rs n ow I.h e si i1·e r-lead and zin c deposits of th e S locan min inµ: 
a rf' :1 h<1 1·(' a t trnctf' d " ·id esprend allenlion. both o n accou n t or t he rn1111\ J(' r and ri ch
ne" of th e o rc-sl10o l.s encountered and l hc s u ccc,;s 11·it h whi ch m a ny of t he,;c ha1·c· 
been 11·ork rd. r p to t h e end of 1924 t hi s area p roduced ornr 38,000.000 o un ces of 
s ih·er, near h · 300.000,000 p ounds of lea d , a nd nearl .v 122.000.000 poun ds of zinc. Th e 
tota l rnlu c of t hi s p roduc tion is abou t $47.000,000. As cornparf' d wi th t he tota l 
produclion of lod f' 111in es in Brili ,; h Co lulllb ia, th is arc:t of 280 squ :tr(' llli\ ('s h as, lip 
lo t he C'lld of 1924, produced 01·er one-third of I.h e sih·C' r , 01·f'r 01w-fifl h of t h e lea d , 
an d llf':tr l:v one-q uarlN of thC' zi nc. Durinµ: t h is 1wri o d or t hi rt.v-fi1·(' yC'a r.s onC' 
h1md rC'd and fo r tv odd p rope rl iC's b a 1·C' . at o ne lim e or a n o th e r, shi pped ore. Of 
t lwsc, nicmy h a1·l' long si nl' c been ah:rnd 01wd. oth l'rs arc be ing h e ld as of potf' n tia l 
1-: tl UC' a 11 ho uµ:h Ji t 1 lf' h a, bt'en d onC' o n th e m fo r a num \Jl'r of year.-;, a nd , 1i11 others 
ha1·p b een incorporated 11·it.h oth er ad jacen t or n earb>· properti es a nd h a 1·e lost t he ir 
or iµ:in:il idf'nl.it.1· 11 ndf' r 1w w n :tm f's an d dif'fC'rf' n L manaµ:en1e n ls. AL t hf' peak or ils 
production in 1918, t he a rea inc ludf'd Lhirl.y-six produ cin g mine.-;, of 11·hich nineteen 
, hi p1wd 01·f' r lCO Ions. T lw p roduction for l ha t yea r n lonf' h ad :1 n tlwll ion of about 
$3,500 ,000. In 192'-1 t hr re m'rC' twe n t .1·-s ix propf'r tics shi pping from lh is a rc:1. and tlw 
aggregatC' q tJ uf' o f t lwir producti on was about Sl ,400 .000 . Last c·f'a r S<rn· a suh
s l :1nl ia l inc·r":1"' o n llw c·c:1r lwfo r0. wiln f'"C' d tlw 01w ni ng 11 p of :1 rn1mbf' r of 1hc 
o lde r p·ropcrti e s . a nd ·ga1·c c 1·idc nce of a n in crPasinµ: in tc re,;t in t he dist ri ct, suppor ted 
h.1· a rradi rr influx of capita l, r hid lv British , but in c lt tdinµ: a l,;o so111C' American. 
Iso l:il c'< I propertiC's arc \)(' inµ: µ:ro11pc•d toµ:f't lw r 1mder capable m :urnµ: elllent . a nd 
important d e1·C' lopments a rf' in proµ:r 0s.-; or und er cons idcrn ti o n. So, take n by a nd 
la rµ: c. pro'Jll'l'l.s :m' :t Ii i I i f' \J riµ: h tC' r now than tlw.1· h :r1·e bC'cn fo r yC':trs . 

.-\ .. ,ide from th e quC'st ion of o re rC',C JTe.-;, a nd sudd en in r rea,;es in producti on of 
ce r tain proper li f's d uf' lo findinµ: nc 11· o rC'-,;hools or t: lki nµ: o u L n c11· ly d f'1·e \opcd 
ground. t he produ c t ion and p ro,pcrity or t he S locun ha 1·e bee n ma rk ed ly influenced 
h_,· two important facto r,;. n :un e l.1·. tlw nrnrkct p ri cC' of its nwla l.-; nnd impro1·C' rn ents 
in tlw mi llin µ: and lll l'l.a lh1rgical t rc:ll nwnl of it' o res . Th e fact th at, after t11·c n ty 
years of prod11clion. t h e Sloca n distri ct could in 1912 a nd for sc1·cn yC'a rs t h e rerr ftcr 
s11 dd f' nly incrC'a'f' i ts 0 11t p ut from a 1we1·io1 1 ~ yc:tr ly ' a1·f'raµ:f' o f 115.000 Lons to 01·01'. 
180.000 tom;, i .', in my opinion, g ood e1·id ence of t h e abili ty of t he district to resp ond 
to the g rf':lt d ent: tnd for , and increased m:Hkl't pri cf' of, i ts m f'l:1 ls dur ing t hese 
''C'<ll':--i. 

. Rf'garding impro1·C'm f'nl.s in m illing and m e la llurgiea l prac tice . it· must b e remem
IJC' rf'd th at t lw o rf's of _lhf' f-;J oc: rn :t1·f' comp \C'x . most of i ts s ih·e r- IC':lcl d epos its con
ta111111g m ore O!' if'ss zrnc ores, whi ch. until tf'n o r fifteen >·ears ago. w as, in t he 
C'a'e o r m o,-1 ol 1 lw p roprrl J<'s at lra.s l. r f'g:trd f' d not on h- :\s o f no 1·:tl uf' hu t as a 
positi1·c dctrilllC'nt, \)(' catt.sf' s rn c lt c ri es exacted a sC'1·c rC'. penalL>· in proportion to 
tlw amount o f r.mc pr<'o;C'nt. H an d-,orl C' d lead o rf's co111mon\_,. conLained a n obj ec
t lOna \J \(' proporl 1011 o f 7. JnC, and lll C' th ods of 11·a[er COl1Cf'lllral io n then in YO"ll C 

f'_l iminat('(] it oni>· at t_hf' expcns(' of a se riou s Joss of lf'a d rr nd of a n,v hiµ:h -gr~clc 
s1 h ·f' r m11wrnls lh:tl tlllght. ])(' p rf'sf'nt. As :t eo nsrq11encf', mnny a p roper!>· w as 
fo rced lo dose do1Yn a.-; d e 1·C' lopm ents e n coun te red an in rrf'a sing p ropor tion of zinc 
ore fo r wh ich, as such , tlw rC' was n o market in th e C':u ly years . 
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The ad1·ance in milling pradice in lhe last decade or more, includ ing Lhc " ·ide 
tw• of fiot.1lion and prdrrrntial notaLion , 11·hich enab les the oprraLor lo srparate 
zinc from lead orr 11·ith comparaLi1·ely sma ll Joss; lhe high markrt p ri ce of spe!Lcr, 
<'Ombinrcl 11·ith impro1·rlllr nts in thr mrlallurgical trraLmrnt of zinc orr;, · and the 
con1·enience of Lhc Trai l smelLr rY. h a1·e each and a ll h ad a marked clk;·t on t he 
dr1·rlopmrnl, production. and s( al.us of thr S locan. 

Thr ri -<c of t he zinc indusLr.1· affo rds an intrrc:;ling chapLr r in Lhr hi sLor.1· of 
Sloean di:;lr i<'t. Tlwrc t he industr.1· 1rns prnctica lly conLrmpornnrous with its origin 
in Colorado. from both of ll"hich localiLi rs lhc firsL shipments of zinc ore were made 
in 1899. Ea rl y ,;hipnwn(s from lhr S locan \1·crr chi ef!>· from t hr Lurk.I" Jim mi ne, 
buL b>· (he elo:;r of 1905 shi pmrn ts of abouL 1'1,000 Lons h ad brPn made from fifteen 
pro1wrLic•,;, of ll"hich t hr Rlocan SLar, Lucky Jim , Bosun, and P a.1·np wrrc Lhe largest 
shipper:;. The J\:an:;as sn1r lte ri rs, (o which mosL of lhc Canadian zinc ore wa s sent 
in thesr rarl :1· yrars of thr indu,;(ry, clrm a nded a high-grade zin c p roduct and paid 
litLl e or nothing fo r inelud rd IPad or sih·rr con(pnt, as Lhr lrra(!llrnl of zinc orr, 
a( that tinw. for sih·cr and lr:u l. r rsul lrd rith r r in sr1·rrr los:;rs of t hese mrtals 
or in a c·o1Tespondinµ:l_1 · hi ::d1 cost of trratrnrn(. OnJ .,· fo r C'C'r(a in proprrliC':;, such :ls 
thr Lu ck1· .Ji m. where hi µ:h -gradC' zinc ore could be rradily hand sorted. did the 
sh ipmen(>< offe r an.1· rca,;on:tb lr r<'tunK \\"hrrr th<' ore required milling. lhe n1rthods 
of water concrntralion thrn in USC' could not C' iim inatc an objC'ctionab lc high p ro
portion of lhc c·ornrnon l.1· a,;,;oc iatrd spalhic irnn µ:anµ:ur, or of iron pyrilPs. lhcrrb.1· 
reducing the grade of thC' zinc conccnLratps brlo11· the p rofitab lr poinL. 

.lktll'ccn 190:) and HJ16 . and l:t1w' l.1" as a rC'st ilL of irnpro1·rmrnt s in milling 
mrt hods, some 20.000 tons of mrta lli c zi nc 11·r rr conLa incd in shi prnrnts or zinc 
orrs fron1 t he di~l ri d. a large proportion of lhrsC' ship 111 rnls bring in thr form of 
conrrntratrs. 

lt is in t h r l:isL drcadr , howr1·C'1·. ll'iwn Lhr prier of spr lLr r h as brC'n consi:;trntly 
high :rnd propC' r lirs in Lhc Slocan lrn1·c bcrn able lo Lake adrnnLaµ:c of the big 
rlrcLro l.1·[ ie-z inc p la nL of I hr Consolidalrd Mining and 8mrlli ng Compan.1· at Trail , 
(hat the' zinc induslr.1· h as l'C'ach C'd a n importance closr l.1· bordering on lhe r elurns 
from lrad prnduetion. Jn this prr iod ~hipmcnLs from l hr :-ilocan mining arra h a1·c 
contained 01·cr 40.000 lons of rnC'la ll ic 7,inc. 

Thi,; i1wrrasing importance' of thr 7,inc indust r.1· has affrc(rd m ini ng oprralions 
in the dislrict, as properL irs arc no11· Yalu cd for Lheir zinc as well a" si lver ::wd 
]rad. and t hosr ll"hieh forn1C'rly 11·crc rrga rd rcl as worlhlcso !)('cause of a cornpanL
ti1·cJ.1· high zinc content are Laday being reconsidered. Old clumps containing the 
di;;cardC'd zinc orr arc bring rr-Lrcalcd for i l;; cxt ral'tion. and in one r:isc :t mill, 
ll'ilh a capnciL.1· of 100 tons a da.1·. has rreenLl.1· been inslalled in lhc Ya ll ry of l\:as lo 
crrC'k to handl r t lw la rgr ton na ge' of zinc; ore disC'ardC' d from lh c \Yhi lr1rn1C'r mi ne 
in ih cnrlirr yrars of oprralion. 

Th r !'loe:in is 11011· r:drd as nn important producrr of zinc ns we ll as sih·rr and 
]rad orr.'. Thr rc lati1·c irnportancr of these lhrrc mda ls to dat e rnu,;t not , ho 11·
r1·r1·. lw lost ,ighL of. .:'\rarly a ll l hr zinc orr shi pprd from lh r distriet has brrn 
p1·oduc·C'd by some l h i1t.1· propnLie,; localrd \1·ilh in 8 1ocan mining :u·c'a . Th e:;c indudP 
1no,;L of t lw larµ:C'l' shippC'l's from the <He'll and the ir agg rrµ:atc produtlion. on a bas:s 
of 1·ah1ation, ha .-< so far in cluded a mu ch more irnporLanL contenL of s il l'cr, and a 
eon:;idrrnhh· gn ':llrr contC'nt of !rad. limn of zinc. F1·pn if, in r:;tinrnting 1hc 
rrlali1·c ,.,;Jur' of lhrse l hrec mrlab. ll"C include only t haL production of :;i h ·cr 
and le:1d ohlaining in »r:us when zinc ore a lso " "1s shipped , \\"e find that the 
Yaluc of :'ih·cr p roduclion fo r Lho:;c ye:1r;; \\"as much grc': tLL'r Lhan. and thaL of kacl 
somell"hat in rxcrss of. that of zinc. The S locan , llwn. mny st ill. a nd probably 
aka,·s ,,·ill . h r pn(illcd lo the cpil het "f<i h ·cry. " although the rnluc of zinc produc
t ion. in tlw futm<• nrnv rxceed t hat of t he lead. 

TJ1 r rod~s of lhc · S locan di slricL consi,;t of 8rdinH nls, 1·01C'anic:;, and in tn1si1·e.-<. 
Thr o ldr't rocks form a srries of schisls. quartzit e . and cr,·sla ll inc li mrstonc form 
ing a b:rnd along the 11·rsL si de' of KooLcnay lake'. Th rsr arc 01·cri:1in by slate. 
li11wstonr, and chrrt. ~one of these rocks contains foss ils so fa r as is kno11·n, so 
their :t"f' is noL dcfiniLr il' esLdJlish ccl. Schofirld p laC'rs l hr m as Carbonil rrous or 
pre-CarlJon iferous. On t li rsc in turn rest flow a nd_ fragmenta l ~olcani c rocks w:th 
some inlrrc:daLPd scdimrnls and some hasic intrn:;11·c rocks. "l ou nger sL1ll is 1lw 
Slocan se ri es con:;isting of quartzite, argi lli te, shtLc, and limcsLonc. lL is t his :;cries 
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that contains Uw µ;realer number or Uw ore d eposits of this area. All Lhcsc roeks 
arr cuL h.v granite, granodioritc, and quarLz diorile, Lhc source or Lhc mineralizing 
:;o luli ons 11·hich produced Lhc d eposits . 

All the iormalions except the intrusi,·e rocks h1l\"c a general norLh lo north
we:;Lerl _,. trend and prevaili ng sou thweslerl y dip, compli cated , particu lar ly in those 
formations ,,·c:;t of the belt of ,·o lcan ic rocks, by strong 1·o lding in a northwcsLcrly
soulhea:;tcrly direction and by a remarkab le tendency fo r the slrnla Lo be paralle l 
wilh and clip away from Lhe inlrusi,·c granitic bodies, thereby inducing considerab le 
cro,;s-folding wi lh com;eq ue n t ba:;in - and clom c-,; ha pccl ·tructu rcs. 

);o conclu:;i,·r (•,·idcncc of an» important break or lirne inlcn·al was found in 
the scri c-; or formations that cxt('tHl west from l\:oolcnay bke to the lop of Lhc zone 
of ,·olcanic rocJ,, , but h rrc it seem~ that :<omc-a lthouf?:h probably not a ,·cry con
sidcrnb le-t imc n1a.v ha,·c e la p:;ed hdorc clcpo,ition of Lhc great series of rocks t lrn t 
extend from the re ,,.c,.t lo 1-ilocan hike and arc known as Lhc "S locan se ries ." Bearing 
on the age of ihi:; :<rric:; a great number of fossi l co ll cet ions were made from lime
stone bc(b which arc particul:1rly :tliundant in a zone :1bout 4 mi les wid e that lies 
\\'(':<t of the zonr or ,·olcanic rocks . A few co ll ectio ns wrrc al:;o made from the 
:-cdimcntatY formations ca:<t of Lhis ,-olcanic zone . Thc.-c collections ha,·c all been 
rcf rrrcd to the ::\Ic,ozoic era, a I t hough ,;u fficicn l work h:1s nol ycl been done on 
t hem to fix their :1gc more closely. Th e grnnitic rock:<, in('lucling those shown on Lhc 
map and :\ host of minor porph_nitic intrn,;i,·c,;, inlcr:;cct a ll mrmbcrs of the Slocan 
:;cries and arc proh:1hl_,. of la ter i\fr:;ozoic age . 

. . . . the rnincrnl deposits of t he area arc mo:;LI_,. 
loc:llcd in tlw :-il ol':lll 'l'ric•:<. This !'cri es c·ompri<es sed im cn ls ranging from lim estone 
Lo fine cong lome rate ,,·ith intPrmC'dialc li my, :trgi llaccou.-;, and 'andy lirck The>' 
r:1ngc from ma,;,;in•, hloek_,. rocks to other.-; ,,·hich arc notab ly fissi le and slaty. I 
h:1\·c sometime,; !ward the Sloran ,;i•rics rdrrrcd Lo as the "S locan sb1tcs"-:111 unfortu
nate tcrn 1, a-; nol on l>· i:; :1 l:trg:c proportion of Lhc se ries compo:;ccl of much more 
nl1t.':<i,·e t_,.Jlf''. hut 1lw ,; la t>· form:1tions o i the >'Cries a rp undoubtedly the poorest 
in minrra I dcpo'i t.-, and. ,,·it h r,1 rc exception,;, the most Lrenchcrous in ,,.h ich to 
fo ll o11· ,·ci n mattc•r. 

Th e ~loean :;cric,- . as rcprc-cnlrd in lhi::; area, mig:.hL he di ,·iclcd into four rough ly 
p:tr:t ll cl zone.- or ilf'lh charal'tcrizccl by an abundance of ecrtain rock t>·pe,;. \Yc,;L of 
the zonP of ,·oleani(' roc k-; thrn' i'. fitA of all, 11 br lL up to half a mile or more 
in width l'ompo:;cd nlmo:;l C'ntirl' I_,. of blnck fis,;ilc s lates. This hell is cxccption11 lly 
poor in mineral d('JlO:<il,;. Aclj oini tl!! iL lo the :;out lrn·est, a nd o\·cr ly ing it, is a zone 
wilh a t11:1xilll ttn1 width of about .J. mile,;. T hi> zotH' abo contain,; a Ltrgc propor tion 
of :; lat_,. rock::. hut i' ch:1r:1ctcrizcd h.1· :t grr:tl nulllber of lim c:<tonc beds '°'ll'yin g up 
to 200 fr0t or more' in Lhicknc:;:;. ::\1o,;l of t he fos:;il rollcdions were madr from t hc,;e 
limc!'tonc beds. The zone h,1,; comparali,·c l_,. few mineral d eposit-;, although a fe,,. 
important proprrfir.-; a rc locatrd in it. their ore dcpo:;its being ch:iractrri-;lica lly 
repi:lcrnwnts of limc8tonc a long series of p:ir:1llrl cro:;s fracturr .-; in the lim estone. 
Such ore df'po:;it:; or-cur al Lhe Cork-Pro1·incc . Lu ck:i· J im, and \\ .hi tC'\\·alcr D erp 
propcrtir,. Th r third zone ocrupiC'-i a wide strip through the centra l portion of t·hc 
Sloe:tn >'l'rir:; and inclitdr, the uppPrrno:<t horizons in that 'c ri c:;. It is abundanll>' 
mincralizrd and i.'< charnctcrir.crl part l_\' hy a great varirt>' of thini>' in tr rl)('clclrd rock 
t>'JlC'S inc luding ,;and>-, argi lia cC'ou:;, an d Jim_,. str:tta . bu t morr p:1rlicu larly b.v the 
grcal numbrr of a"oei:ttcd porph>'ritic inlrusi\·c;;. rno.'l of ,,·hich lrcnd ,,·ith the 
enclo;;inµ; fonnation, . Tlw:;c '"porph»ri c;o", :1' they a rc µ;encrall>' called, arc rcgarclcrl 
:is of (•xtn•rne import:rnc·c•. prolnb l_,. not so much from a gcnrt ir as from a st rt1 cturnl 
point of Yif'\\·. They ha,·c opcnrd channels for r i,oinµ; metalliferous solu tions ; ha,·e 
hol:;tcrcd up the f?;roun d much afirr the fa>h ion of reinforcement in concrete. nncl 
have therch)· preserved the lin es of fissuring; a nd have provi ded strong confining 
wa lls for the ore rl cpo>ih or furni>hecl f?:OOd hanging-w:1 ll,; for the minera l dcpo;;its 
to hank :1f?;aim;t. T hC':<f' minor intrt1'i,·cs :ire lw no mean' ronfinrd to this t hird zone 
in the Sloc·an >'rriC':;, but arc p:i r ticula rl.v ch :wartrri:;iic of it and ha,·c afforded greater 
a:;si .-;tan('f' lo the forma t ion of OrP d eposit ' here than r lsrwlw rc in the !"Cri c.<. Among 
t he more important propcrlic;; in this thi rd or "porphvr_,·" zone arc 1hc Pa.v nc . Surpri;;c. 
L ast C h:rnrC' . American B o>'· ::\'ohlc Fi,·c, Rcco, M c Alli:< tcr, an d Sih·cr G lance minC''. 
ThC' fonrth and hro:idcst zone u nderli es Lhe thi rd hut o\·crlies t he ;;rron d zonC', so 
the rorb rompo:<ing it abo outcrop c locwhrrc in t he arcci occupird h _,. t he S loc:rn 
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seri es, a,; bel\\"een t he second and third zones. They are also o\·crlain \1·ithin the 
li111i l:; of the fourth wne by rock:' id cnliea l \\·ith tho,;c of the thi rd or hi id1e:;t zone. 
The rock 111ember:; of lhc fourl h zone, howe1·cr, arc chiefly strong, nrn~:;i1·c h ·pe,;. 
including blocky aq.!illites, quartzitC' s, and fe ldspal hic ,:ancb tones, a ll of \\"hich ·ma\• 
be more or b:s li111y. So111 e of the larges t orc-,;hoots in th e di,; t ric t ha1·c bcC'n 
clisco\·NNI \\"ilhin lhi,; zone, inrl11ding t he ::ilandard, S locan-Star-Si ln'r,;mith, Ru t h
Hopc, Queen B e.'<5 . H c 11·itt, Van Roi , and Bo:;un 111in0:-:. 

In li1C' Slocan reµ;ion lhcrc i,; a great thi ckne . .;:; of fo lded and cro:;:;-fo lded secl im enl", 
inrndcd lo the rnut h b.\· a great body of ba t ho lithic in tru:.:in's. The norlhern contact 
of ih i:; batho lith apparenll .\· p lungC's al a low ang le beneath the rocks of the Slocan 
:;cries, and its pre,;ence al comparnti\·cly ,h,i! low depth;; beneath the area now occupied 
by this :-:cries j,; infe1TC'd fro111 Lhc occu1Tcncc of numcrou,;, probably :<:LlC' lli t ic, grnniLic 
stocks which erosion ha s C'xpo:'cd. Thi :-: µ;rc'.lt bath o lilh \\" :1s l·he source of t he ho t 
mineralizing so lution ;; whi ch, in rising towards t he surf.t ee a long fissurC' .'i o r other lin e',; 
or zone,; of weakne:-::<, d 0positc cl ll1C'ir rnluab!c meta ll iferous lan d . Since lhis period 
of metnllizalion. No:-:ion of a matter of :<0\·eral thousand fret of on' rl.ving rocks ha:; 
exposed lhc underlying intru;:i\·cs; has unco\·ercd a great number of t-hc ore clC'posih; 
and ha ;: . doubllc:<.':, s11·epl many others aw:iy. 

Min era lization is no l confined lo l he member;; of the Slocan serie:-:, but is b.\· 
a ll odd.-; of mo,:l imporlanc0 tl1C'rc. As might be 0xp0eted , t he granitic roc k..; , thr 
source of m eta ll iza tion, :tlso contain a number of \·aluablc dcpo., ih, but l11C'sC', as \\"e 
sha ll ,;e(' lat e r , :ire m o:-:l ly ,;ome\\'lia t difTrrC'nt from thosr in the ,;C'dinwn ta ry for rn
a lion:<. H 0\1·en'r. ro111 pa rn l i\·e i>· f0w ore dcposi I:; of con:<idcrnble :;izc ha \·e been 
found in fo rrnalions othe r than the Slocan 'rries a nd t11C' µ;ranitic inl rusi\'C'-"· Xolhing, 
for C'xamp lC'. of particu lar account has >·et, been found in the great zone or belt of 
melamorphic rock.< thal bonlC'r;: t he \\"l' .'< I :-:hare of ]\'ootcnay i:tkC'. Farther sou th, 
ho\\"eH' l', in t he r\in , wort h mining cam p, ~ome imporlunl :;iker-l ead d eposits ha\·c 
bC'0n di,;co\-rrC'd in t 11C'sC' rock..;, although, a .; pre\·iou:<l.1· mention0d , th 0y carry com
parat i\·C'i>· low si h ·er \·alue:;. 

In l•hC' o\·eri>·ing be lt of sediment:-:, composed largC' ly of s laly rock~, nothing in 
the line of mineral dC'posit:; ha~ >·C't been foun d. The adjoining bell of \·olcanic 
roc k.-:, howe\·rr. is more important a,; a source of mincr:1l wealth. It \1· ,1s in lhi; belt 
that .Jim BrC'nnan in 1891 found ri rh si ln'r-lc:1d ore on hi.-; I bex propcrl.\·, localC': l 
jusl to the north of the area at t he hm dqu :irters of L.v lc creek. Other properties that 
WC'l'C sla kN l in lhe 0:1rly yC'ar,, :tnd ha1·c s in ce produced some exce ll e n t si h· er-l ca cl 
ore, includr llw Bea\·cr and Eureka group.-; . Anothrr intere:<linµ; fe :1turC' of this b e lt 
i,; llw \·:1rid,· of orc minerab that ha\·c bC'0n found in it. Pb1cer µ;old is reporlcd 
fro m T cn m ilC' creek an d other tribu ta ri C'-" of l\'a:-:l o crcC'k, and qua r tz \·eins hea\·i l>· 
py rit izC'd and ca rrying good Yalurs in go ld ha\·c been disco1·ered lhcrr . I mportant 
bodies of 111ang:111e:<e orC' ca rr.\·ing bo1h the 11rim:1r.v si lic:1te of 111:1n_g:111e:-:c. rhodonit0, 
a nd t lw secondar.\· oxi dc, pyroJu,ite, lrnn' IJ0C' n \\" Orkecl 11C'ar Zwick.\·, and shipn1C'nl:i 
of the oxid 0 \\"Crc madr during the war per iod. At tlw headwater-'< of E ane crrrk , 
again, a nd in lhe same belt of rocks, is the Alps Al lurn,; property, from \1·hich so m 0 
shipnwn h of a nti111 on.\· orC' (st ibnil c) ha\·e been made'. 

Tlw geolog.v of lhi ;; \·o lcanic !w it is C'xtrem c i>· inlcr0:<ling. The bC' ll has beC'n 
rnriou:-:h· ca !IC'cl the " l\·a,Jo Yolcanic·," hecau,;c of t lw abundance of Yolcanic rocks 
in it; tlie '· Easl o :-:chi:<h" hN·au:<e of t lw marked :o;c hi :;tosC' character of \\"ide por tions 
of it; and a li'o t he "C:rccn:<lone bell" lwcau::ic of ii,; prcdomi nanll>· grccni:-:h colour. 
As a nw llN of fad. n one o f tl1C'SC' term,; i' C'ntire ly corrC'ct, as Lhc bC'll i' a comp!C'x 
in origin. s trnctmc, and eo lou r of ih con;:titucnt rnck'<. Its most abundant member,; 
arc :1pparcnll)· \·o lca nic , bu t thc:<c arc inlC'1T:1lated wi t h a minor prnportion of. sNli
mcn!ar.v b0ds a nd t l1C' \\"h o le is inrnd N I :111cl parll>· dige,;t cd b.\· a larp:c proportion of 
ra t lw r ba:;ic granitic rock:-:. In spit e of l·hc wid0.-:prc:1d C'\·i dcnce of n1inC'ralization , no 
large orC' dC'posih ha1·c .\·C't been found in th i,; belt. Thi,; ma.\· b e parll.\· due to the 
ext ren1C' i>· rngged topogrnph>' an d comparali\·c inacc0:<>ibilit>· of lhe be lt. b u t it ,;('(' ms 
a lso the l'C'-'<ult of a rnllwr ,;poradic distribution of the Y:tiu:1b lc mineral,;. due to th e 
inabi lity of fracttll'C'S or fi:':<mrs-offeri11g access to min 0rn lizing so luti on.-:-to pNsist 
throuµ:li I !1C' co mpa rali1·C'!y stru cllll'C' IC'ss ma,;,; for a ny con;,iclcrab le di :<t:rn ce eithC'r 
lalcra llv or in dept h. 

Tho mineral clepo.-;il.-; of lhc arr:i. ma>· be chssifiNl in different wa.\·,;. According 
to tlwi r mineral com po,; ilion t he>· fa ll com·cnient ly inlo t\1·0 grnup.-:, kn o\1·11 as ' 'll'C't" 
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1tnd "dr~r" 0 1'c'. The dry ores include t ho'e dcpo,;il s in which the Yein m:tLtcr is 
compo.-ed largely of quartz and inc ludes only a minor prnportion of lead and zinc 
m in era I. Such depo.-;i t;; common ly ha 1·c :rn im porlan t contrn L of hi"h-"rnde si ll·cr 
minC'r:ds and are worked primari l.1· for lhis .-i h ·cr. The,· arc n1o;;t il- lo~a t~d eit he r in 
the intn1,;i1·e gr:rnitic rnck or, if in other formation,;. adjacC'nt to the µ:ranit e contact. 
T:vp1cal cir~· ore's occur in the l\IcAIIi,lcr, Hih·cr G lance, :\Ioli\- Hugh e,;, Flint, and 
M ountain Con prnpcrLie;;. · 

The "11·cL" ores arc t he p redom in ating t~·pc in • ' locan district . In t hese t he 1·cin 
[~lling, except for includ ed fragments of the 1rnl l-rock, is l argl'l~· Imel or zinc minC'rals. 
!he accompanymg ganguc forms a much sma ller prnporl1on of the 1·e m maLter than 
m th0 case of the dry ore's. a nd it is commonly spathic irnn (s idNitc). 

In some of the weL-orc properties, calcite is lhc chief ganguc minPral, and in 
m;Lny of lhe more important ore dPposils n1rying prnportion' of a ll th ree µ:;rnµ:u c 
mincra l,-quar tz, ~iderilc, and calcite-ma~· be found. their proporl ion,; apparently 
ilC'aring so m e rclalion Lo depth and per iod of mineralization . 

.:\o hard and fa,t lin e ean be drawn br•Lwel'n these wcL a nd d1T ore;; . and no 
propert.1· nece"a ril.1· prncluccs al l weL or a ll dry ore. There appc:11:s to b strnng 
c l'·idencc of a zonal arrnnµ: e mcnt bclwec n the two t.1·pes, both in dc1·elopm enls at 
depth and hter:tll.1·. 11·ilh rl'spC'cL lo the main batholilhic contaek In other words, 
11,., thr ores approacl1 lhr source or minrrnlization lhey LPnd lo change in type from 
typical wet ores to other,; more charnctC'ri><li c of lhe dry-ore typl', this change bear
ing rrlation Lo lhC' tempNalure at wh ich the ore mi1wra ls 11·erc dC'positcd frnm 
solu Lion . T his implies thaL lhc mi neral dC'po><its of the dry-ore properties represent 
the mob or wrt ore's which once C'xisLed :it hi1,dw r poin ts in the 1·cin but which 
proeC's.-.;es of erosion h ;11·c swept awa.1-. 

This consideration nalurall.v leads to speculation as lo what may be expected as 
dc1·elopmcnt prncc'ecb from the sur face downward. and as Lo what arc the po,::;ibili
ties for den' lopment aL dept h in the di sLri cL, with specia l rcfrrence. of cours0, to 
Sloean mining; :u·c;t. Such spC'cu la tions i111·o h ·c considcration of a nu111br r of facts. 
ronditions, and infcrenees which a study of min ing acli1· ities in the area ha1·c up 
to dale IJrnuµ:hL Lo liµ:h t . A number of questions prl'scnt l hc msch·es. lo which answers 
ba"'d on obscrn1tion and experience in mining condi tions in the :::iloc:tn mav be 
app lied. -

In thr first p lace, what proce,,<c·s lrn1·c parLi cipalcd in lhe form<Llion of the 
mine ral dl'posih" Therl' 11·C'rc two prncesscs, t lw fi lling of fosmes or zones of fra c
ture rrncl lhe replacem en t of lhc adjo inin g wall-rock, this rep lacement being most 
im portant in limc:;tonr bC'ds or olher notably Jim~· slrata . In lh c second phtc·P, 
ha1·c the'C' 1·cins any prnnou nced or general Lrend or do tlw.1· rnn in an.1· direction , 
:rnd, if so, whaL is lhe relati1·c importance of lhese dirl'ct ions? Expl'riencc has 
iiho1n1 that thC' vrins 'lrikr in nil clircclionii. bu L thaL lh C'1· l1a1·e 11 dominaLmµ: 
northeasL-SOllt hwC'sl s trike and Ro ul lwastl'rly dip. Of llw lhirLy-;o;ix prop0rLies in 
tlw arl'a 11·hich, in Uw pas L, ha1·e sh ippC'd on' r 1,000 ton,; of ore C'<tch, the product i1·e 
1·eins on nine strike a lmo;;t e:rncth' northeasL-southwrst. On l11·c h ·e others l hc a1·er
ag;e slrikr i> within 10 ckgrccs o( this dirrction, and of th0 remai ning l11·e h ·c only 
t hree ha1·c dp1·elopcd important 1·C'ins leading inlo the opposite quadrants. These' 
l hrrc cxrC'plions and Lwo other p roperties a rc also the on ly prnperLies of l hr Lhirly 
six on 1d1ich the 1·cins dip o tlw r than soutlwa><ll'ri>·. It appears that, olhrr factors 
!)(' inµ: aL a ll rq ual . :t 1·C' in sLr iking nortlwasterly and dipping soul heast has, at the 
Olllsct of it s de1·c lopnwnl. a much l)('Llcr chance of becorninµ: :l pa»ing prnposil ion 
t han an C'quallv µ:oocl looking 1·C' in s lrikin~ or dipping in a contrar.1· direction. This 
condi: ion is c;;pab lc of 0xp lanation of both reµ:ional and lof':t l s ignificance'. In t he 
fo·s t placr t lw dominan t north ea;;terl.1·-,011lhwc,l l' rly trend of thr fi"mes j, :i l'o 
that of :i. rnast0r s~·st0m of joint ing charactcri,tic noL on l~, o f the Slocan di strict 
but of t h C' enti re pro1·incc of Bri tish Co lumbi a rrnd, do11btlC'''· of much grl':Ller 
arC'as. Fndcr trn,ion , it is reasonablr lo suppose thaL fi'5urcs would dC'l"C'lop more 
readi l.1· a long tlw Ji1ws of such .io inL frneL ures than across Lh C' lll. Again, lhesc north
easLcri.1·-trC'n di ng , ·0ins fo ll ow fissmC'S in the tni0 SC'nse of l hc word in thaL thry 
cuL sha rp!>' across the fo rmations and appear to afford slra ightN a nd more perrnanrn t 
channC'b fo ,. o re dcpo,iLion I han l110sc which a rC' more nearly parallel to the bedding 
planes. For iL is rr long lhesc planes that t he more p rono11need s hearing has ocrur,.ecl 
and whrrr fi~s1ire::<, in consequC'ncc, would he more ea><i ly clC'sLro.vrd. Th e importance 
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of the nortlwasterly strike and soulh casterly dip of lhc fi ssm cs may a lso b e pa1t ly 
explai ned on the assum ption that, as thi s trend i.s Ycry nearly p arall el Lo t he mam 
balholilhic cont act. and as the sou thcasterly d ip is tO\rnrd i t, t he planes of fissu rmg 
in this direction afforded a readier egress fo r minera li zing soluti ons from the balho
li t hi c gran itic source than t hose t hat strike or di p in a contrar:v direction. 

H o\\' fa r ha \·c t h<' fissures in the S locan bee n traced ? ConLmuously, under
ground. in some cases for a mil e or more and,. on th e surface, over several mi les . 
1-e rLi caJI.\' , se\·C'rnl properties ha \·c de \·C' lopcd the n· \'ClllS O\'er a thousand feet bc lo\\' 
the outcrop, \\·hilc on the mountain s lopes the stronp;<' r .fi ssm cs. or zones of shear
ing ha1·e IJC'cn trnr<'d. wilh cons idcr:tble confid C'nce m t hen· con t rnu1ty, o\·c r a range 
of sC'vera l t ho11sa nd feet. 

And how do t he ore dC'posits occm in tl1<'sc fosmf's" I t might be supposed that 
the OJ'<' mi11C'rnb \\' ere distri buLcd lll orc or less e\·enl .\· a long the Yeins, but such is 
far fro lll being t he C'l1'<'. Th e ore deposits of lhr f:i locn n are typicall.v concentrated 
in shoal, , lrns(''" or pockrts. di s1w r:>f'd aL i1'J'('gula r int errnls a long t he YC'in wilh 
rnud1 barren \·C'in rna!LN lwL11·c l' n. Co mm only a propcrL.v ach1c\·es a rC'puLal1on 
on the proCC'f'ds from one bi11: or<'-shooL, and a lthoup;h snrn ll cr ore-shoals may he 
fo11 nd (· Jo,c to this. tl1C'i r aµ:µ:rf'g::1Le produ ction is u s u a l]~- much small er . On l.v l11 

C'xceptionn l c·asC's, an d that aftC'r prospC'cting a long int c1Tal of mo1'e or leRs ba rrr n 
1·ein matter. has a second bona nza ore-shoo t bf'en disl'O\·cr<'d on Lhc same fissme. 

lt has l;een common e:q)(' ri<'ncc in the Slocan to fi nd the ri ch C'sL conccntrn.t ion of 
lead ore towards t he top or a long the hanging-1rn ll of ore-shoots, with the percentage 
of zin c ore in crf'as inµ: aL df'pLh. Sti ll far th er doll'n spathi c ganguc ma.\· increase aL 
the c'xpcn~f' o i t he zin c. and fina lly t he proportion of qua rt z increases to the excl usion 
of most of t hf' ot hf'r minl'ra ls . and the \'C' in mnllcr, as before' ment ioned , gradun ll>' 
nssumC's the C'harncLC'r of a '' dr.1· " ore' . 

This C'ondition , \\'hi ch rcprC'sc nh t he' nor111al sequence o f or(' deposition, is bC'sL 
excmp lifi <'d in those fi~sm<' -l 'C' in deposits in \\'hi ch there is e\· idencC' of only one 
period of ore dC'posi Lion , and is ch arac l cr ist ic of the smrr ller 1·ein dC'pos i ls in t he 
ar<'>L In nlrnosL a ll of Llw lar!!C'r 1·l' ins there is, on the other hand, di ;;t in ct C\· idcnce 
of strong bn:>cri nti on of the Yc in matLC'r and indi caLions of a S<'Cond or c \·cn further 
incmsions of m inera l matLC' r in to thi s brecciated m aterial. As a conseq uence, there 
may resu lt a suec·essi1·e o\·erlap of ore minerals in whi ch , for cxalll p le, quartz of 
the fast peri od o f deposit ion ma,\' be as,;ociatcd \1·ilh lead ore of t he sC'con d. So. 
whi le i t may b<' laid do1rn as somct hin11: of a rul e that in the sma ll er, more massi 1·c 
1-cin ckposits a second shoot o f lend ore is not like ly Lo be found bcloll' llw first, 
Lhi s rule docs no t app lv in the en;;<' of t he \\'id <' r , morn brecciated Ycins . 

The dC'epcr dc1·elopnwnts in the Slocan, extending to a t housand or more feC' L 
bC'low the outcrop, ha1·c. on a numb C' r of propcrLies, sho\\'n 11:ood lead a nd zinc 
ore, 1\·h ile fi~s ures or fissured zo ne's ha1·e been traced on t he smface o \·cr a Yc rLirn l 
range of se\·c rnl t housand fC'cl. Equ a lly good ore-shoots h aYe bC'cn fo und on the 
1011-C'r as \\' f' ll ns the higher s lopes of the hills . and as onl.\· Lhe su rface h as, co mparn
ti\·c ]y speaki ng, ,\' <'L ilC'C' n prospC'clcd , the poss ibili t ies nL dept h a rc st ill rc lal i\·ely 
large'. 

The sLrn ctu re and composition of the \\'all-rock h arn h ad much lo do \\'ith the 
size of the ore-shoots and the ir continuity, both latera lly and in depth. Attention has 
a lrC'ad.\· been callC'd to the' import ance o f lim estone beds, or other notabl .\· li111,\' sLrata, 
in t he matter of rep lacement h,I' min era li zing so lu t ions . GenC'rally speak in 11:, too, 
the fi'Surcs a re IJC'sL dc\·c lopf'd in thf' more blocky ground. ll'hich is th e more ab!C' 
Lo prC'Sf' l'\'C the' line's of fractmcs. an d presents firm reta ining \\'all s \\'iLhin which ore 
minC'ra ls 111ay be concf'nt rnt f'd. H a rc ly docs a fissm<' pcr., isL far into a bC' IL of s laty 
rocks \\'ithouL se ri ous disruption . 

Anot h er extreme ly impor ta nt considcraLion , an d one dirC'cL ly re lated lo this 
tendency of t he ore deposits Lo ftl\'O ur cerLa in charac'Lcr of ground and to he 
ncgl.igibl.1· represented in ad join ing ground of a no tl1C' r character, mu't be taken in 
~on,1un ct10n 11·.ith th e kn o11·n prC$Pncc of a n. abundance of parnllc l or nearly parall e l 
fracLurC's or fissmes thro11 µ:ho11t the mctalli zC'd S<'<'liorn< . This association of bo th 
fa\·o urabl c ground and the presence of para ll C' I fissm<'s rnnn ing across it suf!;gf'st 
the occu1TC'ncc of ore zones or potenti a l ore zones. or bells striking more or less 
at r1!!,ht a ngl e . .;; to t he cour,;c of t he' \'f'ins, a nd, therefore', prcscnLing possibilit iC's 
for future dc1·C'lop 111 cnt wh<' rc1·cr s11C'h 1·cins eras,; LhC'rn. Bea ring on t he poss ihilitic,; 
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of ,l!ch a rela t ion between fi ,;5u res and polential ore zones, the occmrence of 11"hich 
seems \\·e ll demonsLraled on Cf' r lain propert iC's, and g;roups of properties, it seem s 
lo me arh·i'C1hl c Lhat properly holders should pa_v parLicl! la r aLtenLion to Lb e char
acte r of thC' grollnd close lo t heir ma in ore-shoots, an d , instead, of spending so much 
lime and money in trying; lo pick llJ> or fo ll ow their ,-ein \1·herc it passes inLo 
llnf:ll"om ah le cou ntry , shol! ld first sf'a rch cliliu:PnLly fo r othe r 1·f'ins para lle l or nearly 
p:ira ll el lo thei r main n~ in and prnsprct Lh r m al poinLs 11·here they pass Lhrough 
ground similar lo thaL in \1·hic h l hf'ir main ore-shoot occms. 

lL is cli.-;courag;ing for an operntor, afLer rra liz ing a fai r profiL from the proceeds 
of one ore-sl10ot. Lo lose it a ll in :111 cnde:wom to find another, and yet this is 11 

cond it ion lo ll"hich the operator in the ::i locan is r·o11';tanf ly liab le . One of t he 
g;realest, if noL the g;realesL. of t he handi caps und r r 11·hich t his a rea and the district 
in f!:t' ncra l lahoms is lhr appalling; a mou nt of dead \\"Ork t lrnL has been done and 
is bf'ing; done in comparison ll"i t h Lhe rr lati\·f' ly sma ll amount of pay ground that h as 
been disco1·r·rrd . \\"ere it not that fhr g;radr or t he ores in the 8 1ocan mining a rra 
is exceptiona lly high few of t he properties could, for Lhis reason , have paid their way. 

The :1rra, loo, is handi ca pped by a comp:trali ,·e l:tck of resen·es. Only on 
exccplion:1 l properties an d at ext<'plional Jlf' ri ods in the ir cle,·clopmcnt h :11·e operators 
hren ah lr lo .. sre" a hcad for an.1· considernblr peri od of time . D c1·c lopment is 
m re l>· kepi f:t r ahead of p rod11 cf ion. Properties arr, consrqurnll.1·, pm chased on 
option and on the strengt h of i hrir past record rather than on the tonnage of 
ore in ,; iu;h f, 

Jn !hi,; arr>:1 . ap;a in, lh<' smf:1cr ha,; hren rnlher carefully prospccLed and mo:.;t 
of thr outcropping; ore-bodies ll"Orkl'd out. so that de1·clopm entti of t he future must 
he de1·rlopnwnls at dept h 11·it h a ll its attendan t chances and spccu lali1·e r lemenLs, 
Such dr1·r lopmonL rr qui1n; holdno,;,; :tl lo>·cd 1\· ith a ~lrong; measure of cau l ion. It 
rc'quire;; capita l. lt requ irrs a kn01dedg;e of p;colop; ic:tl condi tions as applied Lo the 
parlicul:1r ore-bodi es, a nd it roquirc,; an inlf' lli gont and dficirnL management." 
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( 36) Lardeau ancl Trout Lake Mining D ivisions 

D eposits similar to those mined in Slocan region occur in Larclcau and 
T rout Lake mining clivi ,.;i ons. D evelopment \rork has been ca rried out on 
a large num ber of propc 1tic~ in t he pa;;:t .and recent ly rcnC\YCd interest has 
been taken in the region and a num ber of propcrtic,.; dcYclopcd . T he ores 
arc of ~iln r-lcacl and zinc cn rr>·ing a :.:mall gold ,·alue, and golcl -bcaring 
qua r tz carry ing a very small quantity of rnlphidcs. The deposits arc 
related to int ru siHs of :.\ lcsozoic or post-:.\Iesozoic age. They \Yere formed 
in fissure ycim, cross fractures, :otocklrnrks, chimneys, and through the 
replacement of limestones cut by fi~su res along \Yhich the ore-bearing solu
tions traYcllcd. 

P rope rties on \rhich 11·ork has been carried out in recent years include 
the Paymaster, J\I ultiplcx, T eddy Glacier, Lead Sta r, Eclipse, etc., in 
Lardcau min ing cli vi:.:io n, and Zinc Fissure, Crom11·cll, ::\ Iohican, Surprise, 
l\Iolly l\Iac, Abbot, :.\Iagnct, and ot hers in Trout L ake mining division. 

( 37 ) Nelson Mining Division 

In Nelson mini ng division arc a large number of properties carrying 
lead and zinc mincrab, and during recent year' there ha:.: been comiclcrablc 
artiYity in dc,·c loping properties in a number of cli:.:trict,.; includ ing Y mir. 
:-;hcep Creek . Pcnd cl'Orcillc, and other camp, . In Y rnir di,trict the 
dcpo:'it:.: arc ch icfi>· Ye in::: carrying auri ferou;:; pyrite, and ;;phalerite and 
galcn:t. Tn the :-\h ccp Creek camp and th e region to the south of Salrno, 
t he clepo~ i ts arc of tlrn type, , gold-bearing ciuartz nins and zinc-lead 
replacement dcpo;;its in limestone. D eposits of the latte r type occm al;:o 
in the P cncl d'Orcillc ~cct i on . 

Y ankee Girl 

R eferences 

Dry.-dalC' . C.\\ . . : Geol. S111T .. Canada. :\1cm . 94. p. 112. 
O'Grady . B. T.: Ann . Hcpl,., Minislrr of i\ I inc", B.C.: 1926, p. 275; 1927. p . 297. 

The Y ankee Girl i~ situated about 2 miles bY road from Y mir on the 
en:.:tcrn ,.;idc of ::-ialmo R inr vallc\· . Tlic clcvatitm of the 101,·cr tunnel i:.: 
a little o\"Cr 1 ,200 feet nbo1·c the 1·nihray at Ymir . Th e propcrt>· i:; prim 
:trily a gold producer and 11·a:.: reopened in 192G nftc r ha1·ing been idle ~ i nc c 
1920. 

T he rocb on the property comist of P encl cl 'Orcillc "chi~t" o[ Palreo 
zoic (po"t-Carn brian) age , cut by granitic tongue~ fro m the J\cl"on batho
lith. Cutting diagonal!>· acros~ the strike of the :.:chi:.:t:.: there i,.; a zone 
of fracturing, forming nin ~1·:.:tcms rather than ~implc Ycins. The ore i:.: 
founcl in the Yariou;.; fractmc' and in some case" bct11·ccn them. T he gcn
cr:tl :.:trike of the nin~ i:.: northcast ·b>· cast 1Yith steep nortlrn·c"tcrly clip,. 
T he ore-boclic;.; arc locnlizccl at or near acutc-anglccl intcr:.:cctions of the 
fis5urc Ycin;; \1·ith the granitic tongues, the rake of the ore-shoots bei ng 
apparently nearh· Ycrtical. The ore consist:' of au ri fcrous P>Titc. accom
pnnied by galena and zinc blencle in a ganguc of ciuartz and altered \rnll 
rock . 
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The Y ankee Gil'! fi:::~ul'e, on 1rhieh most of the 1rnl'k hns been done, 
include~ a hanging-,rnll nin nncl a foot-\\'nll win 1rhich nl'e up to 20 feet 
apart but ''"hieh sometimes come together loc:-illy, forming 1Yicle ore-bodies. 
A small amount of 'York !in~ been clone on spur veins t lrnt branch off from 
the Yankee Cir! nin and on the LnkeYi e1Y vein 11·hieh cuts the Yankee 
Girl nin at an acute angle. 01·er 2~ mile' of underground \\·orkings han 
beC'n opened up. There nre three main Ol'e-shoot;:: kno1rn respectiYely a" 
the Hob~on, i\fr D011·ell, and Y ukon. The bulk of the total production of 
the mine. nmounting to 71,126 ton" up to 1927, ha~ gone to smelter~ D" 

silnr-leacl ore, but since late in 1926 most of the tonnage has been ~hipped 
to the flo tat ion mill at Trail. The average gro;::s Yalue of nil shipped to the 
encl of 1927 i;; c"timatecl at behreen $15 and $18 a ton. 

Recent \\·ork has clenlopecl 125.000 tons of ore and 500 .000 tom of 
probnble ore. 

Goodcn011oh 

Referencrs 

Dr,,·,;dalc, C. \\"" C: ro l. Sun·., Canada, i\frm . 94. p. 95. 
O'Grad,,·, B. T.: Ann. R ep(., l\ J ini . .;ler of l\ I ine,;, B.C., 1927, p. 301. 

The Goodenough property is ~itunll'<l on thl' norll111·e,tern side of 
Ym ir creek about 41 miles from Ymir. The property \\':F ~t::tked in 1898. 

O'G rncl,1· "late-: 
"The ore consi,;(-; of :tmifrrous JJ.ni te a<·r·omp:rniPd b~· zinc hlrndr :rnd galrn :1 in 

a high!.'· ~iliecou,; g:rnµ:ue. the princip:ll rnlucs bcinµ: in gold. Th e forrn:ttion i-< com
posl'd of Pend d 'O rri ll<' ~('hi.-<toi intrndcd by p;r:rnitic tonµ:ur .-< from the X clwn hatho
lilh. Cuttinp; di:ip;ona ll.1· ;1r·ro"' lhf' counlry-rnl'k,; , thr fi,,urc-1·c-ins ,;l rikl' norlhr:i,;L
crl.v, with ,;tl'C'Jl dip,; lo tlll' north11·f',-;t. Th r origina l "ha llow ,;mfarc 11·orkinµ: .-; indi
calcd t\\'o rli :<tinrl ,·cin..-. about !)O fret apart, 11·hil'h com·ergrd lo\\'ards till' ;;outlrn·c,;f. 

In thr undrrg:round "·orking:'. holl' c1·r1'. thC'l'c ;ippr:ll'-< to be fl 'hear-zonr 30 to 
'10 feet "·idc. in ll'hil'h nurnrrm1;; cro;;s-,·cin,; hrnnl'h oul al inlcrrnb from the lll'o 
m:1in quartz-fi llPd fracture.-; ll'hil'i1 :irf' -;itunLcd on thr h:tm!.ing and foot-ll'all ;.;i dr,; of 
thr shear-zon e. C:r:rnitc i,- in c,· id cnl'c :ii numrrou;; poinh in tlw 111·0 tunne l,; and the 
lwlt Pr-g:r:1rlc orr-.-hooLs arc app:1rc'nth- localizPd at or nr:ll' the µ:r:rnitic intrr,;rl'lions. 
Faulting: in thr pl:111r of the \'l'in has takrn piarr on morf' lh:111 onr occa.-ion a,; r,·i 
drncrd h.'· \'ariou" frnl'tu rc"' :rn d µ:ouµ:r zonr..-. of'f-;r((inp; of d,,·krs, -;Jil'krn,idr,;. and the 
rlong:atcd. lrnl il'ular ;drnpc of (hp orr-~hoo t'. 

At lr:1;<( fom orP-,hool,;, from 40 to 100 frrt long:. arr indil' :ilrd in thr under
ground "·orkinµ:,; :tnd :rnotlwr shoot ma:-· po.-<..-ibl.'· bf' drn' loprd " ·hen lhr "·orkinp;;; 
rf':ll'h t lw <'XJWl'tPd down11·:irrl rontinualion of orr ;;aid to lw <'XJlO"r rl in one of tlw 
two >haf t,; on thr ,urfacC' ll'hil'h ar<' r:11·cd and inal'ef'_,, ihlr ..... . 

Thr IPn liru lar orr-horlir..-. ll'hieh ,.a\',\' in \\'idth from :1 fc,11· inl'hrs lo i fC'd, :1r<' 
in(prscct r d Ji,· numerous faults. c;rnrrn lh- ea11,; inc; small of'f;.;<'h. :'d o1·<'mcnl on the 
ra,;( of the r:;ulh h:l.' bcrn to I hr norllrn::ml. La rnproph>Tr d»kr' interrnpl the con 
tinuit.'· of thr minera lization in place;;, but thr ir influcnrr i,: onl.1· loca l and the Ycin;; 
arc not matC'rialh- affrctcrl . Tlw on l~· apprrcialilc thro11· i..; cau-rd b.,. a fau lt which 
h:1s rli..-plncrrl tl](' 11'('."<(ern part of tlw ,·rin..- in thr tunnrJ;; , 

De,·elopnwn( 11·ork consi."h of ,;11rfarr cuh, l\\'O shaft,, and thrr,• lurnwk 
rp to the rnd of l 92i ,;hipmrnh amo11ni f' d lo 1.306 dr.'· tom;, "·hich netted 

823.4 13.68 aftrr p:1.,·ing: frcip;ht :rnd (l'C';\tmcnt. Th e lot:i l nwhl conlrnt of Lhi;; or8 
11·a-; :1" fol lo11·s: µ:old. !)23 01mccs; sih·r1'. 6 .. 523 ounce.': ]rad . SG.500; zinc. 8.915." 



350 

Hunter V 

R eference 
O 'Grady, B. T.: Ann. R ept., Minister of Mines, B.C., 1£27, p. 303. 

The Hun ter V, O\rncd by the Consolidated J\ I ining and Smelting Com
Tiany, is in Ymir district, on the diYide bet\YCcn P orcupine and Hidden 
creeb, at an c!c,·ation of 5,700 feet, and is rea ched by means of a s1,·it ch
back t rail from the Porcupine wagon-road. 

The cl c po~it~ con ~ist of rcplarcrncuts of limeston e in which the fine
graincd rnlphidc;; , galena, splwlerite, and pyrite, carrying values in sih-cr 
and a little gold, occm c!i~;:cm in ntcd in a carbona te ganguc. Occa;:iona l 
nati,·c c:ih·cr i~ found in sma ll flnk rs . T he limestone , \rhich i ~ limited on 
th e ca ' t and 1rc't bY belt' of ::\el ::oon grnnitc, bel ong~ to th e P cncl d'Oreillc 
group and Jin, a general north t rrncl. The dcpoc:itc:, 1rhich a rc 1011· grade 
a nd fluctuntc con,i drrnbly in ,·aluc , arc ch iefly Yaluablc for fluxing pm
poscc: . 

Porcupine 

R ef crrnccs 

O'Grad>· , D. T.: Ann. R epLs., Mi ni>ter of Min e-<, U.C . : 1925, p . 2,19; 1926, p. 276. 

Th e P orcupin e i~ in Ymir district, on the southern side of Porcupine 
creek, nbout l ~ miles by road from the railroacl . It is the oldest claim 
in the immedia te di stric t, having b een staked in 1895. \\ ' ork 11·ns carried 
out on it during 1925 and 1926. 

O'Grady reports : 
"Th e are:1 con•red by the claims i' 11nde rl ain by l'OC'ks of th e PPnd d'OrC'il le 

gro11p, which ha\'f' h eC' n intr11ded b>• granitic tongues of the ]\('\son batho lith. Th e 
ore depositi on occ11rs in the zon e of ron!:tl't lwtwrf' n t he igneous rrn d srclim entary 
rncks. Se1·ernl open -r11ts h :1 1·c exposed promising showings, b11t not enoug h 11·ork has 
been done lo estab\i,-h thei r re lation to OllC' another or to throw much ligh t on l he 
cont inui t.v of the ore in an» one dirPclion . Th e geology i,; drc ided ly co mp lex. 

Th e ore i:: a mi xLure of gal ena, zinc blende, and P>Tite in a siliceous gangue. 
SarnplPs from a few sacks of sor'.C'd ore la kl' n from the open-cut s gave the following 
a1·erage 1·alues : go ld , 0·09 ounce; si h'er, 14·4 ounces lo l he ton ; lea d , 13 ·9 per cent; 
zinc, 2 ·4 per cent." 

Dev•e y 

References 
O'Grady, l3.T.: Ann. R epts ., Mini,;le r of Min es, B.C.: 1926, p. 276; 1927, p. 303. 

The D e1rey property , consi,.:ting of four clnims, is situated on the 
northern side of Porcupine creek about a mile from the Great Northern 
railway. The property is 01rncd by the Chloride l\1ining and :.\Ii lling Com
pany, of W averley, \ Vashi ngton. 

Th e rocks on the property a rc metamorphosed sediment;: of the Pcncl 
d 'Orcill c group near the contact \rith the Nelson granite, 11·hich lies a short 
distance to the cast. The ore, \l'hich consists of clisscminatecl rnlphiclcs of 
iron , lead, and zinc \l'ith occasional copper sulphides, occurs in a silicified 
band of altered limestone. Jn the workings the "·idth of the mineralization 
is from 3 to 4 feet. 
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Howard 

R ef err,nces 

O'C:rndy , B. T. ; Ann. R rpts ., Mini ster of Mines, B.C.: 1926, p. 276; 1927. p . 303. 

The Hu1rnrd group is situa ted on the easte rn slope of the south fork 
of Porcupine creek at a di stance of G miles b,- road from t he Great Northern 
railm1y at Porcupine ~icling. Th e elevatio1; of the 10\rer tunnel and mine 
cabins is 5,383 feet, or about 3,000 feet :iboYe tlie rail11·:iy. The property 
1rns former!:- knO\rn a~ the Union Jack group , and 1rns 11·orked in 1902. 

The rock,; of the region roi ;,: i~t of ,.:cJ1isb, quartziteo-:, and argillites, 
intruded by tongue~ ancl stocks of the ::\elson grnnite batholith. 

On the Prince Charlie C"lnim the old \1·orking;; werr on tlrn 11·cl!-clefined 
quartz Yein s in grnnite, the rninernlizntion consisting largely of pyri te 
carrying gold Yalues. On the H01rnrcl cla im to the southeast, 1rnrk 1rns also 
caniecl out, in the form of trenche3 , open-cut;o; , a shaft, and l\1·0 t unnels , on 
hrn paral lel Yein~. about 30 feet apart, st riking northeasterly. In 1927 
1rn rk con~i;:ling of crn~~cutting in the old upper and lower tunnels opened 
up rep lacemen t ore in quartzite running at ri ght ang les to t he fosure Yeins. 
The ore con~isb of pyrite, p:·rrhoti te. galena, and zinc bl ende wi th occa
~ iona l chalcopyrite. 

Alice 

Hefercnces 

Robcr t,-on, \\°.F.: A11n. R cpt., ::\Iini,- tf'I' of i\Iin c,;, B.C., 1904, p. 133. 
Lanµ:lr·.'-. A. C:. · Ann . R rpt .. Yiini .-;lr•!· of ::\I incs, B.C., 1925, p . 249. 

Langl ey reports : 
" Thi ,; µ:ro11p. eon,; i;<l ing of thrrr ci:lirn >. thr Alice . A lice Frnc t ion. a nd lVIorning 

Star. i:; silu:t lod on th e Cro\\-' .s ~ c» t branch o f t he Can:1 di nn P acifi c raihrny at :1 di s
ta nco of 2 111 ilo,; north of Crc:;( on a nd at an rJc,·:llion of abou t 1,500 fre t abo,·e l hc 
rai lw:l\» Th e p roper ty was prc,·iou,;Jy operated som e t"· enly vcars :1go "·hen an aor ial 
t ram\\·a>' a nd con crnlralor wore credcd; milling wa-; .-;l:1rlcd in September, 1904, :tnd 
continu ed t hrouµ:h 1905, since which t ime there i:; no record in t hr An nual Ro port,; 
of continuous operat ion s. Thr old mill is now di ., rn anl lod and th e lramw:l>' no longer 
exi:;b. During thr yoar l he prop C'rl,- \\°llS acquirC'd b.v l hc Porcup in e Goldfi e ld D c ,·e lop-
111rnl an d Finance Compan.'· 11 ndo r l hc lc rn1,; of :L lr a,;o an d hond. Th e o ld upper 
wo rkinf(,;, "·hirh woro inaeeo,;,;ihlc "·h en the proprrl>· \\°:\ :; ,·i :; itcd in Jun e, arc d c,;c ribccl 
in the Annual R e por t for 1904. 

Su rface \York duri nµ: the ea rl.,- pa r t· of the yC' ;tt· di>clo,;od a qual'l z , ·ei n lying app:1r
ently 80 fod I o the wc:;t of the ,. C' in ;1lrcady do,·c lopcd. Thi ,; ,·e in wa:; we ll m ine ra l
ized in place,; wi t h ga lena a nd t lw cxpo.,urcs apprarod ,;11fficirnli>' promising to \\':irran t 
furllwr exp lor:tt ion a t depth, ,;o i·t " ·as decided lo ex plore its dow1rn·ard continuat ion 
lw cro,;,;cutling from th e lowr>t of t he o ld \\·o rkinf(-;. silu a tod al a bou t 180 fret f:irth cr 
down t he hi ll. No,·rrn l o ld open-cul> and a sh: tll o"· ,;h:1ft bear e \·i don cc tha t l h i:; occur
rence \\·a ,; n ot unkn0\n1 in ea rl ior d a.\»>. Th e lo\\·c,;t Jc, -c l of Lhc o ld "·orking,; con,;ists 
of :t 500-foot cros,;c11 I from th e .-;ur fa cc :rnd a con>i dr rab lc amount of dri fting. Th o 
,-ci n , h:l\·inµ: :1 width of about 4 frrl, cuh :t ,da te and qunrtzi-tc fo rm a ti on, of whi ch 
fo ldinµ:.< and ,;l ip ,; are a prono11ner' l ft'i tlure of t he .-;lrnelural condi t ions . The oro, con
sis tinµ: of .galona in a \Yhitc quart z µ: angu r . ap1w:1rc•d lo be " bunclw" in occuncncc, 
b u t condilion .s ap pea red to be ,;11fficit•nl l.'- f:t,·ournblc to warrnn t furt he r de ,-c lop menl. 
A sa m ple of so r ted ore µ: :11·c t he fo ll owing ret urn -; : gold, trace ; si h-er, 16 ·9 ounco; to 
t he ton; lead , 42 ·2 per cent; zin c, 0·6 per cent." 
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H. B. Grn1tp 

R eferences 
C:nllowa,,·. J. D.: Ann. RPpt.. Mini ster of Mine;;, B.C .. 1915, p. 160. 
O'Grady, B. T.: An n. R epts., Minister of Mines, B.C.: 1926, p. 278 ; 1927. p. 30!J. 

Th e H.B. property i~ on Deer creek, a tributar:v of Sheep creek , \Yhich 
in turn joins i::lalmo ri\·c r at the t01rn of :::laln.o. T he property 1\·as an impor
tant producer of zinc during the w::i.r and in 1925 1rns reopened by the Yic
toria Syndicate. In 1927 it 1rns purchased by the Consolidated l\Iining 
and Smelting Company. 

Th e deposits arc r eplacements in a belt of limestone. Th ere arc sc\·
cral ore-bodies which strike 1Yith the formation in a general north and south 
direction and have widths up to 30 feet. These lie wholly 11·ithin the lime
stone and 1rnulcl seem to be a rep lacement along a particular ~tratum. T he 
ores were deposited as sulph ide~, but m:iclation hn~ nearly e\'Cry1Yh crc 
altered them. The zinc minerals arc mainly carbonates and oxides, but in 
places there is a con~iclcrablc deYclopmcnt of ralaminc. Th e orn-bodies arc 
cut by a number of basic dykes. In the su mm er of 1927 some fifteen car
loads of lead carbonates were shipped to Trai I. 

Emerald 

R eference 
C:allow;,i;,•, J. D.: Ann. Rept., Minister of Mines, B.C., 1915, p. 162. 

T he Emerald lies on the south side of Sheep creek acro~s from the H.B ., 
at a point near the divide beb\·ccn Sheep creek and a branch of Lost creek. 
It is about 6 miles from Salmo. It lies in the continuation of the limestone 
belt in which the H.B. occurs. 

The deposits 1nc replacement bodies in limestone bands, resembling 
those in the H.B., excepting that lead minerals predominate instead of those 
of zinc , and oxidation has no t procccclccl as far as on that propert.v. The 
ore consists of galena and lead carbomitc~ 1rith sih·c r Yalucs practically 
negligible. The a\'Cragc zinc content of the ore i~ about 6 pe r cent. 

The property was staked in J 89.J and commenced shipment in 1906. 
Production 11·ns maintained over a period of years. 

In the same region similar replacement deposits occu r on the Aspen , 
~'dona, B lack Jack, and Lucky Boy pro1wrtics. 

Jlf olly Gibson 

R eferences 
Ann. RcpLs ., Mini~kr of Mine~. B.C., 1899-1927 . 
Langi<>>·, A. C:.: Ann. Rept., Mini ster of i\IinC'~, B.C., 1922, p. 206. 

The ::\Iolfr Gibson is situated on the heacllrntcr;;: of K okancc creek 
on the north side of Koo tcnay outlet. Th e elcrntion of the camp is 7,200 
feet aboYc sea-level. 

Work wa,.: begun in 1899 by the ::\folly Gibrnn ::\lining Company and 
continued un til 1902. From 1905 to 1907 the property 11·as operated by 
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the L,~ P inta ~fining Compan:<. "Underground \\·ork up to thi 5 time 
amoun ted to 5,277 feet, the hrn longc:;t of the fi\·c drif t;:; cn ch hn\·ing a 
length of 2.000 f ect. In 1910 the pro pert~' \Ya;: acq uired by the Consoli 
da tcd 1\I ining and Sme lting Company and opc ralcd b» them until J915. 
D uring recent yea r;: it hn;: bee n \1·orked und er lca:'C . 

Th e proper ty lie;; \Yithin the Ncl~on gra ni te ball1olith. T he clcpo;:it 
i;: a fosurc nin wh ich i~ p c r~i ,tent in dip and ;:trike, havin g been dri fted 
on fo r onr 2,000 feet and den loped to a depth of J ,OOO feet bclo11· the 
outcrop. It st rikes nortlme;:t nncl dips at nn nnglc of 75 degree;: to t he 
;:outlmc;:t. Jn place ;: the \rnlls of the vein are compo~ccl of disintegrated 
gran ite . Bes id e~ the main nin the re i;: a snrnl lcr parall el nin upon which 
co n:'iclcrabl c \1·o rk Jrn;: been clone. 

The chief Yaluc,.; arc in ~ilvcr \1·itl1 lead a;: the ;:cr on e! mo::t important 
meta l. In pince;:, ho\1·cYcr , the ore i;:; high in zinc and gold Yal uc;:; nrc 
alrn present. Th e ore zones Ynry greatly in \1·iclth and \·aluc. 

R eeves-JI cD onalrl 

R eferences 
O'U rad.1-, B . T. : Ann. H rpl.. ~\li ni~lrr of :\J in r.-, B.C' .. 19~ i. p. 315. 
Lanp: IC'.I", A. C: .: Can. i\lin. and ::\lcL. Bull., J an ., 19~9. p. 2.t. 

T he Hcen:; -~IcD onald property i;: in the triangula r nrcn behrcen 
P cn cl-d 'Orcillc and S:1lmo rinr;: . It i:: rcnchccl by a branch rond con 
nect ing \Y it h the Xcl~on -Spokanc higl11rny near the ] ntc rna tionnl Bou nd
ary. Th e portal of the Hccn:: tunnel i;: about 60 feet abon the level of 
P cncl-d'Orcillc rinr nnd the R een:: 11·o rk ing;: nre located ;:omc J,000 feet 
lo the northc:1~t. 

T he dcpo;:i,t i;: a replacement in lim esto ne of the P en cl cl"Oreillc group. 
On lhe Hccn~ claim drift ing nnd cro;:o:cutting in 1928 outlined nn ore
hody 640 feet long \\·ith nn average wid th of 30 feet. Th e ore i~ of 
uniform grade and \ri ll be rcaclil>· treated by flo tation methods. Th e 
metnllic cnntcn.t;: nrc about 7 per cent zinc, 2 per cenl lend, and 0·5 ounce 
f"ilver . Th e chance" of lhe re being other impo rtant ore-bodic;: in this 
zone might be ron~iclerccl high]~· favoura ble . On th e oppo,.:itc side of the 
river nnd in the continuation of this rnin crnl izccl belt, ~hO \Yings of oxidized 
nncl leached mate ri nl cnrrying Yalues in si h·cr, lead, nnd zinc occ ur on the 
R eel Bird properly. 

ilver R ee f 

R eference 
O'Grn d:--, B. T. : Ann . llC'pt., i\lini ,;lrr of Mi1w;;, B.C .. l 92i , p. 315. 

T his group , consisting of three claim~, i;; f"ituatecl in the angle between 
the fork;; of Ander"on creek ju;; t cast of the Fain·ic\Y cli~t ri ct of the city of 
~c];:on. 

T he rock formation i~ grnnodio rite of the Xc l;;o n bn tholill i. Th e 
deposit;: arc two fi o:~ ure Yeim cutti ng the granocliorite . Lamprophyre 
d:-rkes clo,.:cl.\· fo!IO\r the vein;: along the lines of fis,.:uring which ~l r i k e 
nort lnwste rl:-· and dip steeply northeast. 
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T he \YOrking;: on the R o,·cr vein, on \\·hich mo;:,t of tl1c deHlopmcnt 
ha;: been done, a re south of the creek . Four tun nels, three of 1rhich arc 
"hort, develop the Ycin through a Hrtical range of 150 feet and for a 
lengt h of ~omc 350 feet. :-;toping ha;: been carried out :1t points roughly 
JOO feet and 250 feet in from the portal of the main tunnel. In these 
the Hin. including ri uartz and gouge, i;: up to 5 feet in 11·idth. T he ore 
con"ist;: of alternate band" of galena, zinc blcncle, and p~· r ite, 1rith some 
chalC'Opyritc , in a ganguc composed of quartz. ,,·ith ;:omc ~alc i tc and 
"idcritc. Lead carbo nate" occu r in oxid ized materi:d in the upper pan 
of Xo. l rai"c "outh. T o,Yard ;: the face of the main tunnel the Ycin is 
"Jllit bY a lamJJl'')phy rc dyke and the tun nel branch c" into hrn part". each 
follo1ring riuartz . 

T he SilHr Hccf Hin 1rnrk ing~ arc on the northern ;:iclc of the creek. 
A t an elevation of about 3,300 feet abo1·c "ca-Je,·cl there i" a cros;:cut 
tunn el fro m 11·hich a short dri ft extends north11·cstcrlr along the foot -1ntl l 
"idc of a 1ridc "hearcd and silici fi ed zon e in the granite. Thi s zone, of 
an c"tirn atcd \1·idth of 40 feet, o::tri kc" north 450 degree::; 11·c;:t and dips 57 
degrees no rthcast. Bands of riuar tz arc clcHlopcd on both 1rnlls of t he 
zone and in it;: centra l por.tion the re i" a 1ride la mproph»rc d.d~c in 1Yhich 
arc inclu;:ion;: of country rock and quartz. In the sho rt d rif t i;: exposed 
a 11·idth of 5 feet of min cra liz :ition, consi:::ting chiefly of a fine -grained 
mix ture of lead, zinc , and iron sulphide;: in a ganguc of altc rccl countr~· 
rock. A samp le acros;: 5 feet a;:;::\Hcl : ;:ilHr. 1·9 ounces to t he ton; lead. 
10· 4 per cent; zinc, 8·6 per cent. 

( 38) Va nco uve1· Mining Division 

Zin c-lead "ho11·ing" occ ur in a number of a rea~ in Yanc ouYcr minin g 
cli1·i;:ion, incl uding L:rnn Creek Yallc~- ;:cction, the "ccti on along the P aci fi c 
C rcat Ea"tcrn rnihrn.1-, and the J al'l'is In let :::cction. T he P acific Great 
E a;:tc rn ;:crtion is on .the 1rc;:tcrn slope of the Coa;:t range, the :::u mm it of 
the range being near Green lake on the northcastc rn border of the cliYision. 
Thi" ;:ection of countl'Y ha;: nrn1n- belt;: and ma""e;: of altered ~cdi m cntnn
rock:.: OYerlying and iricludcd in the granodioritc of the Con;:t R ange batl{
olith and nia1n- min eral occ u1Tcnce~ have been cli:::coYcrcd. the onh· one of 
importance a;:· yet, ho11·e1·c1" being the lnrgc copper dcpo"it at B.ri tnnni a. 

L ynn Creek 
R cfNrnces 

BrP\\·C'r. \\-. M .: Ann. Repts., l\I ini,-trr of Minr~, B.C. : 19li, p. 280 ; 1926. p. 333. 
C :1 ll mrny .. ). D.: Ann. lfrpl .. J\lin i,-lrr of J\Jiiws. U.C., 1913, p. 30i . 
LeRo:v, 0. E.: Geo l. Sun-.. Canad:i , Pub. :\o. 996, p. 20 . 

Th e L~·nn Creek camp is situated about 15 mi les from i\orth Yan 
cou1·cr on the 1rc;:t fo rk of LY nn creek. An nutornobile can be clrin'n up 
to the 

1

forks of the creek and ·from the re a trail about one mil e long leacb 
to the property . The 1rholc regio n i;: 1·cry ru gged and the narro11· Ya lie ~·~ 
a rc bounded b~· nrY ;:tccp ;: lope;:, 11·ilh the hill ;: ri;:ing to height~ of 3,000 
to 4,000 feet above the Yallcy bottom;:. In 1926 an option on the property 
1rn;: taken by the P orcupine Gol dfi clcl s D cnlopmcnt and Finance Com
pany . 
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Th e rocks of the area consist of a ;:e ri e" of ~ediments surrounded by 
grani te' of the Coa;:;t Range ba tholi th. Th e f'ecl im ents consi;:t of quartz
ites and limes.tone, the latter altered in place~ to lime-silicate rock. B lack 
lamprophyre dyke;: cut acro;:s all the rocb. 

Th e ore~ con;:i;:t of zinc bl encle, chalrop~-rite, pyrite, pyrrh otite. 
molybdenite, and magnetite, occ uning a' irregula r bodi e;: along fracture 
zone;: in the in truded ~tr:1ta. They a rc apparently of contact metamorphic 
origin, produced by the intru~ion of the grnnoclioritc into the f'ediments . 

Den'lopment 11·ork c·onf'i~t;: of fo ur tunn els, "u rfacc trenching, ope n
euts, and diamond -drill hole;:. Sm all, irregularly "hapccl bod ies of ore 
h:we been opened up, in place~ "hcminf): good Yal ue:' in zinc and kiHI 1Yith 
;:i!Yer nduc::: . ~o la rge, continuou;:; ma:;:s of ore ha;; as yet, ho11-eYer, been 
J)l'O\·ed. 

Th e future of the property depend~ on finding larger bodies of ore 
than ha1·c been di,eonrecl at prc~ent. Th ough good Yalues haYc been 
obtained, the ore ma;:;:e;:; discovered so for h:wc pro1·ed to be small and 
irregular. It remain~ to be see n 1rhether sy~tematic exploration n·ill open 
up la rge r bodies . 

BR.IJ\DY\\"IXE Ill\"EH SECTfOX 

R ef ercnccs 

Brc'11·cr, \\'. :vr. : Ann. R eph .. M ini>tC'r of Min es, B .C.: 1924, p. 243 ; 1925, p. 300; 
1926. j). 330 . 

C lot hie r, G. A.: Ann. R ept ., Mini,tC'r of Min C'!'. B.C., 1927, p. 364. 
C:un;:c ll. C.: Geo l. Sun·., Cana da. Sum. RC'pl. 1917, pl. B, p . 12. 

J n llic Brandy11·ine Hi 1·e r "ection arc "eve ral group:' of clrtims ,:how
rng sih·er-l ead -z inc mineraliz<1tion. The chief grou JJ S arc the Blue J ack , 
the Brnndy ll'inc, the A~ t ra . and lhc Elinor. Th e Blue .Jack group is 
reached b:-- trail from l\lcGuirc on the P aci fic Great Eastern . Th e Astrn 
grnup lie;: to the north on the ri dge bct\\'ecn Brandy11·inc ri1·er and 
Callaghan creek . Th e Brand_v1Yinc group is situated about 2 mile~ 1Yest 
of Brc11· (Brancly1r ine Station) and the Elinor lie;; :::outh from it. 

Th e rock ;; of the region ron;;i:::t of sedi ment;; and Yolcani cs of Ju ra
Tri assic age intruded by granocliorite. Th e intruded rocks consi:=:t of 
co nglomerates , :::andstone~, ;::c hid, and lim c;::tone . T o the sonth and cast 
thc1- pa's underneath ba,alt rnrface f!O\\'S. The ore deposit;; cono:ist of 
rn iner:1liz:ltion along shear zone;::. \\Tithin tl 1ese zone;: Yein material con 
sisting of sulphides in a ganguc of quart7', occu r;;. Th e ore min erals a rc 
p:--rite, galena, and o:phalerite, and gold and ;::ih-er value;: arc 11 Hially 
prescn t. 

D cYclopment work on the claim;: consist;; largely of open-cut:=:. On 
the B lue .J ack and Brandy1rine groups short ad its han been clrinn. As 
:1 result of hi s examin ation, Mr. Brewer states: 

" Th C' conclusions drawn after the C'xam ination of Lhe l3randn,·inc Ri ,·c r section 
a rc Lha t it is an cxcC' ll cnt prosp0eLing 1-!:l'O llnd on which system:;! ic pro~pc" I in!!: will 
resu lt in the exposing of ore-bod ies carr:-·ing commercial , ·alues in sill-er, lead, and 
zin c." 
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Fitzsimmons Group 

Reference 
Crn1,;ell. C'.· C:rol. Sun· .. C'an,1da. Sum. l\ epl. 1917. pt. B. p . 20. 

The Fi tz~i mmon~ grnup of cbim;: i;: ;;itu:t tcd about 3 mile" ;:outh 
of Green lake on the nor thcast ;;idc of Fitz:-:immons creek at an eleYation 
of about 700 feet abo,·c the Pacific Great En:<tern rnihrnY. 

Cam sell state;; : . 
"XoLhing has hrc n done on the claims fo r 'orne ~·car,; a nd 11·hat den' lopnwnt 

t 11C'rc is cons ists of stri pping; the sur face and oprn-r·ut,;. Thr rnck,;, ns rxpo,;ed in 
n nu mbrr of sLerp bluff~, consi,;L of Jimc,;Lonr :Lit ered Ii:» the de\·c lopmrn t of g;arnct 
a nd cpi dol c in it and cu t hy a numbr 1· of n:11To11-, irrrg;u l:ll'. quartz porphyr_,. and 
grnni t<' porphy ry d,,·kc,;. Th e o re appear~ lo be the re,;u lL of t he intru,;ion of the 
dykes a nd occms in t lw a l tered li mrslone in ind rfi nit r hun('hC's up lo 20 frrl in 
11·idth and of unkno11·11 lrngt h . T h e minrrnlizaLion is by copper a nd irnn su lphide-<. 
z in c b lcnd c, a nd some nrng;n ct it e. At the lower 11·orkings a dump of a bout 20 ions 
of brnkcn orr mig;ht a\·erag;r 3 per cent in r·oppe r. A t th e upprr working,; rnuth 
b1cnd0 is associated wit h pyri t0 and t hN e is l0s,; cha lcopyr it0 . Th e go ld ('Onlent. 
howr,·01" is said to nm abouL S20 to the ton." 

(39) Clayoquol Mining Divi s ion 

Clayoquot mining cliYi"ion extemls along the ''"e"t roa"t of Yanl'ottn'r 
io:lancl fo r a cli ;;ta nce of about JOO mil es . Con;;iclcrablc p1·o"pecting h:10: 
been rarriecl out in it, bu t there arc no producing properties. ::\Jod of 
the pro"1wct;; arc quartz wins ca rryi ng gold and ~iker Yalue:'. I n the 
H esquiat Lake section zinc ore occurs. 

H esqiliat 

R cfrrrnN·s 
B rc1q'1" \\ -_ ~ l. · .-\ nn. Jfrpt• .. ~l ini-trr of l\I in r • . 1 ~.C.: 1916. p . 337; 1925. p. 272. 

T he H e"q uiat group, com i~ting of four claim:::, is ;:ituatecl near the 
:::outh :::ho rc of H esquin t lake, a sho rt cfotnncc from the nat'l'0\1·::: at the 
outlet of the lake. T he propcrt:' is reached b:-· :::tearner from Yictorin. 
Th e"e rla im ::: were ~l:l kcd in 1925 and co ,·cr practically the ~ame ground 
a::: the old Bro'rn .Jug group. Bre11·er states : 

" A \\'ide shear-zone in t ra p-ro('k i;; lraceah lP for ahoul 1.500 feC'l in a no r l hpr\y 
d ire(' I ion on the Tfro\\'n J uµ: n nd Brn\\'n Jug; :>: o . 2 cl ai 111,; . Jn many p la<·<•s t h i3 
rnck is so mu('h a ltered. crnsh cd, a nd shea red t hn L i t iti se rpen linizcd and tako~r fo r 
eonsirkrnh le 11·idths. Tlwre ar0 frnrl 11rr,; :lll d fo;,;ures OC('l!l'ring; in thp zon<'. whil'h 
a rc fillrd \\'ith quar tz rnincra \i zPd \1·it h iron p_ni te,;. spha Jr ritP. and som<' chnkop_,._ 
ritC' . Th rsr fis,;urC's app<'n r to hr lrn ticu l:ll' in form. and Ya r_,. \·0r_, . nrn<·h in 11·idth. 
Al th ough prosprcLinp; \\'O rk ha s been d one to some consiclernb le extent. t he de,·r\op
mPnt is not suffi ciPnt to drt<'rminc nrnn_,. nrntrri:1I faet;; rrhiti,·r to lhr po"'ihilities 
of t hr pro per t.'·." 

Jn the 1925 report ::\ [r. Bre11-c r 5tate::: : 
"Th e presence of zinc in the ore w:rn n. p;rcat h and icap \\'hrn l hr o ld c la im~ \Y C'rC 

hrld, and that, nddrd lo poor trnnsportalion fal'il ilie,;, \\':ls main ly rr,;ponsihlc for 
t he abandonment of t he Bro1,·n Jug; g;rnup after considerable prospect ing hnd h00n 
donr. l-ndrr p rcsrnt conditions \\'ith rrg;: 1rd lo zinc :rnd th e prrfrdion of t he o il
fl ota ti on method of concrntrn ti on. it nn1c· prn1·e to be wor th whi le to fml lwr prnsprct 
s_,·strmalira ll~· tlw,;0 or r -ckposit,;. as the transportation of conrpntratp,; cou ld he d one 
with much Jes-; diffi cu lty and expense than transporting or r." 
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( 40) Quatsino Mining Division 

Quatsino M ining division occupies the nor tlmcstc rn portion of Yan
l'U ll\'l' I' i, J:rnd. T he chief zinc - lead occuncncc;; arc in tlic southca,;t arm 
-c('[i(IJ1 of (~ua t ,; i no rnund. 

Alice Lake Group 

R eferences 
Brcll'er \r :\I. : Ann. R rpt,: .. i\ I ini,:(pr of i\ l i1w<. B.C.: 1924, p. 228; 192.5, p. 273; 

1926. p" 305. 
C' Jothi ('I', G. A.: Ann. R ept., i\ l ini,:lC'l' of i\ l inc~, B.C ., 1£21, p. 3 16. 

The .\lice Lake group, con"'i:::ting of scYcn claims, is ~ituatecl about 5 
miles cast of J une Landing on the cast side of the southeast arm of Quat
~ ino ,;ound , on the easterly slope of the mountains overlooking Alice lake. 

The rocks of the area belong to the Trias;::ic VancouYCr series con
si::'ting chiefly of Yolrnnics, but \\·ith a belt of limestone 3 to 4 miles in 
\\·idth \\·hich has been intruded by fc lsitc porphyry and other igneous 
rocl.;:,;, 

Depo,;it,; of sphalcritc ha\·c been found abou t 2 miles to the south· 
\1·e~t of the claitm near Yidoria lake and nbo about J2 miles to the north
\rest near Quatse lake. 

On the .\ lice Lake group the ore occurrences belong to the contact
rnctamorphic t~·pe, \\·ith lirne;:: tonc on the hanging-\rnll and fclsitc porphyr\ 
on the foot-\rnll. The ore mineral s present arc sphalcritc and galena. An 
ore zone 1rith widths up to 20 inchc;:: \\'aS follO\rcd for a length of J 50 
feet. The ore assay;;: lead, JO per cent; zinc, 14 per cent; silver, 7 ounce~ 
lo the ton; gold, $10 to $20 to the ton. 

( 4·1) Nanaimo Mining Division 

?\anai mo mining diYi"ion include;: part of the mainland of British 
Columbia underlain largely by the Coa;::t Range bathol ith, the eastern 
half of Yancou\·cr island, and the i::'lands bct\\·ccn it and the mainland. 
In the But t le Lake ,;cction on YancouYCr i;::land galena and sphalerite 
occur in ;:mall Ycin;:: and bunches in sch ists of the Yancou\·cr group of 
Tria;::,;ic age. I n the Horne Lake ;::cction to the southenst, zinc sho1Yings 
litwc been found in lirnc:'tonc of the Yancom·c r ~cries. \\' ork has been 
ra nicd out on zinc oecu1Tcncc;: on T hurlow island and near Po,\·ell riYcr 
on the mainland. 

Cons titidion 

Rcf erence 
l3rc11·N, \\-. :\I. : .-\nn. RPp!.. i\ l ini,:lf' r of i\Iincs, B. C., 1925, p . 280. 

Th e Con,;titution el:iim lie,; at the northern end of upper ThurlO\\' 
i;:: Jand near the beacon one mil e ca;::t of Vere COYC. The rocks con;::ist of 
1·olc:111ie;: and lime;::tonc of the Yancou1·cr ~erie;::. At the contact bet\\'ccn 
the lime~lonc nncl the Yolcanic;:: there is a clcpo;::it in \Yhich the mineraliza
tion i;:: largely :::plrnleritc. The Yalucs along the strike arc , ho\rCYcr, Ycry 
il'l'egu l:i r. 
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Jll alaspina Jll ines, Limited 

R eferenc es 
Bre1rnr. \Y . M.: Ann. H cph., Mini .-;Lcr of Min es, B.C.: 1917, p. 256; 1922, p . 234; 

192'1, p . 247; 1925, p. 290 ; ]!)26, p . 310. 
C lotliicr, G. A.: Ann. lfrpL., :\Iini:;tcr of :\lines. B.C ., 192i , p. 356. 

The claims of the ~fa laspina ~l ines, Limited , a company 1Yhich \\'<ls 
inco rporated in 1925, lie on and near the shore of the mainland bchYeen 
P o\rell river and Lund. A motor road 5 miles in length connects the 
property 1Yitl1 Lund. 

Th e rocb of the region con~i:st of dark-coloured Yolcanics and lime
stone of Tria~"ic or .T mnssic age cut by porphyry dyke and granodiorite 
related to the Coast Range batholith. Along the contact of the grano
dio ritc and the lirncsto11c , the latter is altered to a garnct-cpiclote rock. Jn 
places the grnnod ioritc i' cut b:-· narro,,· black dykes from 1 to 2 feet \Yidc. 

Th e ore minerals arc clrnlcopyrite, bornitc, and sphnlerite in a ganguc 
of garnet, epidote, and magnetite. T he ore occurs along the contact of 
the altered lime~tone ,,·ith the grnnodiorite and in isolated masses in the 
limestone a\\·ay from the contact. 

D en:lopm.cnt \\·o rk on the prnpcrt:-· con"i"h of stripping, open-cut,, 
pits, ~ome 500 feet of un derground \\'Ork, and several diamoncl -cl rill hole~ 
put in :tt right angle~ to the contact \Yhere the main min eral sho1Ying~ 11·erc 
located . 

Th e depo~it is of contact metamorphic origin and it is to be expected 
that !he ore-b ocl i e~ "·ill be of irregular size and shape. 

John Bull Grnup 

R eference 
Bn'11·er, \r. i\I.: Ann. H rpL., Mini:;tr r of Mines, B.C., 1926, p. 312. 

Thi~ group of three claims :td joins the clnims of the M alaspina :.\l ines 
on the north. Th e rock" nre similnr, com,isting of limestone, volcanic.•, 
gr:rnodiorite. and dyke" . Th e chief ore minera l i;;; sphalcritc. a light 
>·cllmr, re~inous nHiCt>·, \\'hich occurs clis~cminatccl and as large ma"scs 
in the lirnc"tonc, corn monh· :t~sociatcd 1ri th garn et. At one poin t a con
"idcr:t li lc amount of magnetite oec ur;;;. A dyke of frc"h, mas;;;i1·e, dark 
grey porph>·r1· cut" acro~s the mineralized zone. T he min eraliza tion i;;; 
il'l'egular and patch>-. rnnking it difficult, 1Yil11 out con~idcrable clcl"Clopmcnt 
1rnrk . to e.0 timatc the amoun t of ore aYailnble . 



359 

CHAPTER n 
l"OREIGN OCCURRENCES 

::\OHTH A;,IERICA 

AJaska 

..-\ lcncl-;:ilnr-golcl area lie" bch,·ccn the north ;:lope of \\"range! moun
ta ins and the A.1 :1,kn range in the upper part of Copper River valley. 
:-1ih·cr- lcacl outcrops occur Cffcr a region extending for 25 miles from 
Chistochina river o\·cr a \ridtli of from 4 to 5 mile;: . The deposits arc 
nins in 1rhich the principal ore mineral is galena, though in some, grey 
copper is prc;:c nt. A fc11· miles cast of ~abcrna ri1·cr is a large lcad
;:ilnr-zinc clcpo;:it. It occupie;: a zone that has a 11·idth of 800 feet and 
i;: trarcnblc for 4,000 feet. A large tonnage of commercial ore can appar
ently be dcnlopcd in thi;: cli;:trict. 1 

Mexico 

;,rcxico ranb ;:ccond to the United States among the lead producers 
of the 11·orlcl and it;: production of zinc ore ha;: greatly increa;:cd du ring 
recent :\car;:. T he depo;:it::; conta in rich silver value;: and many of them 
h:wc been \\"Orkcd ;:incc the days of the Span inrds. T hey arc 1,·idcly sp read 
throughout many states of 1rhich the more important a rc Chihuahua, 
Zncatcca;:, ::laltillo, Conh uiln, XucYo Leon, ;:Jan Lui ;: .Potosi. and .Jalisco. 

;,rcxiro i~ underlain largely by ;,rc;:ozoic stra.tn nnd T ertiary sedi
ment;: and Yolcan ic;:. I ntru;:ions of SYcnitc ancl dioritc of late Crctaccow: 
or r nrly Tcrtinr:-· nge occur in some district;:. The mo"t 11·idcsprcncl rocks 
:rnd the mo;:t importnnt producers of zinc ancl lead ore;: nrc limc, toncs of 
Crctnceou."' nge 11·hich in the anragc section Yary from 3.000 to 5,000 
feet in thicknes, . Th e"c nre underlain by snncl;:tonc;: nnd :dates of .Jura""ic 
nge . 

The zinc nnd lead ore" occur in nin;: tra1·cr;: ing T ertiary YOlcanics 
nnd underl~·ing rocb nnd a;: replaccmrnt;: in Crctaceou;: lime;:tones. ;,ra ny 
of t he rich :::ilnr-bearing H in ."' for 1rhic·h ::-.Iexico !in;: been famou;: ha,·c 
become, \r ith the deepening of the 1rol'king;: , importan t rnurcc;: of lend. 
I n the decpcl' zone:: :::ulphidc" of copper nncl iron arc n;:sociatecl 11·ith 
g:nl ena and ;:phnlcl'itc. 

T he rcplnccrnent tYpe ;:upplie;: at the pre~cnt time the bulk of the 
;:melt in g: tonnngc of ;,rcxico . Pre~cott2 cle;:cribcs the charactcri;:tics of 
thi ,: Yarict~· of clcpo;:it. Th e» follmY certnin fayo m ablc bed;: of limc
"tonc and nre continu ou~ from the point of entrance, nt depth , into the 

1 \ l ineral l ndu~try during 192fi, p. 404. 
~ Prr~c·ott, P.aflil: " T he l'ndNlying; Pri nc·iplC'f' of the Limc~tonc Hcplacc mcn t Deposit~ of the )[cxico Province''; 

Eng. and .\Jin . .J our.- Pre~:::., \'Ol. 122, pp. 246, 28!) ( 1926) . 
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farnurnblc bed~ , to the surface or to the po in t of egress from the fa\·o ur
a ble bed;: or un til t hey gradu ally become attenuated. Th e progress of the 
mineralizcr \YaS nearly al 1rnys u1111·a rd from the source. Th e ore-bodies 
are es;:cntially chimneys or pipe;:, 1rhcthcr they lie vcrtica1ly, arc inclined, 
or are horizonta l, forming the so-called "mantos." The course of a single 
ore- body i;: controlled by such facto rs as selccfo·c ac tio n of certain lim e
~tonc;: , Yariation in compo~iti on of the scdimcnta ri e~ , st ru cture of the 
li mestone , att itud e of the bed~, and pre-minera l fi ssmcs. Th ough in many 
d i st rict~ the deposits occur \1·hcrc igneous intrusin rocks a re lacking, it 
is generally conceded that they m1·c their origin to underly ing in trusin 
massc,. 

AboYc the level of gro un d1ratcr the ore is oxidized and consists com
monly of anglcsitc and cc russite lying on the fioor and along the sides of 
can~. Th ese caYcs were formed b>· descending H1rfacc waters whi ch 
oxidized the :=: ulphiclcs to wlphatc., oxides, and resulti ng carbonates and 
attacked the limc:::tonc abo\·c and below the man to,. They a rc commonly 
of huge size a nd ha\·c produced immense tonn ages of silver -lead ore. 
l n some mines calamine and smi th-soni te a rc fo und a' alter ation products 
of :=: ph:tle ri tc . Core' of gal ena surro unded b>· concentric anglcsi tc indi cate 
the primar:-> lead min era l. Exampl e::: of t hi ;: tYpc of deposit arc the 
Ahurnada1, in Lamcnto~ mountains, Chih uahua, and El P otos i2 , in Sa nta 
Eulalia district of the ':trnc st:ttc . 

Newfoundland 

L arge dcpo;:it:=: of zinc -lead ore:=: lrn\'C been developed in K c1rfoun cl 
la ncl abou t 5 mil es north of R ed Indian lake~ by Buchans l\Iining Com
pany, Limi ted , a subsidiary of the American Smelting and Refining Com 
pan». The property i ~ reached by a railroad, 22 miles long. branching 
from the Anglo-:-\ c1d 0 11 nd land D evelopment Corn pa ny 's ::\Ii llcrtom1 
branch , at a poin t 15 m iles \\'est of l\Ii llcrto1rn Ju nct ion . 

Th e ore-bodic;: occ ur along a zone that has been opened fo r a c!i~ tancc 
of about 2 mile, . T he a:::,ociatccl r ocks are anclcsitc:=:, a ncl csitc porphyries, 
tuffs, and quartz porphyry. T he ore i:S a fine -gra ined sulphid e complex, 
va r»in g at different poin t;: along the zone ancl \\·ith an anragc content 
as foll01rs : 

C:old Sih·l'r Copper Lead Zinc 

Oi. Ois . l'e r cent P er (•en L .1'0 1· cent 

0 ·Q:l 3·0 2·0 7·0 16·0 

B aritc fo rm s a con,idcrablc por tion of the ganguc . Onr 3,000,000 tons 
of ore h:wc been indicated by diamond d rillin g. 

1Hichard , T A.: "The Ah umada T.e:i.d :\ l ine and the Ore Depo~ it s or the Los l.a mcntos H:wgc , in :\ fcxico"; 
Eng. and ~ l in . . J ou r .-Pre:;i;~ . SC>pt. G, 1924, p. 365. 

:!\ValkN, "II . A.: " D iamond Drilling in El Pot.m~ i :\l ine"; Eng. and :\fin. Jour.-Prcss , Nov. 18, 1922 , p. 896. 
3D a\·i(•s , D. J.: "A Pa mphlet on the i\ l incral Deposits of :\cwfoun <lland ." 
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:::lih·er-lead-zinc ore;; nbo occ ur at P lacentia bay . A t the Silver Cliff 
mine and the La :\bnc·hc lead mine the clcpo,;it:' nre \·ei ns cutting Pre
cnmbrian ,;edimcnt,; . Lead ore,; are kno1rn to occm nlw at ::\fotrc D ame 
ba~· nnd P ort au P ort bay on ll1c 1re,;t coa,;L 

United States 

T he Dnited State,; hold~ l11c premier po,;ition in the 1rorld as a pro
duce r both of zinc nnd of lend. J n 1927 it procluccd 613,548 tons of zinc 
or nearly 42 per cent of the 1rorlcrs lolal production for that year and 
673,000 ton,; or lead, onr 36 per cent of the 1rnrld',; total lead production. 

T he zinc -lead prod ucing di~tricts of the United State may be con
\'Cnicnlly grou ped in three gene ral regionc: : the Atlantic coa,;t, the 
:\l i .:::~i:':'ippi Yalle>-, and the Hod,:y mountains and P acific coast. 

ATL.\ XTIC CO.\ST 

Jn the Atlantic Coa;;t region occur the zinc ore:' of ::\fe1Y J cr:'c':', the 
zinC'-iead ore,; or ::\fe11· Yol'k ~talc, and the zinc-lead clepo,;it,; of Yil'ginia 
and Tcnnc.-sce. :\ l ino I' clc po;;i t:' occur also in 1\ C\Y England, P cnm)· l \'ft nia, 
and ::'\orth C:1l'olin:1. J n Xe11· .Tel',;e~·. 1 t\\'O important clcpo.-it:', :-'lcl'ling 
H ill and :\ linehill, occur near Ogdcn.-bmg nnd Fl'anklin Furnace re .•pec 
ti,·el.\·. Buth dcpo.-il,; J'ol'm e:rnoc.:-~haped ione:' in .Prccambrian li111c·.-tonc . 
T he (ire.- romp l' i.-c zinrite, \\' illcmitc, and franklinite. Calcite i~ an 
important gangue and a great number of olher minerals, :'uch as teph l'oite, 
zi1w pnoxe1w, zinc ,;pine!, rnangnne:'c, garnet, axinite, apatite, c:rapolitc. 
rhodono~itc. fluori te. ~plrnlerite, galena, ar~enop~·r i tc. rhalcopyritc, and 
lulli ngitc arc :li .-o prc,;cnt. Al l\ lineh ill (he orl' m a.-~, \r hiC'h Yar ic,.; in 
thicknc"" from 12 to JOO feet. i,; flanked along il~ \\'e.-t ~idc by gnei.-~. 
T he dcpo.-it i- brlie\·cd (o be clur to rontnd mclamorphi,;m rc,;ulting from 
the intrn.-ion of the gnri,;s into lhc lime~tonc and later regional metarnor
phi.- 111 ha;: further complie :1tcd the relation:' . 

Tn Xe1Y York , seYcral zinr propertic~ orrur near Erhrnrr!.-, St. L a1r
rence rounly, of \Yhirh lhe chief i:' the Br01rn mine.:! The dcpo,ib nrc 
of mng111:1tir, high - tempcratme ol'igin ocrurring along a belt of P rrc:1m
bri:rn li mc.- tonc nen r it,; contarl 11·it h gnri.-;;. T he ore en rr ir,; j)\Titr and 
;:phalcritc, \\·ith rnme gnlcn:1. pnrhotitc. nnd rhnlropYritc. T he ocruncnrc 
resemble" the Tetreault. at :::\otre-Damc-dc,; -.\.ngc.-, Quebec. 

C alcna-hc:Hing calcite Yein;: similar to tho:'c of eastern Onta!'io occur 
at Yarious places in Ne11· York state ancl ha,·c been mi ned at diffe rent 
period- . 

Zinr and lead depo.-its orru 1· in n number of counties in soutlrn·e;:t 
Yirg ini:t, the rno.-t imporl:rnt in \\'>·t he rount,· . T he ol' c.- orru r in hrrrcia 
zone:' in the Shenandoah lime;: tonc of Cam bro-Onlo,·ician age. T he>· 
con,;i.-t of c;phnlcritc, g:1lcna , ancl p)·rilc, 11·ith ]orally chalcop>·rite, and 
secondar~· cnlaminc, smith:'onitc, nncl cermsite. T he oxidized ores are 

1::::.pf'nrer, A. C.: r .s. GC'ol. Su 1T ., "Franklin Furn:H'C F olio. pp . 2~ . 25. 
~ W:tde. W . TI., and WandkP , A.:"_ \ Big Zinc .\ 1 i1w in Nr,\- York Statr ";En)'.!;. and -~T in . .Jour.-"P rcf'~, .July 21, 1923. 
96752- 24 
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commonly conccntratcd in nrnssiYc form in large, irregular masses, princi
pal!:; al and ncnr the bottom of the rc:0iclual clay clo:=:ely follo1Ying the 
irregular 1Yeatherccl :.:mfncc of the limestone. 

In T enne:.::'ee zinc nnd lend ore,;: occur in :1 number of districts. At 
the l\Ia :<cot and R o;;c bcrr!· min e:', in Kn ox county, the orc-boclic:.: occm 
in len:=:cs of varying :'ize and in brcccin:=: follow ing certain recognized zones 
in the Knox dolomi te. Th e ore is light-coloured splrnlc ritc . 

MIRS lSSlPPI VALLEY1 

Zin c and lead ore~ occur 01·cr a wide nrca in Mi c:Rissippi Vall ey region, 
being found in the ::;tates of ::\Ii:.::.: 01 1ri. r\rk anRa:=: . Ok lahoma , K anrns, 
I llinoi:.:, Io1rn. and \\ .i,:consin . Th e chief actin mining region:.: :i re : 

(1 ) Southea:'tern :\I i:=:souri 
(2) Sout!rn·e:'tern :\Iis;::ouri, 11·ith the ncljacent portion:=: of Knn~a~ and 

Oklahoma 
(3) \\' i;:con:.:i n-Io1rn -Illi no i ~ dist ri ct 

Southea:=:tern l\l i,:;:ou ri ancl soutJ11yestern :- ! i:=:o:ouri, 11·ith lhc neigh bour
ing part;: of K an:=:n:=: and Oklahoma, form 11·hat i:-: ;::ometimeo: :=:pokcn of 
a,.; the Ozark region. The former. hmYcYcr, is c;::;::cntially a lcacl producer, 
11·herca:.: the latte r, 1Yhich i:.: knrllrn a:.: .J oplin cli:-:lrict. i:.: predominant!~· a 
zinc prnduccr. 

Th e clcpo:=:it:=: occ ur in nearly horizon tal P almozoic lim e:-:lone:.: rnnging 
in age frnrn Cambrian to :\ I i:=: ;::i:=:~i ppian . T hey occur as ga:=:h Ycin:=: in the 
lim e:.:tonc:=: , along joints, fau lt ;::. and crcYi ce:=:, in brecciated zone;::, in :-:hcct
likc ma:=:,:cs along bedding planes, and ao: dis :.: eminations in the secliment:::. 
T he>· hrnce inclucle hrn t»pe;: of depo:.:it;:. tl10:-:e formed by replacement 
and tho;::c formed b\· c;wity filling . 

Th e ore min erals arc galenn nrnl sphalc ri te. Th e la tter is more ribun
dant in the deeper zone;::. Locally the galena rarrie;:: a little ;:ilwr, but 
as a rule it i;:: non-argcntiferous. P »ritc and marca:.:itc a rc usually 
a;::sociated 11·ith the ore minerals and rn rn ctimeo: a little chalcopyritc is 
prc;::en t. 

The origi n of the;::e ores ha;:: been the :.:ubject of murh controversy. 
The thco r» moo:t 1Yiclcl» accepted is that farn urrcl by Siebenthal, that the 
depo;::it;:; 11·crc :-:egregated from di;::::eminated zinc and lead mi nerals in 
tbe Cambrian and Orc!O\·ician rocks of the Ozark uplift h» artc;::ian-cir
culnting. alkaline-saline . sulp hmctted 1rnter:=:. 

Th e lead depo;:i t:.: of :::ou thea:::tern l\I i~rnmi occ m in Cambrian ;::tra ta, 
at hrn horizon::: . Th e lo11·er, 11·hich is the more importnnt, is the Bonnc
tcrrc dolomite which rest::: on the bm:a l L a:;\fo ttc sancbtone. Th e ;::econd 
and le:.::-: important is the P otoo:i dolomite at the top of the Cambrinn 
;::cquenre . I n the P oto:::i the ore occur::: a::: g:1;::h Yeins and along joint::: 
and bedding planco:. In the Bonnctcrrc the ores a rc chienv cfoseminatcd 
orc urr ing a,;; grnino: or cr»~tal;: formed b» the replacement of the dolomite. 
Th e)' a J;:o, ho11·eyc r, occur a;; horizontal :::hecto: a long bedd ing planes. 
gene rnl ly along the upper ~icle of th in ~ble heel s, and along join t-planes 
:rncl in crff ities or vug:=: . 

JSiC'hC'rlll1:tl, C. E.: r .S. Gcol. Sun·., null. 60(), "Orip;in of th(' 7..inC' :rnd J.('ncl D('pO~it R or the Joplin lh•J!ion." 
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In Joplin rcg10n the deposits occur chiefly in the Boone fornrntiorn 
of :\ li,,i,,ippian age and to a Jc,::: cxlenl in the o\·crl.\·ing Che:::tcr and. 
Cherokee formatiom, and in the undcrl_\·ing Kindcrhook. Th e ·"urfare· 
of the Boone contain,; numerous ~i n k-holes and ca\'CS and near the surfacc
thc ore-bodies arc irregular mn;:ses in thi~ "broken grnund''; bclo1\· at 
depth;: of from 150 to 300 feet they occur a~ "blanket dcpo,ih" or" sheet 
grounrl" in a chert member of the Boone formation . 

The region m1s first mined for lead , but in 1870 zinc ore \\·as produced 
and :::inrc that time ha" become incrcac:inf);ly predominate. 

The \\"iscon"in-Io1rn-l llinois district is commonly referred to as the 
Upper :\I i,,i;:sippi Yallcy. T he most important di;:trid" arc in \Yii'con:=:in. 
The deposit" occur in almost horizontal Ordovician :'tratn. Though both 
zinc and lead arc produred, the forme r is prnduced in greater quantitic:::. 
Lead occur;: mo~t abundant!.\· in the southern part of the district near 
(i alcna . I I Ii noi:::. a ncl n u buque , Iowa. 1\·hcreas zinc ore i;; more important 
in the northcac:t \rherc the lo\YCr ore-bearing horizons arc chiefly exposed. 

HOCKY :\ fOl.::\T.\ T:1\S .\C\D PAClFIC CO.\ST 1 

The Rork\· :\Iounrnin and Pacific Con;;t region \rn;; affected by brn 
period ." of ign~·ous activity, both of \Yhich \\"Crc follo\rcd by epochs of 
intense mineralization . The fir;;t of tl1e>=c periods of intru:::ion \Ya;; cluring 
the late .J ura-:::ic extending into early Cretaceous time. Hefcrencc lo Lile 
great Co:1s t Range batholith of Briti:::h Columbia ha~ already been made; 
the great batholith of the :-;ierrn Xernda \\"aS abo intruded at this time 
and along the margin::: of lhc:=:c great rna;:;;cs innumerable intru:::ion,; of 
"mailer Yolumc broke through the crn:::t. The ore clepo,-its formed during 
thi" period of intrn~ion nre rhicny of gold and ropprr . I n the Pacific 
Coast region 11·hcre the intl'lldcd sediments contain but little lime;::tone 
there is YC'r.\· little lead; in the interior, holl"evcr, 1Yhcrc the intrn:::i\·e;: cut 
Pah'ozoic lime:::tone. as for example in KcYacla and Arizona. lead and zinc 
ore;: appear. and ~il\'Cr arcompnnies the lead. 

The ,;ceoncl great rnctnllogcnetic epoch \Yas during the C<ll'I.\· Tcrtiar~·. 
T ntru;:ion~, largely in the form of lacrolithc: , took plaC'e in great nu 111bc r". 
The.\· 1Ycre of intermeclintc romposition and crY~tallizecl as granular or 
porphnitir roC'k~. ThcY cxlcnd from Briti:::h Columbia, through ::\ lontnna, 
Utnh. ::'\crndn, Colorndo, Xe\\. :\Jcxico, en;;tern Arizona. and attain their 
maximum de\·elopmcnt in en;:lern :\Icxico. Thc:::c inll'll:::ion;: produce<! 
along their margin;; a great number of \'cin;; nnd contact metamorphic 
deposit:::. The ('hnrndcri~tir metal~ arc gold, sil\'cr, lead, and zinc, the 
latter hrn being chiefly important "·here the intrusions cut limestones. 

The prndudion of zinc and lead in thi;; 1\·c;::tcrn region has become 
increa;;ingly important through the intrncluction of flotntion methods of 
separation . In 192 7 the relati\'c order of importance for lead production 
nmong the ;;tates \Hti' "Ctah, I daho. C'olorac!o. 1\Iontan:1 , X e\'acln, ~cw 
:\Icxico, Arizona, Califo rn ia, and \Ya,:!1ington, 1\·hercas for zinc during the 
rnme year the order 11·as :\fontana, "Ctah, Colorado, Xc1\· :\Icx.iro, Tclaho, 
California, ::\'crncla. Arizona, and \\" a~hington. 

1 Lindgren, W .: ".\I iner:d OC'po~it~." pp. !)20-921. .\ I incr:il Indu!'.t ry during 1!126. pp 405-41 1 n.ncl 70 I-715 . 
96752-24l 
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The main zinc-lead districts of Utah arc B ingham, Park Cit>·, ana 
Tintir. At Bingham the deposits are largely Ycins carrying argentifcrous 
lead. The~· traver"e a ll the rocks of the region which consist of sediments 
of upper Carbonife rous age cut by in trusins whose age is between Car
boni fcro u~ and late Ter lian·. The largc~t \·cins arc in lime,.;tonc and the>· 
arc mo:=::t nurncrou;; in the Yicinit>· of intrusiyeo;. A large amount of second
ary leacl m1s mined in the upper part of the deposit:-;. The P ark City 
dcpo:=::it:=:: consist of Yeins and bedded deposit;; in sed imenta ry rocks \Yith the 
former types occmring al:::o in the intrusin:=::. In Tintic region occur Yeins 
and replacements, com monly along contact,.; of ig neOll=" rorb and intruded 
sed imen ts . 

Th e important area of ::\Iontana is that arnund Butte. Th e deposits 
arc fi,..surc Yeins traYer"ing a quartz monzonitc bn thol i thic intrusi,·c. The 
rhicf ore;:; arc of roppcr and silver, but with both of lhc,.;c arc associated 
sphnleritc and galena. At the p resent time nearly all the zinc and lead 
proclucecl in the "lalc comes from ores m ined by lhc Butte and Superior, 
Butte Copper ancl Zinc , Anaconda, Angellica, E lm Orlu, Rih·cr Dyke, 
J\ loulton, and Po~cr mine". 

Th e zinc-lead clcpo,;its of Color:vlo arc scattered through many 
countic,.;. Th e tYpe;; arc fi,:,:urc Ycin;; and repl ace ment,:. .\t L caclville the 
dcpo:=::it:=::, con:=::i""ting of galena, sphaleritc. and pyrite, \\·ith rnbordinatc 
chalcopyritc a nd a not a ble amount of gold and :oih·cr, a rc replacement;; 
at the contact of Carbonifcrou:S limc;;tone \\·ith inlru siYc porphyry. Large 
quantities of i:;econdar:> zinc ore con,.;i,.;ting of calnminc and smith:=::onitc 
haYc been mined. 

The Cocur d'Alcnc di~trict of Idaho i ~ a large p roducer of lc:icl, si h·er, 
nnrl zinc. Th e depo,.;ib arc Yeins and replacements in sc rici t ic quartzitcs 
and ,:hale,.; of Prerambrian age 1rhich ha\·c been faulted, folclccl, and 
i nl rnded bY monzon i le. 

Jn :\eYada :1 large prnduction of lead ha s been made in Eureka clis
lricl from large repla cement ore-bodies in limesto ne a lon g its faulted con
tact 1\·ith quartzite. O ther important cli5tricb arr Pi oche of L incoln counr>· 
and Y cllo1\· Pin c of Clark eounLY. In the la tte r cli"trict the country rock 
i,; mninl>· Carboniferou,.; limc"toi;c cut by porph:·:ry cl~·ke;; and cap1)ed b>· 
ande"itc f!O\\·"· Thr zinc-lead dcpo,:its occm as replacement" in the l ime
;.;tone,.;, 1\·hich arc folded and extcn,.;ivel>· faulted . .-\great dea l of ~cconclnr>· 
smith;:;oni te, ccru,;~itc, anglcsitc, calamine, hydrnzincite, and pyromorphite 
lia\·e been mince!. 

In California the chief produrtion of lead ha,; been from In~·o county 
and from Darn·in di,.;lrirt in Fresno county. Tn the former the ore,; arc 
contained in ""teeph· clipping nins traversing ;:;late and limc,tone \\·hich arc 
cut bY Yarious intn1,:iyes. Jn the latter the Yein,.; a rc in limestone and 
can>·· lead cmbonatc and galena. Zinc-lead depo::<its oceur a lso in Snntn 
Catalina island;;. 

Jn :\e1\· ::\ lcxico . zinc-lrad ore~ occ ur in a number of cli::triet,.;. In 
::\1agcla lena di ""t rirt the deposit s occur in Carboniferou;; lim estone at the 
contact of a granite-porphyr>·· The ore-bodies arc lenticular, follo"·ing the 
bedd ing plane::: of the l imc;;tone , and in place,.; han a th i ckne~s of 40 feet. 
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Fffc hol'izon:-' of the limestone~ arc mineralized , but only one is important. 
In the oxidized zone the main production \\·as lead and sih·cr, but at drnth 
large bodic" of ~phalcr i tc \\·ere cncuntcrccl. 

SOUTH A:i\IEHICA 

Argentina, BoliYia , l3!'azil, Chile, and Peru all conta in sih·cr-IP-nrl 
dcpo,,it". 

In northern Argentina a production of lead is maintained in the dis
trict clo"c to .P umahuasi. In Boli\'ia lcad-Ol'C production comes from Ycin 
deposits "cattercd \\·idcly o,·cr the country, but particu larly from the dis
trict bordering on the Perm·ian nol'thcrn fl'onticr and from the region near 
the south fronti er of Argentina. In Brazil , lead Ol'C ha" been produced in 
the southern part of the sbtc of Sao Paulo, from pockets and Ycin" on the 
contact beb\·een gm ni tc a nd Ii mcstonc. Peru is a large producer of si lYer
lcncl ore,.:. Th e famou" mine" of Ccl'ro de Pa:-'O, discovered in 1630, arc Ycins 
in Jurassic and Cretacco u,.: limc;;tonc:", conglorneral·c", slates, and sancl
"'tonc,.:, often mctamorpho"cd by intru"iYcs . Bed and pocket-like ckpo,.:its 
in limc:"tone rnck" al"o occm. Sphalc l'itc occul's in deposits in the 
::'l fowcocha and Casapalco cli,.: t l'id;;:, in the department of Junin. 

EUROPE 

Austria 

The chief depo"ib of zinc and lead in Au;;:tria arc :-:ituatcd in :-:outhcrn 
Carinthia, f'.lty l'ia, and the Austl'ian T>·rol. 

The Cal'inthian Ol' CS occur a long a belt of country on the south slope 
of the Alp:-l fol'ming part of a large!' lead-zinc region including part of 
northern Itn l>·. The pl'i ncipa l Austrian orcml'cnccs arc at l3 lci bcrg, Krcuth , 
Kappel, ::'IIicrc~, and Scll\rnrzcnbcrg. Th e deposit s arc in Tria,-~ic lime
stones ancl ciolomitc,; and occm as ga,;h Ycins and irregular dcpo:"i ts result
ing from filling;:; and rcplnrcmcnb clo"cl>· related to the faulting nncl 
jointing of the bccls. T he minera lization, \Yhich appcarc; to be quite inde
pendent of igneous activit>·, i,; simi lar to that of ?\[i;;:souri . These clcposits 
ha,·c )·icldcd large quantities of lead ore in the form of galena and ccru:",;itc, 
but t he zinc ore consisting of :::phalcritc and smith"onitc is now more 
important. Calamine and bydrozincitc occur in minor nmounb. \\ \ il fcnitc 
has been found in large quantities. ::'IJ" a rca~ite, P>·ritc, ancl chalcopyritc 
occur \Yith the ores and the important ganguc m inerals are cornrnonl:v 
calcite and baritc. 

At Crntz, in Styria. nins carry galena ancl "plrn lcritc with ~ulphide" of 
copper and iron. The ganguc mineral s include quartz, baritc, withcritc, 
and carbonates of iron and lime. 

::'IIincs cal'ly \\·orkcd for lcacl in Tyrol were reopened in 1866 as zinc 
mines. The nins vary up to 50 feet in width and carry galena, sphalcritc, 
and small quantities of pyrite. At chnccbcrg clcpo~ i ts of galena and 
sphalcritc in large Ycins tra,·ersing mica sch i:;t haYc been \\·orkccl. 
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Belgium 

Belgium ranks :;cconcl among the "·oriel 's producer's of zinr, being 
exceeded only b~' the United State:::. Only a Ycry "mall amount of the 
ore ;:melted, ho1rcnr, is of dornc,tic prnduction. Large arnounb of ore 
arc imported from :\l exico, United States, Canada, India, Au:-:tr:1lia, Italy, 
Netherland:-:, C:rcat Britain, Spain, ~wcdcn, Algeria, and other countries. 
Jl,: lead production is abo from imported ores, a large part of it being 
derived by the Belgium lead ;;:rnelters from zinc-distilling residues. 

Belgium lie" on the northern side of an ancient, denuded mountain 
r:1 ngc, rem nan b of 11 hie h ri,:c to the rnrfacc in the Arclcnne0<. Th e rocks 
of the range arc of Pa l::rozoic age, the youngc~t beds 11·hirh 11·ere involYCd 
in lhc folding being Carboniferou~ Coal :\Icarnre;: . On the northern 
margin lie nearly unclisturbecl Cretaceous and Tertiary ,:frata 1Yhich, 
except for the Ard enncs, co1·cr the greater part of Belgium . 

The zinr and lead deposits occur in the Palreozoic strata of the 
Arcl ennt'" - The mo,;t famou" rlistrict is that of l\Iorirnct ,1 compri;:ing 
about J ,400 :1ncs at the Prussi an border, 1rhich has been mined since the 
fifteenth century. The dcpo~its arc 01rncd by the Viei llc-:\Iontagne Zinc 
Compan~· 1rhich 1rns organized in 1837. Since J882 the production has 
been ~mall. The ore-bodies occur in Carboniferous limestone and resemble 
in many 1rnys tho;:c of l\I is;:ouri. Tbcy show no as~ociation 1Yith any 
igneou;: rocb, bu t are dependent on a set of fractures trending nortlmest. 
Th e deposit;: arc replacements of limestone and occur chieny along the 
contact" of ;:hale beds an d also along fault fis;:urcs. The ore;: are chiefly 
C'arlJnnate", but galena and sphaleritc, in many ca"es intimately intcr
gr01rn. occur at depth. Enormou;;: nrns:::es of smith"onitc have been mined. 
C:1i:lrninc :ind \Yillemitc arc also important ores. Zinc ores haYe also been 
minrd at \Yelkcnrnclt, Nouvell e :\Ion tagne, Corphalic near Liege, and 
Phi 11 i ppc1·i lie. 

At Ble~·berg large quan titic- of ,;plinlcritc nncl galena han been mined 
from wins cutting Carboni [crou;: lim estones and onrlying Coal l\Icasurc 
~ lrn lc;: . Other clcpo;;:its of a :oimilar character occur near Liege and 
V en·icr" . 

Bulgaria 

7,inr ore ha;: been mined from the Scclmolchislcniza mine about 6 
mile~ soullrn·r,t of Yrn tza . The ore-bodies occur as band' and lenses 
fro m 2 lo 7 fret thick along the bedding plane" of Triassic limestone. 
Th e ore minernb arc sphale ri tc . "mithsonite, and galena. Lead ancl zinc 
ores ban nlso been mined at Roupio and frnm the Blagoclat mine near 
Keu:-: trndil. D epo;:its al~o occur 01·c r an area of bcbYeen 4 and 5 ~qu:uc 
mile;: in Rhodopc rnountnin~ in southern Bulgaria. The dcpo"its contain 
both lead and zinc ores . The la tter arc said to occur in a bed more than a 
met.re t hick, near the smfacc of the soil.2 

tTimmcrhans, Ch: "Les g;ites m etallifcrcs cl~ la. rC'!!;iOn de i\T orif;not" LiC~c, 1905. 
l b.~chcron , L.: "The :t.inc l ndustry of t he L:C_;3 D 1sL1·!ct,'' ; Jour. I nst. .\lct:i.ls, >lo. 2, \·ol. XXX:\·r, pp. 21-26 

(1926). 
2.\ l inNal Jndustry, 1926, p. 718. 
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Czccho-Slovakia 

Lead h:1~ been mined in ,.;cwral places in Bohemia, the mo~t important 
local ities being lhosc of P ribram 1 , near P rague. About forty veins lrnxe 
been \\"Orkcd in a na1To11· nren about 5 rnil(> in lengt h and some lrn. ,·e 
been foll(Jll"Cd lo dcpl11s of from 3.000 to 4,000 feet. They oceur in folded 
and faulted Loll"e r P aia'ozoic :'Cclirnenls inlruclecl by cliorite and basic 
d_d;e,.;. The ore:' con"i::it of g:1lena and ;;ph:1lcrite \rith pyrite and chal
copyritc>. in .'l ganguc of (':tkilc, ;::idcritc, and quartz. T he proportion of 
;::phalerite inerea:'cd 11·ith depth. 

\'ein;:: cn1TYing lead and zinc ores have been \Yorkccl near P ilscn, and 
other lol':tlitie" include K uttenberg . ea:'t of P rague. and BudiHrs in south 
ern Bohemia . 

France 

Depo,.;il" of lc:t<I and zinc occur at man~· place;:; in France. T he more 
important arc found in !he metarno rphic and a:':'Ocinled igneous rock f" of 
the Auvergne. in lhe .J ura""ic lime;;tone;:: and other rock;; to the south of that 
region. in ' the ll au te~ and B n""e" P.nenees, in lhe Alpine region of 
P ron'JH'e. and in Brittan». 1\[o;::t of the production of both lead and zinc 
at the prr;::ent time i;:; frorn irnportcd ore;::. 

T he department of \'o,ge;:: on the eastern border of France \\"as, in 
the pa,[, the ;;:crnc of exlen,i1·(' mining, the operations beginning as early 
a,.; (he fomtccnlh ccntur~-. ()f (J ' e numcrou;:; argcntifcrous clcposil~ of this 
cfotrict. the mo:'t important 11·n" the L acroix lode \\·hich was worked along 
its ;;trike for a (]i;:;tance of 2~- miles. T he deposit$ trn,·cr~c gneiss, are 
nrarh· \"Cl'liC':tl . :rnd han a thickness up to 60 feet. Through the ore 
zone . argeniferou,.; galena and Yarious "ih·er ores occur in stringers, Ycins, 
and ,.;t or k11·ork;::. 

Th e plateau of central France rmbracing lhr country behYcen the 
:\lp:' and the P ncnre;: has ,;uppliccl mo;::t of the zinc ore and much of 
the lcfld ore of li' rflncr_ \'rin~, c:1 1T\·ing argentifrrou" galena and tranrs
ing grnnitr and metamorphic rock:'. occur at numerous localities in the 
departmen t;:: of P uY-dc-Dome, Ca nta!, and H aul-Loire. T o lhc south of 
..-\ t1nrgnc ddrict. zinc nnd lead ore;: occm in the clepartmrnts of G:Hrl, 
Lozerr. and Lot. At Les :\f alinc';::, in C:a,.d, there arc h1·0 classes of 
drpo.• i(,.;_ The fir"t Yaricly, 1rl1ich ~u pplir;:: rno;:t of the ore, occurs in 
clolomite of :\J iddle .T urns"ic age, in and along crr1·ice;::, in caves. or in large 
m:i"'c..: 11-hiC'h in ~orne ca;:es cnclo;:c partl~- unaltered mao::ses of rock . The 
ore minera ls arr calamine, :'111itJ1,onilr. sphnlcrite, hydrnzincite, galena, 
anglc,.;ile . :ind pyromorphitc. T he Feconcl t:·pc con,.;ist;:: of Yrin clcpo:'its 
tr:l\"Cr:'ing limr:'tonr. the ore mineral;:: bei ng :'phalcritc ancl galena \Yith 
py rite in a gangue of bn rite. 

Tn almo-t all thr deparl rn rnt::: of the J»·rrnee~ lead or zinc ore;:: Jinn 
lwen 11·orkrrl . ::\u merous Yrins ('fl lT»ing sphnlrritc and galena occm in 
the H aute-Ga ronnc. At the Scntcri n mine, in Ariege, argentifcrous galena, 
"Jlhalerite. ceru,:,ite, i'mith;:onite. and anglr~itc ha,·c bre n mined from a 
drpo"it in L o11·('l' Carbonifel'Oll=' limestone. 

Jn Brittam· arc numero tJ ;:: Yeins that hnYC been irnportant producers 
of argentifcrn u ~ lead ore . T he:· trnnr"e granite and P alrcozoic sediments. 
--I Phillip~, J. A.: "A Treati:-:c of the DC'po~it:.:.," p. 3 18. 
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Germany 

Depo~ i t:' of zinc and lend occur in Germany in "Gpper Silesia, R henish 
Prussia, \\' estpha lia , Snxony, H ano,·cr, K assau, and Baden. By the plcbi,;
citc in 1921 Germ any lost to P oland th e greater part of the Upper Sil esian 
deposits, incl ud ing about 85 per cent of the producing mines. 

Th e mines of Prussia and \ \ .cstpha lia arc 11·i thi n a di::;t ri ct about 
JOO mil e,; lon g from ca,;t to 11·c,;t and about 50 mil e;; bro:Hl, north 
and south, all south of th e lntituclc of Co logne and tran rsccl nbout miclll'ay 
b~· t he Hhinc. Th e clcpo,;it,; con:'i,; t of nin:; C"utting P al:rozo1ic ,;late;:: and 
of replacements in li mestone . In the l,;crlohn and Brilon cli;::trich of \\'e,;t
phalia arc mcta;::omati c clepo::;its in limestone of l\Iicldlc D crnnian age . Th e 
ore;; arc galenn and splwl critc, \Yith th eir oxnd ation product::;, ll'ith ll'h ich 
a rc a;::;;ociatccl con,; icl crabl c amount:; of pyrite. 

~.\ t ::.\lcchcrnic h and Con1rn crn about 30 mil e;:: "out h1Ye::;t of Cologne. 
lead ore occurs in Tria,;,;i c ;::anclstonc in the form of nodule;:: from the ~ izc 
of a pin 's head to tha t of an apple, sornc1rhat irregularly di,;tributecl. 
T he nod uk:' arc comp oo;;ed in part of qu;,rtz grains cemented by galena 
and in o;;o rn e ca::;cs b,· ce rus,;i tc . Th e rock;:: a rc traversed bY numerous 
faults and lhc ore is ·,uppo,;ccl to be due to impregnating so ll;tions \Yhi ch 
advanced nlong tlie,;c fi:',;u res . Similar dcpo;;its arc found in other part,; 
of Germain- . 

Th e d~ posit;:: of ::l axon~· arc in the Erzgcbirgc mountain;:: ll'hich form 
the boundar» bch1·cen Snxony and Bohemia. Lead and zinc dcpo,:it,; 
occur on bol h ::: ides of the range. In the neighbourhood of Freiberg a 
com pli cated ~Ystem of fosurc Ycins cut bi otite gnci~s and other meta
morphic rocks. ::\l ining ha8 been carried out in this region for a period 
of onr 700 years and depth;; of over 2,000 feet ha1·c been obtnined in 
the 11·o rking;:: . Th e Yeim arc s uppo~ed to be related to the post-Carboni
ferous granites of the Erzgebirgc; they have bee n classi fi ed into a 
number of t,1·pe;: grouped into tlrn ;::cries kncmn respcctinl,1· as the older 
:rnd the ,l'Oungcr. T he older include rich sih·e r-qu artz Yei ns, tin nins, 
P»riti c len d nin~ , and rich ~ ih-cr-l ead vein~ . Th e younger comprises bar
itc-lead nin:'. T he pYritc lead Ycim carr~· nrgcntifcrous galena, ;::phale rit e, 
p,l'rite, pyrrhotite, ar;:cnopyri te, and chalcopyritc in n qu artz ganguc. T he 
"ilvcr-lead Yeins ca rry argcntifcrous galena and sulpho-rn lts of silnr in a 
gangue co mpo;:: cd chiefl y of ankcritc ;, nd rh ocloclirositc . I n the younger 
series of ni ns , the galena is 1011· in silnr and the ga nguc consist;:: of baritc, 
flu orite, calcite, a nd quartz . Thc~c n ins in many pl;,ce~ reach n consider
able 1\·idth nnd in places car ry cobnl t and nic kel min erals . 

Th e lead-zin c cl opo,;its of H anover a rc in Harz moun tains. Th e 
wi ns of the Cln u,;thal platea u. \1·hich han been mi ned :::incc the thirteenth 
ccntur» , form ten parallel :::erie;: of lodes extend ing over an area 15 mil e~ 
long and 5 mil e;: 11·ide, and traYcr:'i ng a folded complex of D cYonian ;,ncl 
Cnrbonifcrou~ ,;trata . Th e deposits have been 1rnrkccl to depths of 3,000 
feet . T he chief ore is galena; in place:' ;::pha lerite is more abundant and 
uf'uall ,1· increa~e;; in proportion with depth. Other ~ ulph iclc;::, including 
marcasitc, py rite , chalcopyrit<;, and tctraheclritc, also occur and the ganguc 
con, ic: t,; of qu artz , cn lci te, bari te, and sidcri tc . 
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An important deposit in the H arz i~ that of Rammcbbcrg, near 
Go,'1fll", 11·hich li:-1~ bee n 1rorkcd for copper ore~ since the tenth ccntur:·. 
The orc-boc!Y lie" in Lo11·cr D c1·onian shalcs and slates 1Yith 11·hich it is 
more ot· le~~· eonformablc and dips at a steep angle to the north. It has 
been 1rnrked for a di"brncc of about H miles and has a thickne,;~ of about 
10 feet, "welling in place,;, ho11·e1·c1" lo as much as 120 feet. The ore is 
an intimate mixtu re of sphaleritc, galena, p:·ritc, rhalcopyrite, and barite. 

l n =:\a,;,;au, dcpo,;it~, kno1rn a,; the Em,; and the Holzappcl veins, occur 
in the nillcy of the L ahn. T hcv trn1·cr;;c Lo11·cr D c1·onian slates. The 
Em,; ,; crie~ ·of vein~ extend,; fro;n Brnubach to D ccrbach. T hey carry 
argentifcrou~ galena, ~plrnlcrite, chalcopnitc, and p:·ritc in a ganguc of 
quartz. ,;jderitc, and calcite. The H olzappcl ,;e rie~ of vein~ extend,; from 
St. Goar to I-Iolzappel, a <li"tanre of near!:· 8 mile". They contain a 
mincrnlization simila r to lhat of the Em" vein~. 

Tn Baden , depo,;ib of zinc and lead of the :\ I i~;;ouri tvpc ha1·c been 
mined at \\' eisloch, from lime~toncs and dolomites of L01rcr Tria:::sic age. 
Tn Kinzig Yallc)', in the no rthern part of the 131ark Fore~t, i,; an a~~ernblagc 
of Yei1E of Yaricd composition and age. The:· tranr;;c gncissic rock but 
nl,;o extend into ovcrl:· ing P crmi:rn ancl Trin,,ic ,;ancl,;tones. The Yarious 
type~ of nin~ haYe been grouped into two "crie~. to the ~·ounger of 1rhich 
belong tlrn~e eanying argentiferous ga!en11. D epo,;it,; of galena arc al:'o 
kno1rn in \\' urtembcrg and Bavaria. 

Great Bt·itain l 

Lead and zmc ores occur in a la rge number of di"tricb in the Brilish 
J;;le;;. They arc found in 1·arious formations ranging in age from Pre
cambrinn to Trin~~ic. There arc tlrn group,; of occurrence" : ( l J Ycin~ in 
lhe olde r Pal~t'ozoic roc·k"; and (2) ca1·ity-filling,; and metn"omatic replace
ment" in Carboniferou~ limc~tonc and a~sociatccl rock~ . The former occur 
in Corll\rnll and D ernn, \\' ale~, Shrop"hire, the Lake ])i,;trict of Cumber
land and \\' c"tmorland, I ;;le of :\lan, the Lcac!hills region of Lnnarhhire, 
:::Jcotl:111cl , and eounly \\ .ieklo11·, Ireland. The !alter variety i:; found 01·er 
an extensive area in the north of E ngland, kno1rn as the P ennine region, 
in J) erby~hire , flint,;hirc, and Dcnbigh,;hirc , and the :\Icndip hill~ . 

I n Corn\1·rtll and D c1·on Ycins carr:·ing galena and :::plrnleritc cut 
OrcloYician and D e1·onian ,;\ate~. Thc,;c Ycin,; arc younger than the tin 
coppcr nins, u"ually trend north and rnuth normal to the older vcim , 
and arc ,;iluatccl at a grealcr cli~tance from the granite 1Yhich H1pplied 
the miner;i\izing :::olutions. T he ore is argcntifcrou;; galena accompanied 
by ;;phalcritc in a gnnguc o[ quartz, calcite, fluorite, ~iclcrite, and !'Orne 
barite. 

l n M endip hill,;, of :::lorncr,;ct, lead and zinc ores occup)· fi~"urcs and 
caYitie;; in Carbonifcrou" limc,; tonc and O\'Crlving T ria";;ic clolomitic con
glomerate . :\l ining 11·a~ carried on here at a 1·cr>· earl>· elate; pigs of lend 
bea ring R oman in!"criptions a rc evidence of the acti1·ih· of the R omane . 
The localib- is notable for the occmrencc of the rare o~nhlorite of lead 

J • ' 
mcncli pi te. 

1H all, J.C . F: "Lend Ore~"; rmp l n~t. .\ ton. , T.ondon, 1921. "Zinc Ore~"; lmp. Tnst. .\: en. , London, 19 17. 
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In Derby~hire the clepo;:;i ts ocru r in Carboni f crou:o Ji mes tone as 
C~l\"ity filling" nncl replacements. The v:uious forrnc; ,,·hich the deposits 
tnkc nrc gi,·en name". Rakes arc more or le'' vertical dcpo,its in enlarged 
joints or fault,. and similar occurrences in ~mall craC'ks or fi,sures are 
C'al!Pd ~rrins. Flats arc deposits in horizontal ca\·ities formed along 
bedding plane'; one or more generally ocrur in a'sociation \\·il11 a fi,smc 
filling, gi,·ing rise to a pipe. The term "pocket" i·· someti mes applied 
to depo..:its in chamber-like ca,·itie' on the side of n rnkc. 

The Pennine region, including contiguou" part" of lhc counties of 
Durham. Korthumbcrland , Cumberland, \ Ve;:;tmorl ancl, nnd York. is 
marked !Jy an extensin oul<'rop of Carboniferous ,.:lrnta compo"cd of limc
"tonc. ehcrl". "nncl"tones, and 'hales. Th e ore occ·urs C'hicfl>· in the limc
"tone' and cherts, in pince" extending into !he onrl:·ing :\ l ill...:tonc C:rit. 
Th e ore-bodie" arc chieft:· filling;:; of fissures. common!:· fauJl,, bu t there 
is also a good deal of replacement of the limestone, particular!:· at the 
junction 11·ith ,.:ome irnperviou~ bed. The ore mineral' arc galena and 
splrnlcrite; lhe rclati1·c abundance of the t1rn ores is subject to con;:;idcrnble 
Yarintion. ~evcral properlic~, ~urh as the ::\cnthead mine near ~-\l ston, 
llflYe been imporlanL producers of zinc ore . 

ln the lake district of Cumberland and \Vcstrnorlancl, the older Palm
ozoic rock" contain many nin,. Thr principal ore is galena which carries 
appreciable quantilic' of silnr, up tCl 25 lo 30 ounce;; to the ton . Zin c 
blcnde and ehalcopyritc arc al"o commonly prc:::ent and in the upper parb 
of the \'Cin~ oxidized ore' han· been of common occurrence. 

In ~hropshi re and the adj :1cen t part' of ::.\ [on tgomcr:·shire, gnlcna
bca ring nin:o are contained in OrdoYician :::t.rata. i::lphalcritc accornpanie~ 
lhe galenn in man)· of the veins and increa,cs 11·ilh depth . Baritc form::: 
a ganguc in many of the nins and in pl:tce,; j,- mined. 

In the neighbourhood of :\bcclc8fielcl. Chc"hire, :::o me of the Triassic 
0 ancHonr", in addition to their ores of copper, haYC yielded lead ore in 
the form of ceru"'ite, galena, p:·romorphitc, and vanadinite. Thc"c 
clepo,il,; rc:'cmblc tho,;c• at ::.\lechernich and Co111111ern in Gcrmam· bu t 
attempt' to 1rnrk lhem for their lead content haYc neYer been :{ 

1

com
rnerrial H1cc·c""· 

T he Carboniferous rocb of Flinl~hirc and Denbighshire contain a 
number of nin~ carr:·ing ore~ of lead and zinc 1Yhich ha1·c been of com
mcrei:tl i111porlanc e. The Halkyn dcpo~il" near Hol.nrcll in Flint:'hir ~' 
eon'i"l of tlrn "et' of Ycin" tra1·er,ing Carbonifcrou,; limestone and 01·cr
lying chert bed" of lhc 1\ l i!Honc Grit. Those that have an cast and west 
lrcnd and appear lo be the older carry argcntiferous galena and sphalcrite, 
whcrca;:: the north and :-oull1 or cross vein:::, \Yhich are later. carry prac
tically no sphaleri tc and the gnlena is much poorer in :::ilnr. 

Veins carrying ores of lc:id and zinc occm in the older Pakeozoic rocks 
of Carnarvonsh irc, \Vnlcs . Lead vein~, traversing slaly Pnl<eozoic rocb, 
occ ur over a large part of central Wales, principally in the county of Carcli
gan"hirc, and were at one time actively mined. I n south \Vales occur
rences of galena in the Carboniferous and O\'Crlying Trin"~ic rocks have 
been noted in many places but as yet have not proved of commercial 
importance. 
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In the I::;lc of J\Ian vein~ travcr~ing Cambrian ,.:]ates and a$sociated 
granile carry argcnlifcrous galena and zinc blcnclc in a ganguc of quartz 
and calcite. The largc:-:t production of ore has been from the Foxclalc 
and C:n•a t L axcy mine,;. At the forme r, the main n in \\'flS traced fo r a 
di"tancc of bct11·ccn 2 and 3 mile,;, had a width in places of 40 feet, and 
"a::; fo!IO\\'cd to a depth of 2.000 feet. 

The rno::;l important lead di,.:tricts in Scotland are Lcadhills and 
\\" anloc·khl'acl. 1\'hich adjoi n one anoU1er, the former being in Lanark
shire and the lallcr in Dum frics"hirc . The dcpu,it:< arc nins Urnt extend 
over a lraC't of country mca~uring roughly 2 miles north nnd south and 
3 miles ca,;L and \H'"t. Th e veins lrnvcrsc slaty rocks of Ordo1·ician age 
and ean.'· both galena and sphalcri tc, the lntlcr hal'ing ::;o far been found 
in ,;ubordinalc amount:' . The chief ganguc mineral i" calcite, but lrnritc 
also occm,;. The upper part:s uf the vein,.: foi·nH'ri.Y :'ieldccl a grl'al Yaricty 
of oxidized produc:h . Ccrus~itc, angJe,itc. and pyromorphitc k11·c nil 
been mined a" ores. 

At Strontian in Argyllshire galena-bearing Ycins traverse gncissic 
rnck::; near a granite outcrop. The a,.:::;oc:ialed mi1wrals arc calcite and 
barill'; ,.:trnn tianitc, cclc,.:titc. linnnolone, and bre11",:tcritc al~o occur. 

Aboul 80 per cent of lhc lc:1d production of l rel:rnd h::is come frnm 
the Luganurc mines in count~' \Yicklo\\·, "·hich \\·ere operating up to about 
1892. The Ol'c occurs in ,·cin-< in n belt of minernlizccl granite . Ores of 
lead li:wc occ::isionalh· been mined in (he Carbonifernus limestone and 
older roC'k~ of othe r p~rt:=: of Irel::tncl, n,.: 111 Gnhrny. :->ligo. Clare, cie., but 
ll1c output hns never bc'l'l1 large. 

Greece 

Zin(' nncl lead orl'" O('l'lll' a,- rl'piaC"e111c11l dcpo~it,, in li 111 c,;lonc at mnnY 
loc::ilitics in Greece, the most important of 1Yhich arc those in Lauirium·1 
di~tril'i. 2.5 mile~ ~oull1ea,.:l of :\ then.;. Tlw.;(' mine.; are of great antiquitl-. 
h:n·ing been in 01wr:Hion a::; earl,1· a, 560 B.C. The ore occurs principally 
in li1m•.;tonp of Crclaceou;; age near il.; eontad:=: \\'ith ~hale horizons. The 
,;edimcnlary rnc·k;; arc cut by dyke,; of granilc and gabbro. There arc 
three forn1:1lions of lillle,;ltrnc . known rc.;pcc.:livcly ns U1c l:;ppcr, ::\Iicldlc, 
and Lo\\·cr, "cparnted by two horizon.; of ~hale . T he upper ore-beari ng 
zone Ol'C'\11':' at the b:1,;c of lhc L;ppcr Jim e.;tonc. ::\Iuch of it ha~ been 
rcrnowd bY cro.;ion. but along the portion;; that rclllain arc the place:; "·here 
the carlie,;t mining 1rn" done hccau:=:c there lhc ore appeared at the ~urfacc. 
Beneath the "Cppcr limc,tonc. Ycin~ of ore \Ycrc found extending d0\\'t11rnrd 
through lhc shale which, when follo\\'cd, led lo the di~coYcry of more ore 
at the top of the J\ Iiddlc limc;;tonc. Later, larger deposits \\·ere founcl at 
the top of the Lo1Yer lime;;lone . Along lhe,.:c c·o ntacts. particularly the 
third. the ore had the form of tabular mn;:;:c;: a~ much a;; 35 feet in thick
nc;::=:, \\·hcrcas in the sh::ilc it filled fissures of irregular shape. The ore 
mined b:>' the Ath cni:rn.; 11·a::: chicJ ly galena "·hich contained sill-er rnngin;r 
from 30 lo 300 ounces per ton . \Yith the galena \\·ere as.;ocinled bo th 

1nichard, T .. \.·"Notes on Ancient. and Prirnitiw• .\linin~ and .\letallun.d<':d .\frthod5-lll"; En~ . and .\fin. 
Jour., (Jet. 2:3, 19Zli, p. li1!1. 
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pyrite and sp hal cri tc in small ::i. moun ts . In th1.; upper par ts of the clcpo~its 
occur secondary ceru;; site, smithson itc, hcmatite, and g:»psum. During 
modern clay~ , the mines have been exploited by \'ariou,; Frenc h companie~ 
chiefl y for the zinc ore ll"hi ch is more p lentifu l in the deepe r \\·orking~ . O\·cr 
2,000 shafts \\·ere sunk by the nncients, one of \\·hich is 386 feet deep. lt 
is e~t im nted tha t from the sixth to the thi rd century D.C .. the mine;; of 
Lauriurn yielded 2,100,000 ton:0 of nrgentiferou~ lend. A feal urc of intere-t 
toda:-· is the pre~cnc e of oxychl orides of lend for med by the nction of 
sen \rntcr on the nncient :; lag hcnp ,:; . 

Of the other occurrenc e;:; of Greece rnnY be mentioned mount H\·mcttu;; 
\\·here zinc ore occur~ in irregul nr rn nssc~ In limestone. Argcnti fc rou,:; lead 
ore;; haYc also been \\·orkcd in the i~lancl~ of ::\I ilos, Pharo;;, and Santorin 
in the £gean sen. These deposit,; arc as,:;oc in ted \rith volc nn ic rock~ and 
carry galena, sphn leritc, chalcop:nitc , and pyrite, " ·ith common!:· bnrite 
ns a gangue. 

Hungary 

In Carpnth ian mou ntai n:" , northern Hungar:-, occ ur an ao,crnblage of 
veim a;:;~ocin tccl \r ith Ter tinry Yolcanic rocks. The ore min era ls include 
gold telluricle:", :"ilnr ores, gnlena, sphalerite, pyrite, marcasite, chnlcop:-·rite, 
tetrnh cdrite , bournonite, jnmesoni tc, sti bni tc, and cinnabar. \\·ith calcite 
and othe r ca rbonates. baritc, fluorite, and zcol itc~ as gangue:". In certain 
,·ein,; ga len:-i predomina te;; among the ore rninernls. The chief mining 
district~ nrc :-;chemnit z-E:renrnitz, Xag~· -B nn:-·a -.F el,:;ob :1 nYn-E:apnik. T he 
J ohann :-ind :-; pita le r \'Cins of :-;che rnn itz-T\:rernni tz di~tric t lian been mined 
for lheir galena content. At Felsoban:n1 :-i nd K apnik argent ifcrou' galena, 
accompanied by sphal critc, is the important ore. 

Italy 

The chi ef deposit" of zinc and lead in Ttal y arc in Sardi ni a. The:- h:wc 
bee n knO\rn frnrn a Yen· carh· da te and \Ycrc \Yorkccl by the Phocnician~. 
Ca rthagi nian ~, and Ro1;rnns .. Other clepo:::its occur in v·cnctia, Lomlrn rcly , 
Pied mont, and Tu,can>·· 

:-;arclinia con~i~t~ of brn hi 1 ly region:; compo~ccl of prc-Tcrti n ry rocks 
separated by a broad d cprc~~ion fill ecl \\·it h Ter tiary deposits . Both to 
the cast and \rc"t of the clepres~io n the Prccambri:-in nncl Pa lmozoic rncks 
\Yhirh fo rm the greater part of the isla nd arc :::trongly folded, \rith the 
exception of lhe uppermo:"t beds \rhich arc P ermian . I n the ea~tc rn region 
the re \ras a later period of clcform:-ition \rhich in\'olnd Jurns,ic and Crc
tarcou:" sl rnta. Th e :\I c:"ozoic rocks of the \\"e~tern region, co rn pri~ing ;:tra trr 
from Tri as"ic to Cretaceous in age, and the T ertian· rock;;: throughout 
the isla nd lie nea r ly horizontnl. 

Th e chief zinc ·and lc:-icl clcpo,it;: of Sardinia arc in the neigh bourhood 
of I glc:" ias in the soutlrn·est pnrt of the i~la nd . Th e:· con;;i~t of \·cins 
trave rsing grnni tc and P ala:ozoic :::trata, an d replacement dcpo,it;: in 
P ala:ozoic limc~toncs . At ::\ Iontcponi near I glc,ias the dcpo~it;: arc 
large, irregular replacements in limestone occur ring along c ontact~ \\·ith 
slates . The primar:· ore:" arc galena and :::pbale rite , the former being 
more abundant in the upper zone. Near the :::urfacc arc la rge clepo~it;: 
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of :::ccondan· smith:::onitc and ralmninc. Similar dcpo;:its occur at 
:\fa lfota no, about 8 rnik:-: nortlmc"t of Iglc,-ias . At the San Gionumi 
mine::: about 2 mile,: :::outlrn·c,-t of I glc;:ia,.;. irn•gula r, ncark Ycrtical Ioele 
fi,:;:mc dcpo,:it::: yielding argcntiferous galena nnd sphalcritc arc found in 
linic,.;tone .. ..\ t Xebida near the 11·c,:t roa:::t of l gle,:ia,.; carbonate and ,-ilirntc 
zinc ore,: occur in lime,:tonc in pipes in some cases 60 feet in diameter . At 
:\ I ontcnccliio a re 1·ci n,: a ncl Ioele fi ,.;,:urcs Yar:-·i ng from narrow stringer;; to 
ma,:~c ,: 50 to JOO feet in 11·idth. carr~·ing argentiferou~ galena, zinc blcnde, 
and ,:ulphicle,- of copper nncl irn n. Th e ,:econclar,· mineral" include ccrn,::::itc, 
p~·romorphite. crocoitc , and ,:iderite. \1·ilh nati1·e ,:il\'Cr, rnby ;.;iker. and 
:trgentite. Cinnabar and compound,: of a r,:cnic . antimony , nickel , and 
cobal t al,:o occur. The gangue minerals arc c·hiefly quartz and calcite, but 
h:nile , fluorite, and zcolite::: arc al:::o found. 

Tn the C:11npiglia ::\Ia rillima of Tu:::c an~-, nin,: tra\'Cr,:ing P alrcozoic 
;;late,: earn· nrgcntiferou,.; galena, zinc blende. chalcop\'rite. and anti
moni:1l lead ore,::. together 11·ilh ,:mnll quanlitie:; of cas:::i tcritc and com
pound,: of cobalt and bi,:muth in a ganguc of quartz, cnleitc, and sidcritc. 
Tn connexion 1rith the . ..\u,: tri:rn clcpo;:its reference h:1s been maclc to the 
impo rt :rn t zinc and lead ore,: of northern I Lll:-· . the rno,:t important of 
1rhirh arr localized :1t Raibl :rncl Au rnnzo. ::\car Trent nnd other plare::: in 
the T~·rnl oc·c·ur man.1· zinc· and lead -bearing ,·rin:::. Zinc ore hns al;:o been 
minrd at Argentina near Auronzo, and in the Yallc Scrinna cfotrict of 
::\I ilnn, in Lombard\'; abo in Tu,:rnny at Botlino, and in the Aupanian Alp;:, 
C'a-t of Canar:t. 

Norway 

Sph:tleri le :rnd galena oeC'ur 11·iclcl)· "J)l'e:ul in ::\onrn~-. the fo rmer 
u~ua lh· in prrdorninalc a1no uiir;:, but on ac·c·ount ol' tlie c·omplexitY of the 
ore,: t he proclurtion ha;: formerly been ;:mall. HeC'enth· the clc1·elopmcnt 
o[ flotation :rnd leaching prore;:se,; hn::: (']'Cnlrcl an interc,;l in the zinc: 
depo,:it-. ,:0111e of 11·hich arc no11· under cle1·elopmenl. Du ring recent Years 
there ha;: been an annual prnduction of frnm 5,000 to 6,000 tons of refined 
zinr from foreign ore,:, C'hcnp 11·:1icrpo1Yer playing an important part in 
e,;tabli,:hing the inclu~tr>-. 

The zinr - leacl depo,;it;: of 1\orn·a:-- may be cli1·iclec1 into three main 
grnup,:, ac·c·orcling to their age: (1) tho~c related to the cruplin::: of Q,;]o 
region, :rncl prnbably De,·oninn in age; (2) tl10,:c related to the inlru-iYe:' 
of the C:tledoninn ::\lounbin rhain of OrdOl·ician-Silurian age; (3) those of 
th e .-\ rchrcan rock;:. 

The Ol'C:' of o .-lo region arc rontact-rn ctnmorphi c dcpo,;its in Cam
bri:tn-:-\i lmian limc,.;tone,: on the con tact 11·i th grnnite,- and quartz-,;yenitc,;. 

The zinc-bcnring ore;: of the Cnlcclonian l\Ioun tn in chain nrc of (Iyo 
t\'pe,: : ( l) zinc ore,: 11·ilh galena and ,:uborcl in ate amount::: of iron rnl
phide:::; :rncl (2) zinr orr;: in p~·ritc and rhalcop~·rite dcpo,:it;; . Th e former 
orrur a,: lcn,:e;: and impregnation;; in regionalh- mctamorpho;:cd mira 
,.;rhi,:t;: and marble,:. T he>- a rc related to granitic intru,:i,·c::: and arc at 
lea,;t partly of mctasomatir orig in. Th e gangue mineral,: arc mainly 
qu:ntz 1rith ~ornc caleite ancl barite. Th e;:c clcpo,;il,: orrur for the most 
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part in northern ]'\onn1yl. In many of the pyrite and chalcopyritc 
dcpo;;:its of )Jonrny zinc is present in amounts Yarying from 2 to 5 per 
cent. Thc~c dcpo"it~ occ ur in metamorphic mica ~c hi sts and grccnstoncs 
in connexion 1rith intrusions of gabbro and granite. These sulphide deposit;;: 
arc of huge size and though the zinc may be only a by-produ ct they fo rm 
the largest rc~crn of zin c in the country. 2 

Th e r.i nc nn d lead ores of the Archa'an belong to severa l types , arc lc;;:s 
k no\\"n, and arc of Jc;;::; importance. 

Poland 

Th e important zinc-producing region of Upper Silesia is now largely 
Polish 1.crritory . Lead ore:; a lso occur in the region but in subordinate 
quantitic~ . Lead mining was commenced as early as the twelfth century 
and the mining of the zi nc ore for the manu fact ure of brass in the six
teen th c- cn llll'Y . 

Th e cl c p o;;: i t~ occ ur in Tria~s i c limestones and dolomite~ ll"iii ch arc 
underlain unconfo rm ably by Carboniferous mcarnrcs carrying importa nt 
scam;;: of rnal. Th e association of the metal lic ores and the coal is nry 
important from the view of ~melting lmY-grnc\c ores. Th e ores occur at bro 
horizon~ ; in the upper, galena :ind oxidized zinc ore predominate; in the 
lo ll"cr . splrnle ri tc is the most im portant ore mineral and is accompanied 
h>' g:1lcnn and nrnrc:i,;itc. The upper comm on ly lies fro m 40 to 80 feet 
a boYc the lo1rcr and fo rm ::: ;;:.hcct - lik c bodies varying from a few inches 
lo n foot or more in thicknc""· T he lo11·cr or zinc zone lies at depth~ from 
200 to 375 feet bclo1r the surfa ce. Th e deposits here arc regular, cxtcnsin, 
and ncarl>· ho rizonta l. Pipes :ind irregul a r cavities filled ll"ith ore arc 
also found . Th ere ha,:; been mu ch dispute concerning lhc origin of thc:0c 
ore::, bu t it is now generally attributed to the act ion of asce nding hyclro
thcrnrn l solut ions . Th e for mation of the oxi dized ores from the or igina l 
sulphid es \Ya~ later ac r om pli ~hccl by the action of circu lating :o m facc 
11·nters . 

Pot·tugal 

Ycins ca rr>·ing argentifcrous galena han been 11·orked in the ;;:outh -
11·e~tcrn pan of P or tugal, bu t the coun try is no t at prc"c nt a source of 
ci thcr lend or zinc. 

Rou111ania 

In the Trnnsylnnian Erzgcbirge, principally noted for its gold tcllu
ride:: . arc rnbordinntc amounts of lead ores. 

Russ ia 

Zin c and lead ores occur in many place;;: th roughou t Ru :=; in, the more 
im portnnt occ urrences being in the Caucasus mountains and in Siberia. 
Th e Tyutich a min e nea r Ol ga bay, 200 mile ;;: northcast of Vl adivostock , 

1Torgcrscn1 .J .C.: "Z inc and Lc:td Deposits in llo!gcland, XorUicrn Xorway" ; Gcol. Surv., Korway, No. 131, 
pp. i0-i9. 

2F'osliC', S.: " Pyrite H csources of X orway"; in LC'S Reser ves .:\fonclialcs en PyritC', l nt. Ceo!. Cong., ~Iad ricl, 
vol. I , pp . 159-24 1 ( 1926). 
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has considerable reserves of zinc-lead ore . Ano ther large deposit occurs 
at the Ridd er mine in Scrnip;1latiMk district, ::outlmcc:tcrn Siberia . In the 
provinc e of Irku bk, at ::\crtchinsk , a large nurnber of sih·cr-lcacl deposits 
occlll" as stock,rnrk" and a~ lcn,cs in limestone. Thc"c deposits \\"ere 
formerly \\·orked for silver . Deposits are also lrnovYn to occur in the eastern 
Kirghiz ,[cppc~ . l n the \rcstc rn extension of the Altai mountain s arc 
\"Cins and lemcs carrying argcntiferous galena, and sphalerite . T hey 
occur in Silurian, Dc,·onian , and Carboniferous rocks , and rarely in crys
talline 'chd;:. 

Spain 

Spain i~ the largest producer of lead in Europe and it is al;;;o an 
impor trnt prod ucer of zinc ore. The chief lead-producing districts arc 
in the prO\·inec of l\Iurcia and in the Sierra ;_1orcna in the province;;; of 
J acn and CorcloYa . Th e chief zinc- producing regions are the Cantabrian 
m ou nt ainc: in the northern provinces o[ Santander and Ast lll"ia::: , and in the 
proYince of Lcricla in the northeast and in ;_rurcia in the southcast. 

I n the Sierra ;_lorena, lead deposits occur along bo th lhc northern and 
the sout hern border and also in the cen tre of the range. The m ost import 
ant cli .-trict i" the Linnrc, -Carolinn,l on the south side. The clcpo~ib 
arc veins cutting Prccambrian granite and Silurian slates and quartzites. 
The depo,iL' arc genetically related to intrusions o[ ciuartz porphyry and 
s:;cnitic gra ni te of late Pal::cozoic age. T he vcim arc clue to the mineral 
iz:ttion of defini te "c ts of fracture . Their twcrngc \ridth is abou t one 
m etre . T he important ore mineral i:- galena \Yhirh in some veins ic: 
nrgcn tifcrouo bu t \Yhicl1 in the majori ty of ca~cs e~uric~ \'Cl'). little silver. 
Ccn '""ite oc curs in the oxidized zone . The ganguc i::: chicfh · quartz , \rith 
miall a1 noun t" of calcite . baritc, and siclcritc. T he ore-sl10ots arc irregu
lar in direction ancl dep th, rich pocket' and bancn zones alternnting. 

In l\l urcia the dcpo;;its arc veins traYCrsing slates and replacements 
in P cnninn limc.-tonc . The important district ic: that o[ Ca rtagena -l\[ nznr
r6n. The galena i~ a~;:ociatccl \Yi tl1 sphalc ritc and pyrite and is richly 
argcntiferou'. 

T he zinc ores of the Cantabrian mountains of Santander arc r eplace
ment~ in li 1rn'"lonc, con~isting of pocket;:; and incgular masses . They 
occur at hYo horizons, Carboni ferom and Cretaceous . T he most cxtemive 
clcpo~it' arc fo und in the former . Th e ore i" largely zinc carbonate and 
in fc\\· cn~cs contains Jcacl or copper minerals. 

Sweden 

D eposits of zinc blcnclc occur about 8 miles from Ammcberg in Ncrilrn 
prO\·incc, at the northern encl of lake \\'cttcr. The ore, consisting of 
sp lrnlcritc, galena . and pyrite, occurs in lenses of considerable size in n 
folded and contorted gneiss of Pree am brian age. 

At Sala, north of Stock holm, a deposit of lead and zi nc ore occms a~ 
replacements in a metamorphosed dolomitic limestone which forms lenses 
in Prccambrian crystalline schists . T he chief ore mineral is galena, con
tain ing high sih·cr \'alue:: , with ~phalcritc and pyrite in subordina te 
amou nts. 

ll lrrei:1, .J ., an d de :\h·arado, A.: "The \l ctall ifcrous Dt·posits of Linares and 11uclva''; l nstituto Gcologico 
de Espann, 1926. 
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Yugoslavia 

Lead ores han been mincJ nc:1t' Belgrade at Ccn·cni Brey and E:osrnaj, 
at B:-ibc, 5 miles from the Ralja rai!lniy :::tation, and in the northern part 
of the province of i':)]avonia at the :\lcjica mine near Plibcrg and the Lctija 
mine, north of Ljublj:tnn. 

In Bosn ia lead ore;: occur in Ycins a;;;soc intcd \1·ith ande:::itic hwas, 
"late". nnd qunrtzites. The ore.- consist of argcntifc rou" gnlcnn, 1\·1tl1 blcndc 
and 1r<ritc, and compou11d' of c:oppcr and antirnon:--·. 

At Laibnch and Carniola ores of zinc and lead, accompanied by 
cinnabar and bnritc. occur in fi""urc brcccia::: in Cnrbonifernu::: snncl,tonec 
and shale:::. 

AFRICA 

Alger ia 

Lead and zinc ores occur in a number of localit ies in Algeria, and 
important quantities ha,·c been shipped to France. Th e hrn ore~ arc 
common!~- a":.:ocia(ed, ~phale ritc in many cases predominaling. :l\Inny of 
the dcpo:::it;: con:::i st of replacements of the nummulitic lirne::tone of 
Tcrtiar:-- age \rhich i;: 11·ell dcYeloped in the region of ~\ tl:1" mountain". 
Olher,; nrc in the form of vein;: cutting Crclnccou" marl" and lime,tone". 
The ore commonly con;:i:::ts of carbonates aboYe \1·ater-lcYel and ~phalerite 
nnd galena bel01r it. 

Rhodes ial 

Le:·H! and zinc depo"i(:-; oc·cu r in different parl:-; of Rhodc,ia, but the 
main occurrence is that of Broken Hil l in north1restcrn Rhode;:ia, about 
300 mi](';: to the norll1e:vt of \'iC'lorin folk Th e di,co1·c1·,- 11·n" made in 
1902. The ore-bodie;: arc iregular ma:::se;: and irnprcgnatio1~::: in cr:--stallinc 
lime"tone. The principal occurrence~ outcrop as 1011· hills or kopjcs which 
"land abon the ~mrouncling flat country, the largr~t being about 90 feet 
in height. The:::c kopje::: con~i~t almost enti rely of oxidized ore. E:opjc 
Xo. 1, "·hich formerl>· rn"e almo"t perpendicularly lo a height of 65 feet, 
ha::: been replaced b:-- a deep excavation co1·ering onr 200,000 sciuarc feet. 
At ::'\o. 19 the ore-body ha~ been mined to a depth of 215 feet and cliamoncl 
drilling ha::: proncl it (o a depth of 350 feet. The primar:--- ore con:::i;:ts 
of galena and :::p!rnleritc in intimate a;:;:ociation. Th e oxidized ore: con:::i~t:i 
of enl:unine and ccru""ilc with Yariablc amount~ of inter:::per,ed limonitc. 
An intere:::ting fcatmc i ~ the prr,enee of thr ;1,in(' nho:::pliates, hopcitc and 
tarbuttitc. and the ,·anadium mineral, cl escloizitc. 2 

Pnlil reccntl)- tlH' ore pre"en tecl many mctallmgicnl d iffi rult ics, but 
the production of elertrol:--tic zi nc has nm1· pro1·cd n succc;:;: :rncl a plant 
11·ith a rlnil:-- produdion of 40 tons of metallic zinc ha;; been erected. It is 
estimated that the kno11·n resen·e;: "·ill Inst fifteen Years. The~c include 
800.000 tons of oxidized ore 1ritl1 a zinc content Yary.ing from 27 to 33 per 

l\ l incrnl Tndustr_,. during 1926, p. i26. 
2~prnc·C'r, L .. l.: "On JTopC'itC' and Othrr Zin<' Pho~pl1:de:-; :tnd .\~~ociated :i. t inC'ral~ fro1n the:' BrokC'n H ill ) f ines, 

Norlh-ll'cstorn Hhoclc;ia"; ~!in, ~ l :ig., \'01. 15, pp. 1-38 (1908-10). 
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cent, 38,000 ton;: of nrnaclium ores 1rith a zinc content of 8 to 15 per 
rent. 109,600 ton::: of sulphide ores 11·ith a zinc content of 30 to 42 per rent, 
and a ~Ing clump 1rith the zinc content c:0timatcd at 18 per rent. 

Tunis 

Tunis is an important source of ores of both zinc and lead. The mines 
con"i~t of small, scattered units. The deposits are principally rnctasomatic 
replacement::: in nurnmulitir lirnc:;:tonc along the rontarb of :'C'hists and 
quartzite,.;. The primar~· ore ronsi::;b of galena and a::;::;ociatccl sphaleri tc. 
The galena i,; seldom argcntifcrou:::. Cc1 ussitc and smithsonite arc of 
common orru 1Tcncc and fo rm important ore:=:. At Laghouat, 35 miles south 
of Tunis, arc deposit::: of zinc ore in \\·hich the silicate, calamine, prc
domina tc:=:. 

Union of South Africa 

Lead and zinc ores occur in many places in the Union of South Africa 1 

in the limestones and dolomites of the older geological formations. N car 
Ottos H oop, ::\Ialman i district, 1ycstcrn Trm1 svaal, zinc and lead ores occur 
in pipe- like clc11osit;: and ~mprcgnations in dolomite. T he primary ores 
consi~t of galena and sphalcritc, with ,secondary calamine, srnithsonite, and 
copper carbonates in the oxidized zone. In Pretoria, Rustcnburg, a nd 
::\Iarico districts, of the Transvaal, there occur deposits consisting of vein 
contain ing argentifcrous lead associated with ores of gold, silver , copper, 
and cobalt. At LecmYkloof, Pretoria district, a deposit of galena occurs as 
a replacement deposit in dolomite at the contact with overlying shalcs. A 
similar dcpo;:it ha;: been 11·orkccl at Rhenostc rh ock. Deposits a rc known to 
orc·111· at nHltl» other localities in the Tramvaal. In the Cape Province, 
porkct::: of galrna arc fo11ncl at B anghock, Kn» sna, and H.i chmond and in 
tl!P di,:trirt::: of Bc:iufort \\' est, \" irtoria \\' c:::t, Calcdon, and S1Ycllcnda111 . 
I n :)outl11rn~t Africa :i rgcntifcrous galena i~ found at Pomon a, at Aiai,;, 
ancl in other locnlitic:::. 

ASIA 

Asia Mino1· 

~ih·cr-lcacl-zinr deposits are found in a number of districts of Asia 
::\I inor.~ At Balia-Karaiclin J3ru:=::i the clcpo,its arc Ycin:::, 1 to 35 feet 
thick, orrupying fi~,.:urc,.: in nugite-anclc~ite near it,; contact \Yith Carbon
ifcrou::: limc,.:lone. T he orc5 arc argcntifcrous galena and sphaleritc. At 
Bulgar-::\foclcn in K onia the deposit" arc . the result of contact action of 
rnino-granulitc" which lrn\'C been intruded into Pal::cozoic limc:::toncs. In 
.·\.n gorn, ,.:ill-er-bearing lc::id ore i~ found in 1·arious mines ll'hich are state
controllcd. Ncnr ~myrnn lead ore~ nrc a,;:ociatccl with those of zinc. 

1"Lead in South Africa"; ·:.l in. ":\fn~ .• D ec. 1919, p. 372. 
:?Pcnzcr, N. }. \. :"The :\lincrals of Anatolia"; :\lin. )lag"' YOI. 21, p. 7G ( 1919). 

%752- 25 
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China 
The largest zinc and lead mine in China is the Shui-Ko-Shan 1 in 

Hu-nan pro\·incc, \rhich has been 1rnrked spa~moclically for the pn~t three 
hundred years . The deposit occurs in \rhat is kno1rn as the "Great 
Lim estone" formation of probable Carboni fcrous age which is oHrlain 
hy red sandstones and shales c;f Cretaceous or T ertiary age . An intru~ion 
nf sycnitc, apparcnth· in the form of a laccolith, has tilted bolh formations, 
producing an anticline, the crc:.:t of \rhich ha~ been dcnuclec\ exposing lhc 
in tru"i\·c aud a contact brcccia. The ore-bodies arc large, irregular-shaped 
masses composed of zinc blenclc and galena \\·ith iron and copper P.nite~. 
dcnlopecl in the limc~tonc at or nea r lhc con tact with lhc ~ycnitc . Other 
!encl -zinc proprrti c' lHl\'C also been operated in Hu-n an. 

Vein ' carrying lead and zinc ores, \\·ith \\·hich arc a''oci :1tccl sih·cr 
min erals and compounds of ar~cnic haYc been mince! in the pro\'incc of 
Chi-Ji. 

India ancl Inclo-China 
C:a lcna and :.:phalcritc arc knom1 to orrur in man>· parts of Indi a. 

hut the only clcpo~its \rnrked 011 a large :.:c:ilc arc those of Bmnh\·in, in 
T inrngpcng :.:talc, one of the northern Shan :'late:.: of Upper Burma . Th e 
dcpo:.:it:.: rompri:.:c an area of 2. ,)00 ane:.:_ T he ore zone ha" been traf'cd 
for a length of 8,000 feet :rncl Y:1rics from 350 to 500 feet in \ridlh . The 
dcpo:.:it:- arc cnonnou:.: rcp lacemrnt:.: ocnirring along a nearly Yertic:1l zone 
Ill' combined faulting and :.:hearing. The strike of the th irkc"t part of the 
~ulphiclc zone i:.: north 25 degree:.: wc:.:t and the dip i" 70 to 80 degrees 
1rc,:t. Th e h:rnging-1r:1 ll con~i~l" of feld,;pathic grit:.:, belonging to \rhat 
i~ kno1\·n n" the Ba1nhrin "('ric"; lhe foot-\rnll u"ually con;:i~t:.: of rhyolitc 
lufk T he orc-"hool" arc confinrd to the luff;: :111d do not occm in the 
fclclspathiC' grit:.:. The hanging-\rnll i~ fair!)· regular, bu t lhc foot -wall 
i:.: le,::.: rlearh· defin ed . common!)- n gradation cxi~ling bct1\.C('n the ;:olicl 
~ulphide zone and the un alte red rhYolitc luff", the grndationnl zone con
~isling of luff~ minera lized 11·ith "ilica and containing nc;:t~ and >'lringe1;; 
of ,;ulphid('~ 1rhich gradually dimini,-h in amount as one pn:::H' ;: out from 
lhc ore-body. Th e 01·c i:.: complex in character. .The properly i,- operated 
h.\· the Burm a Corporation organized in 1919. 

Ore ~ imi lar to that nt l11c Bn1\·d1rin mine~ i~ reporlcd lo occm at lhc 
l\Iohorhang mine:.:, about 20 miles to the north. Zinc ore,: arc stated to 
oecm al,;o at .Lmnr in rdaipm :.:talc , Haj putan a . H ere the ore consists 
of "mi lh~onile in nin" 3 or 4 inches \1·idc tra\'c r,;ing quartzite . Sphnlcritc 
i~· found a:.:"ocialcd \\·ith g:1len:1. chalcopyritc. and py1Thoti tc in :-;ikkim 
and nrar the Shigri glacie r in Lahn ul :'phale ritc oc rur ;: a"sociatccl \1·ith 
antimony ore. 

Hich dcpo~i(.< of zinc ore ocrm in Annam and T ongking. Thr import
ant ore mineral i;: ;:milh,;onilc. Th e large"l produc tion i~ from Cho-clicn 
\rhcrc opcrnlion" began in 191 4 Smilh;:onite h:« a!:•o been mined near 
Tr: tlt!!;·dn and at lhc Lnng-hi t mine near Thai-'l\guycn. 

1\Vlwl cr. A. R .. and Li , s . Y.: "The S hui-Ko-Shan Zin c and LC'ad ".\[inc, in Hunan, Central China"; .\lin. ".\fa ~., 
vol. 16, p. HI ( IUl7 ) . 
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Galena and splrnlcritc lrnYc been produced from the Quan-Son deposit 
111 the pro\·inrc of Thanh-Hoa from Trifl!'!'ic limestone near the contact 
\\·itl1 ;;('hisb and from the old Chinese mine at :;\Ioa-Ha, in the province 
of Yinli. 

Japan 

T he chief zinc-lead producing district in J apan is the province of 
H icl:1. The 1110,- t important property i;;; the E:arnioka 01rncd by the l\I it,,ui 
l\ I ining Compan\·. The ore con,ist:;; of argentiferous galena and sphalerite 
and cont:iin~ frnm 10 lo 16 per cent zinc. It i" a contact deposit occurring 
at the rnnrgin of a quar tz porphyry intrmive into gneiss. The Osaka 
:\l ining C'ompnn>· in ndclilion to operating in the prO\·incc of Hida has 
produced about 15,000 tom: of ore annually from Korea. Japan imports 
zinc ore fron1 Siberia, China, T ongking, and Australia . 

. ·\ rgenti fcrou;: galena occuP" in veins in the i;;land of Saclo at Akita 
and ~irnilar dcpo;;it,- a rc found near T oki o. 

APSTRALASIA 

New South Wales 

:\u ,-tralia i;; the lnrge;;:t producer of zinc-lead ores in the British 
Empire . T he main producing district is Broken Hi ll, ;{e1\· South ·\\'ales. 

Tlic rocb of Broken Hil l 1 consi!'t of a complex of prc::: urnab ly Pre
cambrian age, including gneio:,:es and schists of man~· \·arietics. Th ey 
were formed b.\· the mctnmorphi~rn of a series of argillaceous and ~andy 
sediment~ in t rnclcc! by ;:ill~ and cl~·kes of acid and ba;::ic composition. Th e 
sedi1nenlary member,; inC'ludc ~illimnnile gnci-,-, nnd mica, clilol'itoid , 
:: tamolitc, "ericitc, and quartzite schists: the igneous members include 
augen gnei:'.•e~, arnphiholi lc , pcgm:ttite, aplite, granite, serpentine, and 
rlolcrite. 

Till' ore dcpo,:i t,- arc of replacement origin, formed under condition,; 
of high temperature . The main dcpo.-it lrns a length of 3~ mile;: and 
varic ." in 11·idth from a fc11· feet lo as much a::; 200 feet. I n plan it form~ 
hrn broad cuJTe~, the m;iin trend being northeasterl:-·. The dips , though 
Yariablc . arc generally high lo the 1Ycst and norllmc"t. In cro~s - section 
the cil'po,:it con,:i.-ts mainly of h\·o portions, a more or lc!'s pcr!'istent zone 
kn01rn :lo' the "l<oot- \rnll lode" which apparently follo1\·s n fault -plane 
and i:l rgl' . bulging ma,;sr'~ of ore 1Yhich occur along the hanging-1Yall ~ide 
of lhi;: lode ancl \1·bich follow the ;:trnctural planes of the cnclo~ing rocks, 
often in the form of "'addles." 

The upper part of the deposit:! contained great quantities of secondary 
ore. Benen th the go,-,::an outcrop zone 11·:1" an oxidized zone consi~ting 
of earbonate ore. dr~·, high-grade ore, and cir>·, 101\·-grncle ore. The car
bonate ore 1r:1' made up of a loo-c aggregation of ccrn;:,itc and a gnngue 
composed of :oiliccous ancl alurninous material impregnated more or less 

1 AndrC'\\·~. C . C.: "The GeolO!.!:." of the Broken llill D istrict"; Geol. :;.:.urv .. :\p,,· ~outh Wales, } [em. No. 8. 
~ l {enny, E. J.: "Sih·cr, I.cad, Zinc"; Hull. ::\o. 2, Geol. 8urY., Ke,,· ~outh \\' ~lif'~ ( 192:3 ) . 
!JU752-25~ 
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1Yith manganifcrous iron oxide. SilYCr in the nati1·e form and as haloicls 
ran from 5 to 80 ounces to the ton. The dry, high-grade ore consisted of 
k aolin 11·ith some garnets and qu artz \\·ith native silver and haloids of 
silYCr, giving silver Yalues of from 4 to 300 ounces to the ton. The dry, 
low-grade ores differed from the carbonate ore only in containing a much 
smal ler quantity of ccrussite 1Yith a larger proportion of gangue. It 
yielded 5 to 40 ounces of silver to the ton. 

Between the oxidized and sulphide ore wm:; a thin lay er of scconclar.'· 
sulphides 3 inches to 3 feet in thickness, representing ordinary sulphide 
ore that had been enriched by descending surface 1rn tcr5. It contained 
a maximum of 250 ounce of si lver per ton and, in many places , as much 
as 12 per cent copper. 

The ores of the primary sulphide zone a rc an intimate mixture of 
galena and sphalcrite , with chalcopyrite, pyrite, and pyrrhotitc in a ganguc 
of rhoclonitc, garnet, calcite, pcgmatitc, " ·ith green feldspar, apatite, fluor
spar, quartz, and silicifi cd country rock. Th e higher grade of ;:;ulphidc 
ores are rncdium-grainccl aggregates of galena and blcncl c \\'ith YCr.'· Ii ttlc 
ganguc. The sulphide ores are divisible in to tlrn broad clas~es, the 
rhodonitic and the calcite, depending on \\'h ethcr rhodonitc or calcite is 
the more abundant gangue mineral. The rhocloni tic ores arc dc1·clopcd 
chiefly in the central part of the deposit ; the calcitic type is more abundant 
near the ends of the Ioele. 

Lead and zinc mineral s arc known to occur at many other localities 
throughout New South Wales. 1 A small production of lead has been 
made from num erous sil vcr-rnining districts such as Y crrandcri c, Sunny 
Corner, Condobolin, Leadvill c, Rivcrtrce, Y:lss, Tingha, HillgroYC, Goul
burn, Glen Innes, and others. 

Queen sland 

A silver-lead field 11·as di;;covcrcd in 1923 in Qu eensland at mount J::a:! 
on the "·c tern branch of Leicharclt ri1·er, about 60 mi les '.l'Cstcrly from 
Cloncurry. The main deposits are in a zone 5 miles long and 1 mile wide. 

Th e rock s arc altered sedim ents of the Cloncurry se ries, considered 
to be of ilurian age . Th ey consist of fin ely banded quartzitcs , porous 
beds of cl:ly and iron~ to nc , contorted and much altered ~hales, irregular 
ma~scs of iromtonc more or le"" :'tainecl 1Yith manganese, a nd finely strati
fied beds of m agnesite, dolomite, a nd limestone. A\\"ay from mount ha 
simibr belts of rocks nrc to be see n in all directions , alternating with 
quartzitcs \Yhich ha1·c been formed bv metamorphism from coarse-grained 
sandstones and cut by grnn itc intrusions and pcgmatitc dykes. 

The ore dcposi ts arc replacement:' ::dong bedding planes; ore-bodi es 
formed in the spaces produced by the folding, rolling, and separation 1Jf 
the stratified bands. Th e thickness of the incliYicl ual ore bands varies 
from :l mere fraction of an inch to Revera! feet. In some outcrops quite 
a number of fin e, rcguia r hands of ore arc to be observed separated b.'" 
band:=: of ironstone, clav, or ribbomtonc in the 1Yidth of a foot; other 
occurrences sho"· band s of ore a foot or more thick and massed together 

~nny E. J.: "Silver, Lead, Zinc"; Bull. No. 2, Gcol. Surv., Kew South Wales (1923). 
:? Dunsi:~n, n.: "Mount Isa Silvcr·Lc:i.cl Deposits"; Queensland Government Jour., June 14, 1924, p. 200. 
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lo make up a formation in place" 12 or 15 feet th ick; in still other showing;:, 
hca\·y bed~, a~ much a~ a foot in thickncs", arc "cparatcd from one another 
b\· ~evernl feet of barren rock; or numbcrlc;:s srnnll bnnrls of ore rnny be 
,_,;read out oYcr a section of perhaps 50 feet. At the sur face lhc ore is 
earbonntc, but it grades into primary "ulphiclcs bclo11·. In rhc primary 
zone "phnlcri tc al~o occur~. 

Zinc and lead C-!«:s h:wc al~o been mince! in Burkcto1rn district in the 
nortlrn·cst corner of Quccn"land, from the :\foun t Barker :::ilnr-lcacl mine 
in the Eungclla goldficld, and from other cli"trict::. 

West Auslralia 

In \Yc"t Australia the chief lead occu rrence;: arc in Xorthampton 
cfo;tric-t. The dcpo"its arc YCin~ lhat occur in garnetifcrous granite in 
association 1Yith parallel ba"ic dyke~, in many cases along their contacts 
\\"ith the granite. The nim arc u,;unll>· small but of considerable length. 
The main ore i" high-grnde galena \\"hich c·ornrnonlY ocl'urs in "hoots of 
from 500 to 1,000 feet in length. 

Tasmania 

J,ead-zinc clepo~ib occur in scnral cli"tricts of Ta"mania, lhc most 
important of 1rhich arc on llie \H':'t c-oa"t in the neighbourhood of Zcchan. 1 

The :\lount Rend group i~ "iluatccl about 17 mile~ from Zeehan, the Rose
he r» clcposih about ] 1 mile~, and a number of other" arc loca ted clo~c to 
Zee h an i lsel f. 

The clepo~ih arc in n complex of rocks of Pre-Silurian age. They 
consist of a conformable seric" o[ sediment", tuff", and la\·n flows \Yhich 
ha 1·c suffered intense com pre;:,ion n nrl metnmorphi"m cl uri ng 1Yhich they 
1\·crc throm1 into a complex "eric~ of folds and chnngecl into schi~to;:e rocks. 

Th r zinc-lead clepo~it" arc mcta~omatir replacement;: of rnctarnor
pho;:ecl calcareou;: beds in thi~ "erie;: . The horizon carrying these calcareous 
beds i" approximate!» 200 feet thick, nr~·ing, hO\YeYcr, in different parts of 
the field . The ore;: have a banded ;:t ru cturc, ;:omc c-onsi;:ting clr •minantly 
of spltalnite, in other;: galena is more abundant, and in ~till others pyrite 
preclominntes . This banded ~tructurc is considered to be the result of 
sclecti\"C precipitation from the mineralizing ;:olutions clue to the Yarying 
composition of the replaced rock. The greatest \Yidth of the ore-bodies 
is about 55 feet, and all gradation;: from this figure to <t fe11· inche~ are 
ohservablc. Ore-bodies han been expo;:ecl continuously 01·er a length of 
850 feet. 

I n \Yaratalt 2 cli;:trict nins carrying a rgcntifcrou~ gnlcna and sphalcritc 
ha,·e been operated. 

1 11 illR, T~oftus: "Preliminary HC'port on the Zinc.lead Sulphide Deposits of the Hoscbery District"; Tasmania. 
Dept. of :\l ines, Gco1. Surv., l~ept. ::\o. 7. 

:!Ward, L. K.: "The Silvcr·Leacl Lodes of the Warntali District, Tasmania"; Dept. of Mines, Gcol. Surv., 
Rcpt. No. 2. 
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New Zealand 

Lead and zinc orc3 occur in many place:;; in Xcw Zealan,1, but little 
has been done to cleYelop them commercially . Hauraki peninsula, in North 
i;: la ncl, contain~ an as;: cm b I age of \·ei ns connected with Terti ell')' vole a nic 
rocks. Some of the clepo3it;: ha\"C been \rnrkecl for thei r gold content and 
it is prnbable that zinc, lend, and copper orc5 may ~ornc da)· be minrcl 
with succc;:s. 
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Production of Zinc in Canada, 1911 -1927 

(Figures supplied by the D om inion Bureau of Statistics) 

Y ea r 

19 11 ................. . 
1912 . . . . . .. . ....... .... . . . . . . ... .... .. 
19 l:J.. 
1914. 

1915. 
1916 .. 
1917 .. 
191 8 
191L ......... . 
1920 ......... ' ' . ........ . 

1921. 
1922. 
19n. 
192-L. 
192.5. 

1926 .. . 
1927 .. . 

P ounds' 

1, 877 ,479 
·l,283,760 
5,G·IO, 195 
7, 246,063 

9,771,651 
23, 364, 760 
29, 668, 764 
35,083, 175 
32, 194 , 707 
39,863,912 

53, 089, 3.56 
56, 290, OOO 
(i0,4 16,240 
98, 909, 077 

109, 268, 511 

149, 938, 105 
lG5, ·10!i. 525 

Total value 

s 
108, 10.5 
297' 42 1 
3 18,5.58 
377' 737 

1, 292' 789 
2, V\ll, 623 
2,640,817 
2,862,436 
2,3(i2,H8 
3,057,961 

2,47[,:310 
3,2 L7 ,.i:J6 
3,991.701 
6, 27·1, 791 
8,328, HG 

11 , 110 , 413 
10, 2:)0, i93 

AYcragc 
price per 

pound 

Cents 

5·758 
6·9·13 
5·6·18 
5·213 

13·?30 
12 ·80-l 
8·901 
8· 159 
7·338 
7·671 

4·6.55 
.5· 716 
(i·G07 
6·344 
7·622 

7·410 
(i 19·1 

1Est irnated smelter rcco,·e ries, including the actual zinc recO\·ered at Trail, ll. C ., for years 
1916 to 1925. 
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INDEX 
TO 

PERSONS, PLACES, PROPERTIES, AND MINERALS 
(XOTJ": Ill= mine, claim, or pro,pect. Names in brn ckets are those of mining 

divisions .) 
P .\GE 

. \hana Ill .. ()ue . ..... . . . .... . . . . .. ll l. 112 

. \ hhot. m .. H.C.. ....... ... . . . . . ... 348 
: \IJi Lilii co .. Quc ................ l l O. Jl l 
. \ cadi n11 n'g. . . . . . ... . . . . 30 :32 
. \ d<c•l"llJ;\ll. (". 11 .. .... . . . . . . . 113 
.-\ cLinolite . . . . . . . . . . SU. 87 
,\ ,·t.on tp .. ()uc.. . . . . . . . . . . . . l 27 
.-\ dam µ"l"OllJl. n.c...... . .. . .. .. . . . . . 340 
.- \ darn m .. Ykn. 240 
. \ da1uit<' !J. J:l 
..\dmasto n tp .. Ont. . . . . . . . . . . . . J:J2 
. \ Pgcan ::.cct . . . . . . . . • . . . . . . . . . :37'.l 
...: \ fric·a. Ol'l'lll'l 'l\nces .376. 377 

])l 'CHlU<"l ioll :38:) 
. \l 11111111da rn .. ::\Jexico. :3UO 
.·\ i" is .. \ f ri<·a 37/ 
\ i kin itc . . . . . . . . . . . 1-1 

. \i nst.it'. \\" .. \. 3:ll 
.-\ insll"orth 111°· di\" .. B.C. . 2U3. :332 
.·\ itk<' •l. T. I'~· . . . . . . . . . . . 23D 
.\l;in10 111.. JU ' . :HO 
.\lnska . . . . . . . . . ;3;rn 
. \laska Corpora t. ion . . . . . . . . . . . . . • . 2.):l 
. \ li><"111;11·I<· "'·· Ont. JG.3 
. \ lh<'l'l lilt.. l)11e. .. .. .. . . . . !):l 
.\ ll>:• rt;i 21 !) 
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.\llH•rt C"a ·1·0 11. ll.( ' . ;31;3 
. \l hio11 rn .. ·B.C. . . 34:3 
.\l dNllHll' .\ I ill<'S. Ltd ............ 11:1. 11-1 
. \ldt•1 ·s01i. ::\lnd.;:a r, and .,\ rnrntrong. 50 
_.\ Jg-eria 376 
:\ lg-onrn d is L On t. ..... 182 18.) . l!l8 
. \Ii<"<' n1.. H.C'........... 351 
..\lie<' . \rm B.l'.... 270 
.\Ii"'' Tradion ni.. ll.C' . . . . . . .. . ... ;3;; 1 
. \ Ii'" •' 1,a kt• c:ronp. ll .C... 3:37 
.-\ Ii<" ' s 111.. 11.C. 3-l:J 
. \li sn11iLP . . . . . . . . . 1-1 
. \1 11•11 . Hohl. . . . . . . . . . . . . . . . . . . . . . 17 :3 
. \l ll'11l>,1· ( l'opJi<'r) rnt.. B.C.... . . . . :l08 
.-\1111a par ... \ lbcrt. co .. X. ll. GG 
.-\lpha c:r:11l.1· g-roup. B.C. .. :J.JO 
. \! pine rn .. n.c. :1-1 .; 
.·\ I JIS. T h<• . . . . . . . . . . . . . . . . . . . 365 
.\lps .\ll11ras 111. . . . . . . . . . . . . .. :i:rn 
. \lt.ai rnt.n, .. Hussi a . 3/i) 
• .\lt.ait.e ............ 14. l!l7 , 198 
. \ i1·01·son. :r . . . .... 230. 240. 250. 20 1 
. \111l ](•rh .. J ohn . . . . . . . . . . . . ... 30!) 
. .\m cri<·;·,,, Bo.1· m. (Om inec-a) 283 

(Rloc-an) .335. 340 
. \ 111erican r.rnnam id C'o. 41 
American 8111clting and Rfg. Co ... . 64, 360 

]' .\G " 
. \ rnult•t. ::\ l i1H's. Lt.d .. . ... ... ... .. lH.115 
.\n d<•nm 11. I ~. . . . . . . . . . . . . . . . . . . . . . 248 
. \ 11dt•rson c-k .. Jl .C. ( 0111i1wca ) 296 

(":-<ebo n ) 3J3 
.\n•kr""' mt .. Ykn. 260 
:\ nd0r:l0 H 
_\ 11gl0:-:1tc 

I l t•S<·1· 1 pt ion 
F ra1H·t1 

"\it•Xi('O 
.\ t·1·ada 
Hambler hill. Yk n . . .. . . . . .. .... . 
~cotL1n•l 

1.3. 18 
:JG7 
:lGO 
:l64 
:2:)0 
371 

. \ nglo-.\ 1111·ri<·an C'onso l idnted Co ... 2.3J, 2:36 
. \1 1~01'a . ..'.\ Ria minor.............. . :377 
.\nkt'rlLl' ... 238, 230, ;J68 
.\n"'' m .. B.C . . . . . . . . . . . .. . . . . :l-1:3 
.\ 1111 .i\)l'rgit.<' . . . . . . . . . . . . . . 187 
. \ nLigonish co .. X.S. ii4 
. \ 11t irno 1n· 

I LizPll
0

0ll arl'a. n.c. .. . 283 
l ndia :378 
J t" lr :n:i 
LL1111!,!n n · . . . . . . . . . . . :l72 
T l111nd<";. lla1· sil1·er area . Ont. . . 187 
\\'i11d.1· .-\nn. <list .. \ "kn . .. 2.)4 
Y uµ-o:-:la ,·ia :l76 

. \nt .>in1' n1.. B.( '. . . ... . .......... 332, 3 -10 

.\n.rnx. IU '. . . . . . . . . . . 279 

.\f>l"' 11 1.. B.C'. . .. . . .. .. . .. .. . :l40 

. \ppala<'hia11 r eg-. . . . . . . . . . . .. . . . . . 30 32 

.\retie arcl1iJH•la_go . . . . . . . . . . . . • . 8.) 

. \ rd 1• 11111''· T llf'. B e lg-i11 111.. ... .. . . .. :JGG 

. \ 1·do<'k. 011t. . . . . . . . . . . . J.53 

.\ rgPnti'la . . ........ 36.3. :38-1 
\ l'«'('lll it<· 

- J{iµ- ".\ li :-:-.:0 11ri ni.. H.C....... ... .. 272 
l~. Pl11rihu s Ill . . . . . . . . . . . . . 272 
l\:('110 hill. Ykn. . . . . . . . . . . . . . . . . 220 

::\ l.011ia11a 111. . . . . . . . . . . . . . . . . . 2.i7 

. \rJ!.I llshire. Rcot.Innd . . .. .. . .. . .. .. 311 
\ ridrnt. harho11r. X.S.. . . . . . . . . . . . . .;;3 

.\ri :-:aiu:. :\f.fi. . . . . . . . . . . . . . . . .. . . .)..i 

. \1·lingto 11 m .. H. C. . . . .. . . . . . . . . 34;3 
:\r roll" Lake 111µ-. dil".. 13 .C ........ :J12. :J l :l 
.\ sl'ot. tp .. lJne. . ..... . ....... . .. l 2/. 128 
.-\ sia ........... ..... ...... ... ... 37/ 37!J 
:\ sinil<-hiliast.at. l.. Q11c•. . . . . . . • . . 10!) 
. \Sfl<"ll 111.. H.C'. .... . . . .. . ... . . . . . . . 3:i2 
. \ sp<',1· h a.1·. C'.H....... . .... ... . . . . . 49 
.\slra Ill.. H.('.............. .... . .. :J.i:i 
. \t.i 1:1p;q111skoll" l.. :\ I.an............. 207 
.\ tlas :nlns ... \ lg-<•ria........ . ..... 376 
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..-\Lias Exploration Co . . ...... . ... . 219, 285 
..-\tl in m g . cl i,·., B.C .......... . .... 266- 270 
. \llin Sih·cr L ea d ::\ l ines. Ltd... . . 266 
.-\ uldgirth. B . . . . . . . . . . . . . . .. . . . . 302 
Aurichalcitc . . . . . . . . ... . . . . 9, 11 
Aurora ::\Jg. and ) f il l ing Co. 328 
Austen and Xi cholson.... . .. 175 
Aus tralia .. . ...... . .... . . 379- 381. 383. 385 
.-\ ustria . . . . . · 365 
, \ uslria-"l.l ungar.r. Htatisti cs . . . 383 
Autornol ite . . . . . . . . . . . . . . . . . . 9. 11 
. \ yeslrn 111 .. B.C. . . . . . . . . . . . . . 345 
.-\zda claim , B.C. . . . . . . . . . 304 
. \ wr ite. ]le-aver H . area, Yk n . .248, 25 1 

C'unnin:;ham tp .. Onl. . . . . . . . 176 
Keno hill , Ykn. . . . . . . . . . . . . . 22!) 

Babine mtns., B.C. . ...... . ...... 200- 292 
B a bine Bonanza ::'I lg. and i\Iilli ng Co. 

:201, 292 
Badger 111.. Ont. . . . . . . . . . . . . . . . . . 188 
Hai<' St. J?aul. Quc.. .. . . .. .. .. ... 91 
Hald mt .. B.C. . . . . . . . . • . . . . . . . 312 
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Ha.n- iew ~Ig . Co . ...... .. . ....... 274. 275 
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Hc;l\·er 111., H.C. (Greenwood) . 311 

( Slocan ) . . . . . . . . . 3:36 
Ont. . ... 185. 188 

B caYer r .. Ylrn . . ... . ... 227. 244- 251 
Hea•;cnlc ll. B.C. 310 
Bca\'erite 15. 18 
Beck. C. 2n 
Heck m .. Ont. . .. . . . .. .. . . 188, 189 
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J' .\GE 
B erney ck., Ykn. . . . . . . . . . . . . . . . . . . 261 
He rn icr ::\Ictals Corp. . . . . . . . . . . . . . 313 
B erry ::\fountain bk., Que . .. 92, 94, 101, 102 
Berr i . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
13 cst m., B.C. . 340 
13 et.ty m ., Ykn. . . . . . . . . . . . 243 
Big Canyon g roup. B.C ... . ....... 26!J. 270 
Bighole bk., ~.H ... ......... ... . . . 75. 76 
Bi ghorn ck .. Ykn. . . . . . . . . . . . 24!) 
B ig Ledge m., B.C . . . . . . . . . . . 312 
Big ::\[issour i ::\ [g . l'o. . . . . . . . 272 
Big f' a lmon dist .. Ykn. . . . . . . . . . . . . 261 
Big Thing m. , Yim. . . . . . . . 258 
J3i ndh cimite . . . . . . . . . . . . . . . . . . . . . . 15 
Binp;h n. m . L"tah . . . 364 
Birch I.. Ont. . . . . .. . . . . . . .. . . . 193 
Birni e, A . . . . . . . . 259 
Bi sm'l rk m., B.C. . . . . . . . . . . . . . . . . 345 
Bi Hmuth . . . . . . . . . . . 187 373 
Risnrnthi11if<· . . . . . . . . . . . . . . ' G3 
Bi tler ck .. B.C. . . . . . . . . . . . 278 
l3jonncR. K . . . . . . . . . . . . . 241 
Rl ack r .. l. fluperior. Ont . ....... . . 100 
Bl ack Bear de. H .t' . . . . . . . . . . . 300 
Bla ck Bea r 111., B.C. (Ainswoi ·th ) 345 

(Que,;ncl ) 301 
Bl ackbu rn. George . . . . . . . . . . . . . . 159 
Hla d< Colt m., B.C. 340 
Blac-kett. :\Jr. . . . . . . . . . 48 
Bl ack Grouse m., B.C. 340 
Black .J ack. 8ce Sphalcrilc 
Black Jack 111 . , B .C. . ..... 352 

253 Ykn 
Black Prince rn., B.C. (Golden) 318 

( Sloca n Ci t .'·) 343 
Bl e ibcrg. Au Hlria . . . . . . . . . . 365 
Blu e hk .. C.H. . . . . . . . . . . . . . . . . . . . . 48 
Bluc B ell m .. H. C.(,\ inHworllt) .. . 345 

( ::limilkamecn ) . . . 309 
Ykn. . . . . . . . . . ... 233 

Bl ue Bird m .. B .C. . . . . . . . 340 
Bluebird m .. Ykn. . . . 24.3 
Bl ue Jack ni., B.C. . . 355 
Hl :iestonc m .. Ykn . . . . . . . . . . 233 
B.X.A. rn .. B.C. . . . . . . . . . . . . . . . . . 345 
Hob Fraction m .. H.C. . . . . . . . . . . . 340 
Bo ischate l lp .. Quc•. . ll3, 114 
Hoi"<la le . X.S. 47 
Bolivi a . . . . . . . . . . . . . . . . . . . . . 365 
Bonanza m .. Driflll"ootl Creek area . 

B .C. . . . . . . . 292 
B nnanzn F r a ction gro up. ll.C.. . . .. . 312 
Hon:l\·Pntlll"t' co .. Que. . . . . . . . . . . 107 
Bondholde r 111. . H.C. . . . . . . . . . . . 343 
Hon T on m .. B.C. . . . 345 
Bosnia . . . . . . . . . . . . . 376 
Bos un m .. H.C'. . . . . . .. 334. 336. 340 
B osll"cll r .. Ykn. . . . . . 261 
B ouchc-t-tc lp .. Que. . 130. 131 
Houl accct ha 1·b .. X.S. 53 
B ount.'· m .. H.C' . . . . . . . . . . . . . . . 311 
lfo urk<' station. Ont. . . . . . . . . . . . . . . 178 
13ourno ni te . . . . . . . . . . ........ 14. 16. 37:2 
Bowc'il tp .. Ont. . . . JG!) 
Brand.'· bk.. Qnc . . .. . ... !l2. !J4. !J9. 100.102 
Brnnd.'·"· inc m .. H. C'. . . . . . . . . . . . . . . 355 

r .. B.C .............. 355, 356 
Bras d"Or l.. ~.S . . . . . . . . . . . . . . . . . 54 
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Brew, B.C. . . . . . . . . . . . . . . . . . . . . . . . 3.)5 
B l'cwst0r i l0 . :n I 
Brian Boru group, B.C ........... 284-286 
British Canadian Si!Yer Corp..... 200 
Briti sh Col11n1bia 

Lead and zinc : 
rn ines described . . . . . . . . . 2GG 3£58 

index~nap ....... . .... . .... 262.203 
proc111ction 386 

Briti sh Col11mbia 8ilYe1· :\1 ines . Ltd. 2!JO 
B ritish Mc'lal Corporation (Canada) 

operating in X.8 . . .. 4:2. 37- 60 
Ont. 132 
Q11e. . .......... 80 85. 122 

Britton m .. N.B. . . . . . 71 
Broken H ill. ..\uRlral ia ............ 18. 37!) 

Hhodcsia 37u 
Brongn iardi t0 . . . . . . . . . . . . . . . . . .. . 14 
Brophy, C:. I' . . . . . . . . 110 
Brnwn. R L. . . . . . . . . . . . . 217 
Brown, :\1... P;dw al'(ls. X.Y 3u l 
Bro\\·n Jng m .. ]3.C . . 3!')() 
Bru ce. H nrnlolph . . . . . . . . . . . . . . . :l:20 
Bruns\\·ick ;troup. H.C . . ..... 283. :28+ 
Bru ;;a .. \ s ia :\ f inor . ;177 
Burha ns :'l l;t. Co. . . . . . . . . . . . .. . :HiO 
Bnek Frnc-tion m .. H.U. 340 
Bu ck ingham tp .. Qu e. 12li 
Buel. :\[r. . . . . . . . . . . . . . . . ... . . . . . . . 142 
Bu ena YisLt :\Ig. Co. . 272 
H uil11·eis0r rn .. B.C . . . . . . . . . . . . . 34:) 
Buffalo m .. 13.C. . . . . . . . . . . . . . . . . . . 3+0 
Hul gnrin . . . . . . . . . . . :166 
Bul.a:ar-:\ fad0n. : \ s ia Miuor.. 377 
Hulkle,· valle.,-. H.( ' . 2!l+ 
Bun.rnn m .. B.C. . . . . . :l20 
Bunker h ill. B.C. . . . . . . . . . . . . . . . . 302 
Burchell. John . . . . . . . GG 
Bu1·ke . Da,· i<l . . . . . . . . . . . . . . . . . . 21+ 
Burma . . . . . 378 
Hunrn l.. B.C ... . . . . . . . . . .. . .. . .. :2!JG. :207 
Burnsi<l<'. C. T. . . . . . . . . 2.>!l 
Burnt h ead .. X.R. . . . . . . . . . !i3 
Bnrronghs. TI. R G . .... . .... 50. 51. 57. 01 
Bush. C. . . . . . . . . . 2:)!) 
H1 "h. 8arnncl . . . . . . . . . . . . . . . 2!l4 
H11:-:sinc:111, ..: \ ng:us 183 
Butte. :\lon1. . . . 30+ 
BuW c l.. V. I .. 
13ul,,·er, :\f. . 

Ca eh<' l.. Qne. . ...... . .. . 
Cadmium .. . . . . ... ....... .. ..... . . 
Calnminc 

]()!) 
10 

.·\ uslr ia . . . . . . . . . . . . . . . . . . . . . . . . :rn.> 
Colorado. r.8. . . . . . 36+ 
D eer ck.: Xelson mg. di\'.. ll.C.. . 3:i2 
D escript ion . . . . . . . . . . . . !l. 12 
Ttalr . . . . . . . . . 373 
:\kxico .. .. .. .. .. :rno 
' l'11nis . . . 377 
\~irgini a. "G.8 . 301 

Cnk<lonia 111 .. B.C' . .. . .. . .. . . . . .. :HO. 34:) 
96752- 26 

PAGE 
Cal,.,donite . . . . . . . . . . . . 15 
California, L'.S. . . . . . . . . . . . . .. . . 364 
California m .. B.C. . . . . :!40. 345 
Calu111ct i<'ad and zi nc rn. . .Ul- 126 
Calumet :\[ctals Co.. . ... .... ... 122 
Ca n1h r ian rn .. B.C. . . . .. . . . ... . . 330 
Cameron, .t\l,· xa ndcr . . . . . . . . . . . . . . . 53 
Ca111eron rnt .. Yim. . . . . . . . . . . .. 227. 25 1 
Ca111ph0ll. Jos . . . .. .. .. . . . . . .. . 139 
Ca1npbcll mi'"" Ont . ......... 13,1. 138, 139 
Ca111pbells B n_, .. Qu c. . . . 121 
( ';impr>hcllo. :\.H. 04 
Cannd:t: stn List it·s of .... 383. 380-389 
Cauadian minr. B.C. . . . 340 
( 'a nn<lia n :\ 1 i11inl-( Co. 330 
t'nnta hrian 111lns .. Spa in. . . . . . . . . . . 375 
C':qw Breton en .. X.8. . . . . . . . . . . . . 47 
Capel in co ,·c'. X.8 . . . . . . . . . . . . . . . . . 42 
Ca1 .l'lla 111 .. Yl;n. . . . . . . . . . . 253 
C'a1w ll o m .. 11.C'. . . . . . 340 
Capital :\lg. Co. 30!) 
Ca pn·ol tp .. On t . . . . . . . . . . . . . . . . 168 
Carn way isld .. X.8 . . . . 63 
Ca1'l·ros;;. Ykn. . . . . . . . . . . . 2,;3 
C'arihoo nw:. di,-. H.C . . . . . . . . . . . . . ;)00 
Caribou hill. Ykn. .. . .. . . . . . ..... . . 235 
Cnriho11 m .. Ykn. . ...... 2:34. 2:1:3 
C'arl<'lo n en .. X.B ........ . .. . .... . 70. il 
C'nr l_,·l<' rnt .. ] l.C . 

photo 
C'al'ltdion 111.. B.C . .. . 
( 'a rpathian rnlus . . ....... . 
Cal'J!l'nlcr .. J. . ..... . 
Ca rp011tcr ck .. \ 'kn . .. . 
Carri(' 111 .• )~k n . . ............. . 
C:utatrcnn-:JJ.1zarrion clist .. Rpain. 
Cas(-;Hlc ck .. Hock;- mlns .. Al ta . . 
Casrnd<' 111.. Onl. . . . . . . . . 
Cascade Consolidalc<l Sil1·<'1' :\ f i.: . Co .. 

n.c. . ...... . . 

;332 
3+0 

245 
245 
247 
375 
2 I!l 
184 

30!) 
\'n;;ca d en tp .. Ou t. . . . . . . . . . . . . . . . . 16:) 
Casca1)('dia :\Iines . Lttl.. ... . ..... .. 03 
('a-<siar-('rown :\ lg. Co. . . . . . . . . . 2!)3 
C:J'silc'rilt' . . . . ............ 32:3. 373 
( 'as ll <' mtns ... \ltn. . . . . . . . . . . . . . 219 
( 'aw·a:-;11:-; mt11:-; . . Hn sR ia 374 
C. C . . Julian ('o. . . . . . . . . . . . . 309 
C0lc•slit<' 

Lougltbo1·0111-(h tp .. On t ........ . 
8C'olland ..... . 

C'er;ll'l-(,ITil<' ........ . 
C'<'t'l'O de Paso. P eru. 
{_ \• 1 ·11:-:~ itc 

144 
371 

.1 87 .302 
365 

. \ ustrnl ia .. ....... .. . ... . ...... 370. 380 
~-\ ustr ia ..... . . . . 365 
n t 'S('\' iptinll , , . 
l' rn nc·<' ........... .. .... . 

] 5. 17 
367 
2.\2 
304 

l\: <' no hill. Ykn. . . . .... 22!l. 23!l 
Xc''""la. l'.R. 
HnrnhlN hill. Ykn . 
T1111i:-; 
\~ i1 ·g- i11ia . . . . . ........... . . . .. .. . 

250 
:l77 
361 

Chal 111 0rs ite . . 21.''i 
Ch a 11il10 1· s 111 .. 11.C. . . . . . . . . . 340 
Ch an<li nrl" r .. Ykn. . . . . . .2.il. 252 
Chapin, H obert . . . . . . . . . . . . . . . . . . l](J 



394 

P .\GE 
l'h apl<"''' m .. B.C'. . . . . . . . . . . . . . . . . 343 
f' hariLy gnlch, Ykn. . . . . . . . . . . . . . . 231 
l'h arksLon Jll .. JU.; . 34.) 
l'h arlcrnix co .. Qn c . !Jl 
CharlolL<• co .. :\.ll. . .. G4. (i.i. /(i 
Chats l'alk OtL1\\·a r. . . . . . . . . . . 138 
( 'l1ats is ld .. OLL:l\1·a I' .. OnL. L:lG 
Ch ats l.. On t. . . . . . . . . . . . . l 3!) 
( 'ha11 dii•rp fa lk lka11<·e co .. Quc. 128 
( 'h,l\·ig 11 ,1· lP .. (JU<'. .......•........ Sil 8!) 
1 °h l'li:1,;J'oJ'<I. Ont. . . . . . . . . . .. . Hi8 
( 'l1"l'lnL. l'l1 ilip....... . ... :?14 
(' heroh•P m .. B.l'. 2u7 
( 'hvt i<·""'i" l '. I\. 50 
l'h<'li('a111p l'.. l '.H. . . . . . . . . . . . . . . 50 
( 'hillllll;!illll:t ll llJst .. Q11 P. l()!) 
( 'hil t• .... .. .. •. .. .. . 365 
( 'hi:ia .. .. .. .. .. .. .. .. .... .. .. .. .. :J78 
( 'h 1s\ol' hilla I .\la s ka :!.)!) 
<'hlo ri<l<' _\ I):!;. and :\lillin~ Co. :rno 
( '1111,;<"I 1-k.. Y kn ............ 22 7. 2:l 7.2H 
( '111 i,-1 iP tp .. ()11 c . I().) 
('Ji n s lt' I' 111 .. 011t . . J.i 8. ];)!) 
l ' 111 .'1-S<• <·ol Ja . ::\.N. ()2 
f'h11. ('h11 a scc·t ion. H. C' ... .•.. .. .. 302 303 
( 'l11m·hil l 1" _\la 11. 21 (i 
l 'ind<'IPlla m .. B.('. .. .. .. .. . :HO 
( 'i1t 11nlia1·. ,-...~:er ~lc.·rc111T 
( ' la 11,;(!ta I it<' .......... '. ...... . 
( ' Ja.1oq11ot 111~ . di1-.. ll.( ' ... . ... . .. 
( 'l<·a r I .. ( 'a p1col tp., OJJL 
( ' Ii nolll•d r i l<• 
( 'I i11 ozo i:..;it <' 
C'linron tp .. Ont. Sec llPam"'·ille 
l'lip p<· 1· JJ1 .. ll.C. 
('l11h ill.. ll.( ' . . .. . . ....... . 
( ' l.1 ·h111 ·11 hk .. ( ' .ll. 
( 'ohalt liloo111. Sec J<:r.dl11 ·itc 

l+ 
:i:rn 
l(i8 

!l. I 2 
J:?4 

Cobaltill' . . . . . . . . . . . 187 
( \whl':.,1. 11. . . . . . . . . . . . . . . 2GO 
C'nl'hl'all<' dist.. Ont. . ....... . ... 178. 17!J 
( '1wk li1•l<I. \ \ '. E. . . . . . . . . . . . :?:W 
( ''"""' d'.\len<' dist.. ·Idaho.......... :lG4 
( 'old11•st<•1· l'O.. X.S . .)(j (j() 

( 'olt> . D. B. . . . . . . . . . . . . 252 
( '01101-. II. .. .. .. . .. . :?:iO 
Co ll i;is .. ) . JI. .... ...... ..... lG!l. I 7:l. 17+ 
Co lo n ia l rn .. ll.C'. . . .. .. . . .. :l40 
( 'o l1>r:ido. l ' .N. :rn+ 
( 'ol n!'ado Ill .. n.c. :i+:l 
( 'ol 11JJ1 liia ,. .. JU '. . . . . . . . . . . . :l:l:? 
( 'o rni'ol'L 111. . B.l' . ;3+,; 
( '0111111:1 lldl('(' 111.. ll.( ' . 2fi7 
( '0 1w-lovk 111 .. l>.C. . . . . . . . . . . . . . . . . :l-IO 
Colll :-- loek \ - irginin m. , TI.C. 3,15 
( 'o niacr<1s :\li11l's. Ltd. 132 
l'on !'ad .. T. 11. .... 2.5:l. 2.iG. 2.i7 
Con,..olidnt(•tl ~ l i.r. :u1d R111(•lting Co. 

I nl<'l'l'sted in: 
ll 1• ,11·e1· H. al'<':t. Y kn . . ... 
B i~ ~Ji:-::-:011ri 111 ..••••.....••.•. 

2.J+ 
2i2 
:liiO 
227 

111111((' )' \' 111 ................. . 

:'l la.10 dist.. Ykn. 
:\lnll.1· ( : iJ'"on m. 
NL. l ·~ll;!l' IJ(' Ill. 

S11llin111 m. 
Zi"" plant. Trnil . H.C. 

Con,tiL11liou 111 ., B.C . 

:l!i:l 
. . . :32-1. :lZ:i 

;32;3 
:i:i+ 
35·; 

l 'opp<' I' bk .. Hi chmoncl co .. X.S .... 
l 'opp<' I' mt.. B.C. (S imilkamccn). 

.'!<'<' . \ll<'llb1· rnL. 

l'.1(;1•; 
43 

C'oppc l' nil.. H.C. ( Lil looct). Sec 
Cop1 "·1· :\lo11JJtain g r o up 

l'oppc !' I'. .-\ 1:1'ka 
( 'opjH' I' ( '1·0\\· 11 111 .. 13.C. 
('o p pe l'mill c' I .. B.C. . .... .... . 

350 
Z!l4 
2!l5 

Copper :\fn1111Lai n grnup. B. C .... . 306.30 7 
:241 

3(i 3!) 
:340 

('or•il 111 .. Yk11 ............ . . . 
( 'or 1 lillvra11 l' l'g-ion 
( ·o,. i11 l1 1 111.. Jl.('. 
( 

10l'kitP ......... . . 
( 'ork- l> 1·0,· i1H·(• 11i.. l ~.C. 
( 'ordit•rit t> . ......... . 
( 'o i-011ada µ-ro 11p. H.l' . 

l.). 1. 8 
. 3:3.; , :J+ :; 

86 
287 
14 

;30;3 
l.>. 16 

Jl(j 
:l 18 

l 'o '< d i le• ............. . ...•.......• 
l'otlon ll1·IL 111 .. B. C . ..... . ... . 
( 'ol11 11111il' .......... . 
( '011J"i<'r .. J. ~I ....... ........ .. 
\ '011n·1·appe 111 .. B.( '. 
( 'on•l Ii L<' 

( '1111Jl ill ~di:11 11 tp .. Ont . 17Ci 
K<•no hill. Ykn. . . . . . . . . . . 220. :?:JI 
~mit!H•r:--: a rPct. H.C . . . . . . . . . . . . . 28() 

( 'ra iµ: .. J ud!.!C' . . . . . . . . . . . 2;)2 
( 'l'l•i:,:h lo11 t p .. Ont. . 16.i. Hi/ 
( 'n·ig lilo11 <,do:--:iH•1 · group 202 
l '1· .. ".""t ni.. H.C. . . . . . . . • • . ;34,3 
<:r ip pl l' Nt i<·k 111., B.C'. _ ;14;3 
( l '()('•)I[(' ......... .. .... l J . ;373 
l' rn '" " ·"ll 111 .. ll.C'. .. .. .. .. . :l+8 
l'rn11i11 .. J:111"'' ......... :Jz + 
l' rn11i 11 111.. ll.C'. . . . . . . . . . . . . . . 20 1 
l ' rn 111 11 111 t.. H.C'. 2!l l. 
( '1w>kcd ..!< .. Albert co .. ~.ll. 07 
l'rnss pl.. ll01i:l\·P11ti11·0 <·o .. ()Il l'. .. 107 10!) 
(

0
1'()\\' 11 J.: l '()l lJl. H.('. ............... 30.J . 30(i 

< 'rnll' n 111l .. ll.( ' . . . . . . . . . . ;l() !) 

( 'rn"·" l\: i11 :.: JJ1 .. OnL JG+ 
( '1"1·sta l m .. \ ' kn. 2+!l 
( 'n ·:-;tal ·Ki n~ 111.. Ykn. 244 
('111111inc(ha111. D. . . . . . . . . . . . 23.) 
( '111111 i11crl1:11JJ t p .. Ont. l 7:i 
('11prop !11 mhite . ... . . . . • ]4 
('1·li11dJ"itf' . .. .. .. .. .. .. . . . l+ 
( 1z{'•·l10- ~] o,·a k ia 

()( -c· \ Jl'J'( ' Jl(•(':-; 

~t ;i tist '.l·S 

Il a ii I. 0. . ....... ...... . 

:J(i7 
... :383 . :is.i 

.:?H. 2+8 
J)ail and 1-'l :.• m in:,r group. Ykn. .2 .3.3 2.)7 
1 );i I ma I ia 11 ill' 

. \ :1111 Id Il l .. (j ll(' . 

Dan ;,.1 111 .. Jl.C'. . ........ . . 
IJap h in <' bk .. ( ' . ll. . ....... . 

. .. l l .J. I J;) 

:J.JO 

Da J"dan Plll's Ill .. 13.C'. . ... .... . . . . 
ll i11·id I .. f)"'" ............ .. . 
Da,·id :-;011 lnt 11s .. Ykn. 
lJ :l\·i<·sitl' .............. .... . .. 
I Ja \\ ,011 d ist.. Ykn. 
n" ·'·hn·ak 111 .. n.c. 
I la .1 Lo11 111.. ll.( ' . 
'IJ 0a 11. \ \-i 11ia111 
lkl >t• 11l111 ·(' Ill .. 11.l ' ...... .. . . . . . 
ll f'<'Jl ek .. S 0.nno11 r r .. ·1{ .C' ... . 

2.)0 
l .) 

. .. 231. 252 
:H.> 
:i+:l 
132 

J) ('<'I' l'k .. NIH'l'Jl ck .. n.c .. . . . ..... . 
ll ellic• '"" Jl.C .... .. ... .. . 



395 

l '.\GE 

lklpliin" 111 .• n.c. . . . . . . . . . . . . . . :i20 
I )v:·w ici i~i t(' . . . . . . . . . . . .. !l. I:{. :3/() 
IJC'lrnil-Alµ:o111:t m .. Ont. . . 187, rno 
lll'l'<'I', . \ . If . . . . . . . . . . 2:J(j 
ll<- \ "illi <·1 ·~ c-l:1i111. Ont. . ... 177. 178 
J), .. ,- 1;11 111 .. ll.C. . . . . . . . . . 2/!l 
I l<•11 <·.1· 111 .. H.('. :i.;o 
IJi :1.1101HI llc·lk group . H.C. . . . . 2!lG 2!Ji 
lh·hrniU•. 8ee Cord ieritc 
ll il11orth 111l.. ll.C. 2/:l 
1J itto11 tp .. ()111·. . . . . . . . . . . . . . . l:!!l. J:lll 
lli_,;,. 111 .. Yk11 . . . . . . . . . . . . . . . . . 2.J2 
IJ, >i l.1· 111L.. J\.l' . . . . . . . . . . . • . . 27.+ 
Di :iphor ilr . . . . . . . • • . . . . . . • . . . . . . . 14 
l>otil('\ kilt• . . . . . . . . . . . . . . . . . . 181 
llo111i;1io n 111 .. H.C. . . . . . . . . . . . :J:!ll 

X.R. . . . . . . . . . . . . 70 ii 
\)ora 111 .. H.C. .. .. .. .. .. .. .. .. .. .. 340 
Do"'', !.. Q11 0 . . . . . . . . . . . . . lO!l 
llo1 ·io11 lp .. 011l. ........ 188. l!I\) 
IJor11\)('I '!!, \\'i!li:llll ... :JO!J. :3\-l. ;3;3\ 
\lon. N . .\I. 2.JO 
I Jou" l1<·1·t 1· 111 ll (' :l.Jll 
Dern~ inµ: tp ... Clnt. . ](j.) 

llO\· I<•. , \ lcoxa nd<•1· . . . . . . . . . . . 70 
llr:1µ:011 111 .. ll.( ·. :120 
J1r ;1µ"<H; m .. 'Ykn. 2-l2 
llriflll'oot! ('n•l'k 111:1p-al'l':1 . . :!!)() 
llr1·bm11!!h .. John . . . ... . . . . . . . . 217 
D11"·k c-k.. ll.C . . . . . . . . . . . . . . :lOl 
D11 f1'(•,110.1· lp .. l)lH'. . .... 11.J. \ \ .i 
\) 11 f l'l'l10\"S i (p ......... .. . , , , , . . . ] .f 
l)11]1:111H,'I lp .. (/Ill' ........... , ... \ l(j 120 
l)i:kc ::'l l ini11µ: l'n .. H.C. :!8:! 
ll11111fri<•s,.,hi 1·p. Rf'otland :l71 
ll1111lira('k .. ) am ps ( ' . fil 
D1111c-:111 "k .. Ykn. .. .. .. .. .. .. 2:31 
D1111C-:111 1-. ::'lfidt!l<' 1-. YiPloria co .. 

:\X . . . . . . . . . . . . . . . . . . . . . :i:l 
\)1111 <-:111 tp .. On t . l8:l 
D11111n•ll 111 .. H.('. ............. 276. Pl. VT 
D11p1':1l lp .. ()11 P . .. . . .. .... ...... 112 11.; 
D11pl<" x m .. ll.C. 3.J:l 
D11r;i 111ri il' . . . . . . . . . . (j:{ 
IJ11 lhi<~ .J. !.'. .. .... .... ... .. .. 
n. ,,-. ::- 1 inC's. Ltd. . ....... . 
IJ.1S\11ik .............. . ...... .. 

28.) 
280 

n. 11 

Ea!!lc· 111 .. Ykn. . . . . . . . . . . 2.J:l 
Enrl r :111t! l•'nskcn. :!!.+ 
"1'::1rl.1· Bird rn .. B.('. ... 3.JO. :H .1 
E:i sl h:1,I'. \{re! l.. l'at.......... ]!Hi 
l•::isleru ::'lfg. and Milling Co... .+! 
E:i s lrrn IL1rho11r, C.H. Ser Chdi-

camp 
1":1,lcrn Townsh ips. Quc . .. ....... 127 
F::ist mo11t (\ Vrstmount ) m .. B.C .. . . 
1•:('t1 (' 111ile . . ..... . ... . . . .. . .. . 
E('l10 Ill .. H.C . (.·\ i11s.rnrll1 ) 

( Rlne:in) ...... .... . 
Edip><• rn .. H.C. . ..... . . . 
Edi son 111 .. fl.C ...... . .. . 
J•:chrnnk X.Y ............ . 
E ~tr1..' 1 ·t. P. L . . . 
Eldon. , \ Jin ..... .. . . ..... . 
l•:linor 111 .. H.C. 
Elkl.nrn rn .. B.C. 

96752 26] 

l:lO 
:l.J:l 

] .; 
:i-t.) 
:l-10 
:3.J8 
:l.JO 
:rn 1 
270 
2l!l 
:J;'j.) 

3.+0 

l~lkhorn Fract ion m .. ]3.C ....• .. .. 
l'.\Gr; 

310 
1 ~11 !olt. \V. . . . . . . . . . . . . .. .. . . . . . 25:! 
rn 111trce r .. X.J3. . . . . . . . . . . . . . . . 7-1. /.3 
l ~lsa m .. Ykn. .. .. .. .. .. .. . .. 241 
l•:!, c· 1·i r lp .. Ont .......... .. , . . . l :iS 
l•:mlicdnn tp .. Quc .... ... ... . ... 129. 130 
l •~1111'rithil<· . . . . . . . . . J.l 
l•:rn l'rn lcl m .. 13.C. . . . . . . . . . . . . . . . . . 3:):1 
J<;rn<"rnl1l p:rn11p, J3.C. . . . . . . . . . . 207 
J•:m<'rald I Lill m., ll.C. . . . . . • . . . . :).J.) 
l ·~rnil.1· .Edith m., J3.C . . . . . • . . . . 3-10 
l•:111pi rc m., n.c. . . . . . . . . . . . . . . . . . . ;).J() 
1•:111111"'"8 I., B.C. . . . . . . . . . . . •• . :ll:l 
l•:rnp1'C''s m .. B.C. . . . . . . . . . . . . . . 3-t.) 
l•:ndiid1ile .. .. .. .. .. .. .. .. . l.i 
J•;ll( erpri"'· 111 .. ll.C. ( (:r.11Hl Forks) . 312 

IN lo<-:t n Cil.1·). :J.l:l 

E111·old,l'n . l~. 
f ~:Jl !llo ti la 11µ;t•1· i le 
I•:. Pl11ribw; 111.. 

l~l'i('kNOll . . \ . -1 ~. 
13.C. 

(Onl ) . ISG. l!ltl 
249 

!.+ 
272 

\,. H. 
J ~1Ti11gloll Ill. 
11:rr i 1 q . .d on. .J os('ph 
l·:n·i 11. r:. 
E1T111 ek .. '.-k n . . . . 
l•:1 -.1·l1 11 il<· 

( '1 111nin~.d1 an1 lp. 
NkPit<l rp .. Ont. . ....... . 
Nil1"C·1· isll't. Onl. ............ . 

}~rz:,!ebinrc mls .. Hournania . . .. . 

.237.:IH 
:I.+ 7 
JG6 
](j(l 
24.) 
2.J.) 

JIG 
178 
JS/ 

l•:11ro pp 0«(·111·n·nrC's ... ~16;) 
37-l 
3/G 
:l8-+ 111·od11dion ..... . .. . . 

"P.11 sti,;, :'I 11-. 
l•:1·a11s. :'I I. 
1~:n_, nin!! nn<l J en nie 111. 

l~n·ning ;;:.;t;1r 
Ji:\\' i 11µ;. l\ubt. 

llG 
. . 240. 244 

:l40 
34;3 

l ~xchn11)!'C in .. H.C . .............. . 
u:! 

343 
::JG.+ 
3-l.} 

1~11n•ka <1 i:-:L.. }\p\· . . . 

l j~11 1 ·(·k<1 111.. H.C. ( Ai11~wo1 · tl1 ) 
(Omi1wea) 
(Rimilkam0(\11) 
(Rloe:111) 

2!l:J 
:rnn 
33G 

F:il"·r tp .. <!"'" . . . . . . . . . . . . . . 12tl 
F airbank tp .. Ont . 16.) 
F:il<-011 <•1-. .r. . . . . . . . . . . . . . . . 2:JO 
l<'arih:111lt hk .. C .ll. 4!) ;)I 
Farn ;rukh. Ykn. . ........ 2:31. 2:l2. 23G 
l"<"d(' l':ll hill. {,>11 0. . .. !l8. 102 
F<•d er:tl rn .. Quc. . ....... !J2. Pl. 11· 
FPdc·1·al :'Ifµ:. nncl Rn10lting Co. . . 28.). 32:l 
l·'<'d«r:il %inc and Lcacl Co ... GS.!)()!)!). 10 1 
Felix. Ont. . . . . . . . . . . 182 
F(•rg-11 s ni.. 11.C. . . . . . . . . . . . . . . . . :34.) 
lic•rp:11so11 group. 13.C ...... ... .... 208-300 
Fi ecl leri~ ............. 15 
Fi,•lcl rnt.. B.C. . . . . . . . . . . . . . . . . . . . :Jl8 
Fi ftec 11milc ck. , Ylrn. . . . . . . . . . . . . . 2Gl 
l<'inln.v r .. B.C. . . . . . . . . . . . . . . . . . . . 2!)8 
l<'ireh1·a11d m .. H.C. 3-!.) 
J•1 i!-:lH•r. l,(',y]..:.: 58 
Fi ~hr r. H. . ...... . . 2-+l. 2.+3. '.l.+6 
l" i,Jip1· rn .. Ykn. . . . . . . . . . . . 23.3 
Fisher ::'l[ai<len rn., B.C . . . . . . . . . . . 340 
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P.\m: 
Fitzroy t11., Ont. . 138- 140 
F itzsimmons ck. H.C. 356 
Fitzsimmons gro11 p. ll.C. . . . . . . . . . . 356 
Fi1·c Island l., K.S. 42 
F lin Flon m. . . . . . . 202- 208 
Flint rn., B.C . ....... . ........... 337. 345 
Florene-'' ni.. l3.C. 345 
Foley arnl Co .................... 142, 152 
Forbes, D. . . . . . . . . . . . . 250 
l•'o,.bcs. J. :\!. . . . . . . . . . . . . . . 142 
Fo,.hes. IY. . . . . . . . . . . . . . . . . . . 250 
Fo1·hcs Calcna :\Jines, Ltd. 142 
Fore.1-. (;. . . . . . . . . . . . . . 250 
Forget 111 .. 13.C. 34l 
Fol't Grahnrnc s('(·tion . B.l'. . .... 298-300 
Fort ~t<·elc mg. di\·. 

OCCll!TCnCCS . . . . . . . . . . . . . . ..... 322- 332 
pl'od11ction (1026-27) . . . . . . . . . . . . 265 

Fort Stc•clc }Jg. and Smelting Co., 
BC. 

Fothcl'gill. C ......... . 252 
F'o11 rch 11 co,·c. ~- .s . 
Fo11rtl1 -of-.T11h· ck .. B.C. 
Foll'lcr . . -L Ji . . ........... . 

42 
200 
312 
37 1 Foxdal c rn .. Tslc: of J\lan ........ .. 

Fra111ho iRe co,-e nnd 1·in:~ r. X.f-3. 41.42 
367 

..... :l83 , 384 
14 
48 

. 10. 1 l. 36 1 
9. 11. 

332 
110 

Fn1nec. oc-c:u1T011c-c•s 
~lat i :-;tics 

F1·a11ckci tc 
y,.anc.1· 111 .. C.H. 
Franklin F 11,.nacc'. X. J. 
F l' anklinitc ..... . 
l•',.edd1· J,c•c 111 .. B.C. 
lc1·e('l;irnl. I ~. R .......... . .. .. . . . 
J<'l'eiberg itc 

Bear R. area. Ykn . . . . . . 247 
E.eno Ji ill , Ykn. . . 229, 233. 230. 

237,240, 242 
'\Yindy Arm cli s t., Ykn ......... 254, 257 

Freicslcbcnite . . . . . . . . . . . . . . . . . . . . 14 
Fl'enchman ck., x.n. . . . . . . . . . . . . . . 65 
J<' ,.i encl,Jtip m., Ykn. See Sacl ic-

Fricnclship 
Fronteno.c co., 011t ........... 142- 154, 108 
Frontcnac m .. Ont ........ .. . 13±. 142- 145 
F t'.' ·e isld., X.B. . . . . . . . . . . . . . . . 65 

Cahnitc . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 10 
Gak•na 

D e;orr iption n ncl mode of occurr-
ence .. .. .. .. .. .. .. .. 14. 1!5 

Mining .... . ................ ... . 41- 382 
Galena ck .. Ykn ............. 226. 239, 240 
Galena hill. Ykn ........ . .... 227. 238-242 
Galena Farm m., D.C. . . . . . . . . . . . . 341 

'fkn. . . . . . . . . . . . . 2:35 
Galena S.rncl ica te . . . . . . . . . . . . . . . . . 31.!J 
Gnl cnobis11111tite . . . . . . . . . . . . . . . 14 
Galetta, Ont. SeP Kingdon m. 
Gallaµ;ltCl' m .. H.C. . . . . . 345 
Gah1·n'' tp .. Ont. . . . . . . . . . . . . 163 
Garnhler grnup, Ykn. 236 
Gambler gulch, Ykn . . . . . . . . 233 
Ganornalite . . . . . . . . . . . . . 13. 17 
C '1.Rpe ro., Que. .. ................ 92- 106 
Gaspe J\Iines. Ltd. . . . . . . . . . 104 
Gauthier. 'El ze.'tl' . . . . . . . . . ... . . . 70 
Gay r., N.S. . . . . . . . . . . . . . . . . . . . 61 

l'.\GK 
Cem rn., B. C. 341 
Gen1 of t he :\ fo11ntains m .. B. C. 275 
Ge 11 e1·a m. .. .. .. .. .. .. .169- 175 
Genoa tp .. Ont .................. 179. 180 
Geocron ite . . 14 
Geo rg ia R.i ,·cr section. 13.C ....... 27&- 279 
GCl'lll[lllJ', OCClll'l'CllCCS .368. 36!) 

stat istics ... 383. 384 
Gcsic rn ., Ont. . . . . . . . . . 19-1 
G iant m., B.C .. . . ... . . . ... . . .... 316. 3 19 
Gi bson m ., B.C ... .,... ....... 34!i 
G i I bert . G. S. . . . . . . . . . . . . . • . . 72 
Gi lbert, C rorgc 72. 73 
Gillum. ~\lr. .. .. .. . . . . . .. .... . . .. .. 162 
Gi lmour. Ont. . . . . . . . . . ... . . . ):)8 
Gisltornc. F. :11. . . . . . . . . . . . . • . 48 
Glacier m .. H. C. . . . . . . . . . . . . . . 207 
Glaci e r C'n'ek :\ f ines, Ltd .. B.C. .... 277 
G len mtn., J3.C. . . . . . . . . . . . . . 281 
GlenhcrTir. XS. . . . . . . . . . . . . . . . . 56 
G lenelg-. N.S. . . . . . . . . . . . 55 
G lenga n.1· m .. H.C. . . . . . . . . . . 345 
G lo uccstcr co .. X.H. . . . . . . . . . . . . 72- 75 
God[re.1· t p .. Ont. . . . . . . . ... . . . . . . . 179 
Gold tPll11riclcs. H o11111a11in 374 
Gold Cu re m .. B.C. . . . 345 
Golden m .. R.C. 341 
Golden mg. clil'.. H.C' ............. 316- 320 
Golclfields Consoliclatecl :\fines Co. 317 
Gold King gro 11p. 11.C. 308 
Goodenough 111. . B.C. . .. 34 l. 349 
Gooclfeilo11· c-lai11 1. /\rr T ca ha111. .T. S. 
Good11·in C:cor o-c .. .. .. .. .. .... .. .. 116 
Gooch1·in: II'. Si. ...... :i!J. GO , 72. 73 
Conlon .. J. I'. . . . . . . . . . . . . .. 218 
Goslarite . . . . . . . . . . . . . . . . 9. 13 
Go1ila is l'.. Ont. .. .. . . . . . .. J 82. 183 
Gouhh·ille. X.H. 76 
Grnnb.r r .. (/t1l'. . . . . . . . • . . 312 
Granb1· Co. 279 
G 1.,111ct' C'al11rnct :\le:. C'o. . .122. 191 
Grand Forks mg. 'di\'.. H.l'. ... 311- 312 
G r ant m., B.C. . . . . . . . . . . . . . . . . 345 
G ram·i I le mt.. X.fl. 54 
Gmphic Rosebncl m .. B.C. :143 
Gratz. A 11 str ia . . . . . . . . . . . . . . . 365 
Great Britain. occurrences .. 360-371 

· statistics . 383. 384 
G r ea t Laxcy m., I sle of :\Ian.. . . 371 
Great Rla1·e l.. :\Jack . . .. 219 224 
Creat Slave Lake Trust . . . . . . . . . 219 
Greece . . . . . . . . . . . . . . . . . . . . . . . . 371 
Q ,. cemrnod mg. cliL B.C . . .. . 26.) . 310. 311 
Gre.1· Copper hill. Ylrn. . .... 244-247 
Grey Copper rn .. RC. 341 
Grcr Copper King m., Ykn. 247 
Grotto m .. B.C. . . . . :120 
Ground Floor m .. B.C. 321 
G r ouse rnt.. B.C. . . . . . . . . . . . . . . . . 294 
Guadalcazarite 0.10 
Gu inclon group, l3.C. . . . . . . . . . . . . . 329 
Guitcrma n ite . . . . . . . . . . . . . . . l4 
Guysborough co., X.S. 54- 56 

Haldane mt .. Ykn. . .... .. .. . 
Halifax co., ::\f.S ...... . ....... . 
Ifallc.1· . Jam es ... .. . ..... ... . .. . 
Halliday, J . ................. ... . . 

249 
61- 63 

288 
175 
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J ' .\Ol-: 
JfamilLon rn .. B.C. . . . . . . . . . . . . . . 34:3 
l{ a111mo11d. H. C. . . . . . . . . . . . . . . . . . 320 
Hannnond r .. ~.H. . . . . . . . . . . . . . . 06 
.I I :lrnplon 111 .. Jl .C. . . . . . . . . . . . . . 34;3 
IT a noY cr . . . . . . . . . . . . . . . . . . . . . . . . . 368 
IJappy :'l fecli11111 m., B.l'. 34:3 
.Li a reli c m .. H.l' . . . . . . . . . . 345 
l larclman.JohnE. . . ........ 126 
lTarcl .'"lonile . . . . . D.12 
Hare .. J. . . . . . . . . . . .. . . . . l!J,I 
J lannolon0 . . . . . . .. .. .. . . . . . :371 
lla rpPr N.rncl i«;i tc .. 233. 2.57 
Ifartne.1· i11 .. B.l'. . . . . . . . . . . . . ;341 
Tfan· ic :'II ining l'o . . . . . . . . . 50. !):J 
Harz m ls .. (: p1·ma1w . . . . . . . . . . 368 
If ast inµ;s r o .. Ont. · ........ .. .. . . . I ii5 . l!l8 
J.la ,tinµ;s L en d :\[ ining Co. 163 
H auraki pen .. X.Z. . . . . . . . . . . . . 382 
Ha 1 erfield. :\[. C. . . . . . 62 
l I all'kc,1J11r.1· harbour, ~.S. 53 
JTa.w·ock m .. Ont. . . . . . . . . . 177 
Haz1•lton 'eetion. B.C. . . 281- 285 
H . 13. µ;ro 11p. H. C. . . .... :J:i2 354 
lTe,.yenl)' '.!'"· ins 111.. B.l'. :l2 1 
Hea r st tp., Ont. . . . . . . . . . J 78 
H ecto r rn .. Ykn. . . . . . . . 242 
J lclc 11 a m .. H.C. :34.i 
H enderso 11 m .. B.C'. 285 
H erb hay. 'Yt•l<ii'ko l.. :'l fnn. 2 1 i 
l l t.,·c 11 1<-' 111.. B.C. . . . . . . . 33 1 
J-ksqu iat l .. B.( ' . . . . . :3.>G 
H e's tri .. Ont. See GcneYa m. 
llela•rolitc• ............ . 0. 11 
TTc"·itt m .. B.( ' ............ . .:J:lG.:Hl 
Tf idcl(•n Treasurr m .. ll.C'. 
Jli µ-~ins. P . .......... . 
"fl ip:hlancl m .. B.( ' .......... . . 

:H i) 
200 
:346 
:31 I 
:346 
34:3 

ll igl 1lancl Chief rn .. B.C. 
·1r iµ;lila11 ckr m .. H.C ... 
"lli J.!liland Light a11d Vi elor m .. JU.'. 
H ill . , \. ,f ........... . 
JTill s id0 rn .. B.C. 
ll in"l:J lit r . . . . .. ...... . 

6-1 
346 

rn. 18 
5.i. 56 

2:30 
38:3 

. ... . l ;).)- ] ii7 

ll in;chfiel d. C:eorp:c ....... . 
H offman. G .......... ... . .. .... . 
Holland . 
JTo lla ncli a I. rnine .... . 
H ollen heck. :\. . ....... . 
l Tome H11l P 111 .• D.C. 
TTomc~tak0 ~ro 11 p. C'arihoo m~. di\· .. 

2:3.i 
341 

n.c. . . ............ 202.300 
H o n1e,lea cl c·k. . Ykn. 2:i0 
TTop0i l c . . . . . . . .. 0. 13. 376 
lropki11s . PC'rc)· E. 2 17 
Horn e I.. 13.C. . . . . . . . . . 357 
lfor11e m .. Q11 e . . l.12. Pl. If 
I fo1·"·'h00 Ii ill. Ykn. 2-10 
H orseshoe 111 .. B.C. . . . . . . . . . . . 27'1 
l ro t 1'11ncli 111 •• B.C. ;320 
l lo11·anl 111 .. H.C. . . . . . .3.31 
Tlo\\· a n l F raction ni.. B.C. 3-l:J 
TTowt·.1· m .. Ont. . . . . . . . . . . J!J6 
Hiihn er itc . . . . . . . . . . . . . . . 63 
l l uclson hay . . . . . . . . . . . . . . . . . . . 1:31 
Hud so n Ha .1· mt .. B.C. . .. 28.5 280 
Hudson Ha)· :\fining Co. . . . 2!10 
lf11 c\son Ba)· :'IIµ; . and Smelting Co. 208 
Jiudso 11 ·s Ha)· Co. . . . . . . . . . . . . . l 31 

PAGE 
ll umper m .. Y k 11 . ... . ... ...... .. 253- 257 
Hungar.1· ........ . ....... , . . . 372 
fl unt. ' Veslon l :i2 
1 [ unlCI' 1- m .. B.C. . . . . . . . . . . . 350 
Hmoliian l lt•lt C'o. . . . . . . . . . . . GS 
·11 rnlote kite 15. 17 
11 ;.droccrussi t c . . 15 
I(nlro>oinc itc .... . .. . .... . . . D. ll. 364- 366 
J l.1·lanc\ Basin m .. H.l'. . • . . . . . . . 203 
1J.) 1nettus n it., C: rcecc . . . . . . . . . . . 372 

l bex rn .. R.C . .. .......... .. . . .... 336. 343 
J da l1 0, U.S. . . . . . . . . . . 364 
Id aho hill. Yk11. . . . . . . . . . . 258 
Idaho-:\ lamo m .. B.C. . . . . . . . . . 341 
J g les ias. ltal.1· . . . . . . . . . . . . . . . . . . . . 373 
Jncl cx rn .. B.C. . . ;34(j 
J ndia . . . . . . . . . . . . . . . . . . . . . . 378 
l ndian coYe. Gaspc co .. Qu c. JOG 
I ndian :\ fi nes CorporaL ion . 273. 27-1 
J ndo-C!ti na. oc·currences . . . . . . 378. 379 

prod uclio 11 . . . . . . :38:3. :38-1 
·1n genika r .. B.C . ... .... .. .. ... .. 298, 29!) 
Jngrnliam. :'l r1 ·. . . . . . . . . • . . . . . 48 
Tntc·rior Plains . . . . . . . . . . . . . . . . . . . 3:3 
I nn•rncss co .. ~.S. . . . . . . . . . . . . . . . 49- 53 
fre land . . . . . . . . . . . . . . . . . . . . . . 37 1 
Tolite . See Cordier ilc 
Irknlsk pro1·incP. Hnssia . . . . . . . . .. . :375 
l ron \ 'ault grol1 [1. Jl.l'. . . . . . 289 
Jn·in c. C' .. J. . . . . . . . . . . . . . . . 25!) 
Isaac m .. B. C. . . . . . . . . . . . . . . . . . 320 
Isle of :\ fan . . . . . . . . . . . . . . . 371 
Hali·, occ11 n enc·es . . . . ...... :372. 373 

production . . .. .. . .. . . ..... . :383 . :38+ 
T1·anhoe 111., B.C. . . . . . . . . . . . . 341 

,Tack. F.d 11·ard . .... . ... . .. . 
.Tar-kson m .. B.C. . . . . ...... . . . 
,Ja cq uci i· .. X.H ...... .... ..... ... . 
Jam esonite 

72 
.346 

75, 76 

D <:'sniplion .. . , . . . . . . . 14. 16 
Glac ie r t-k. . H.C. . . 278 
Hazelton area . H.C. .281. 283 
Ilunp:ar.1· . . . . . . . 372 
\Yind1• :\ rn1 dist .. Y kn ......... 2.)4, 255 

.Ta m ies,;n tp .. Ont. 178 

.J a nd L g roup. B.l' . . 3 14- 316 

.Japan . . . . . . . 370. :383. 38-l 

.Ja 1Tis i>;lc\ .. Ont. . . . .186. 180. rno 

.Tan·is :'II µ; . Co. 188 

.Jeane tte m .. H.C'. . . . . . . . . . . . 346 

.Tel!"Cl'son claims. Ont ...... .. ..... 179- 182 

.TeJfrrso n i le . . . . . . . . . . . 9. l 2 
.Ten n.1• Lind rn .. B.C. . . . . . . . . . . . 341 
.T e nse n. A. . . . . . . . .. . . . . . . . . . . 309 
.Tess ie Blu ehirtl m .. ll.C . . . . . . . 346 
.Toe P ctt.1· m .. Ykn ....... .. . .... . 233,2.58 
.Jogp:ins coal 111 .. X.S. . . . . . . . . . . . . 64 
,John. \Y. F. . . . . . . . . . 62 
.Jolin H11ll p:ronp. B.C. . . . . . . . . . . 358 
.Tohnson. A. 24!) 
.Toli nson . E. . . . . . . . . . . . . . . . . . . . . . . 261 
.Johns ton . " - · :\ . . . . . . . . . . . . . 194 
.To .To m .. B. C. . . . . .. .. . . . . .. . 341 
-To r c\a n itc . . H 
.Jubilee rnt .. D.C . 319 
.T11 f!0Rlnria . . Rrc ··fu ~osl aY ia 
Jupiter m ., 'il<n ........ . 243 
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Ka l1'p<'ll m .. B.C'. . .. . ..... . . . . 
1' .\GE 

:i..i:l 
}\_n 11t i:-:kotia a n~a. Ont. l 78 
Kamlnop" m e; . die B.C. . .:!O l :rn+ 
Ka1!1011l'a xkt co .. Que . Sec " Too d-

1·id.,0 
Ka"" <·k .. ~B.C.... ...... .. . . 336 
l\:;J!l>'ax. l".S. . . . . . . . . . . . . . . :!02 
1'ap p<"I .. \llxll'i; , . . . . . . . . . . . . . . . . . . 3G:i 
l\.a tl1C'l'i11e 111.. Onl . . . . . . . . . . . . . . . 157 
K<•irxlP.td hk .. . \ l lwl'L <:o .. ::\.ll. (i(i 
J\.t·lh .. John LI .di . . 104. 10.i 
l\:C'n(, hill. Ykn. . . . 227 240 
Ken o 111 .. H.( ' . . . . . . . . . . . . . . 346 
1.;:('"" ll ill. Ltd. . .. 227. no n7 
J\ (•llo S t"o tt,· 1!1.. Ykll. 231 
l\:1 •11trnl it<" · 1.i. 17 
J\ ('JT .. J ni111 . . . . . . . . . . . . GJ 
J\: ('JT.\' . :\.ll. 66 
Kc•,tc• rni;111. \\-. . ............... I li2. H;:l 
1.;:;"ki11).[ ll ol',;e Ill.. H.C. . ...... 3J(i. :JJ8 
l\:il iJl'i<·k('11itP . . 14 
Kilo 111.. Jl.( ' . ;343 
J\i11 1ht• ,.Je.1·. H.('. . . . . . . . . . . ... :322. 3:27 
I\ i llil ><"· Ji..1· Ill.. ll .C'. . . . . . . . . . :l•l:l 
l\i11;.[do11 m .. Ont. ................ 133 1:18 
1-..:in!.!· l ~ d\\al'd -E xpln .. N111Plti11~. and 

J{ !';.[ . ( 'o . . . . . . . . . . . . 4 7 
Kin ;.[' ('o .. :\.H. 6G 
l\i11 ).! ~olonwn m .. B.C. :34-6 
Ki11;.r Tut. m .. Ykn. . . . . . . . . . 247 
Ki,.h.,· 1!1.. JU ' . :34(i 
l\i:-::-; i:-;:-;inµ; I.. ~Lan . . . . . . . . . . . . 214-
Kitxaiilt I'. B.C. 270 
l\ i I si nn).[a 1111 111 d ixt.. B.U. 270 
}\:lo"k a nd TT aH·ock . . . . . .. . . . 177 
Klnla"'i11 dixl.·. Y kn. . . . . . . . . . 261 
l\:ohP ll il e 14 
l\ok;lll l"t' <·k .. Jl .('. . . . . . . . . . . . . 3:)2 
KootP11 a.1· J .• ll( ' .......... ....... :l:l4. :1:16 
Konl<•1w,,· !\ill ;.[ •n .. TI.('. :n1 
KooJ<•11a .1· (~11 <'<' 11 111 .. B.C'. 320 
J\.o,;1 ka. Ho.,. . . . . . .. .. . . . . . . . . . J 7 .; 
Kl'ao 111.. JU '. . . . . . . . . . . . . . . . • . . . . 346 
l\:,.,.itton ill' 0. 11 
Kl'Pllt l1. Ila, ,,,.;,. . . . . . . . . . . . . . . . . 36.3 

L" . \hi111 0 hk .. ( '.H . ."frc Fa1·iha11ll hk. 
L ·1d1u· t·laim:-:. Ykn. 
l,nd110 YnJIP,·. Ykn. 
l,ad11 <• Lol11~ 111. . Ykn. 
I ,nci.1 l'~'·"l.\'11 I.. Ont . . ........ .. . . 
l,ad .1 of [\I(• l,akl' 111.. H.C'. 
1,n Fol'ext m .. Trill tp .. Ont. 

177 
340 
1G8 

La!.!lio11ai. T 1111 i:-; . . . . . . . . . 377 
l,ak<" .. J. . . . . . . . . . . . . . . . . . . . . . . . . 2f>O 
L ak<" :,rn11p. Ykn. . . . . . . . . . 2:1!) 
Lak<· lp .. 011L .......... 1.31. JG I 163. 108 
l.akt• (:C'n t•\-.1 :'If).[. C'o. 1(;0 
J, ,iJ;" NJ101' <' grn11p. H.C . .... ...... 32·1. ;34(; 
l.akt' N11 pel'iol' ..... 18.i 104 
l,;il; ( \' i(•\\· Ill .. \' k n. . . . . . . . . . . . 2:l(i 
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X orn Rcotia . .... . ... . . . .... .... .. 41 - 64 
Xurm cla . E. .. . . . . . . . . .. .. . . . . . .. . 188 
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Oklah o1nn, U .S ..... . 
Olden m. Se(' Long Lnk o m. 
Old Gold m., B. C. 
Old T imer m .. B. C' . .. . . . . . . . . . 
0 11 ier, .,\ l phonsc ......... . .. ..... . 
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l'hocnicik . . . . . . . . . . . . . . . . . . . 15 
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P o nti ac . Tcc11mseh m .. ll .C. 3H 
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H <'<l l)""r 111.. Ykn. . .'.!;3 .i. 2 .i6 
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l{l11 .do11i!l' . . . . . . . . . . . ... . . .. . :380 
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H i"ha nl,011 a 11d Ro1rn. Jarncs 
l'.\GE 

HG 
I{ icl1ard><o 11 111 ., Ont . See Long L ake 

lll. 
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Ho lll' l' Lson .. J. . . . . . . . . . . . . . 250 
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l{n,.kland Ill. . ll .( ' . . . . . . . . . . . . . 3,±2 
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Huh:,· :-;j]y1._•1·. 1'.

1<'<' p_,Taqtn·itc 
l{11l>1· Siln·1· 111.. B .l' . . . . . . . . . . :i+2 
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H11t h- ]l o pc 111.. IU '. 
I{ ut h·YC'r111onl 11i.. ll.l'. 
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SL. l' <'i<'r'. X.R. 54 
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S<'lllt•1,1il'I'. ( '. . ... 2:l6. 2+0 
:-ic'''l'l1 Sisters ;rro11p. B.C'. . 280. 281 
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Ril·.-e1· mt.. 011l. .... 183. 18!) 
Kiln''""'" :\Jinl's. Ltd . 277 
Nih·(·1· B;1si11 group. -y1~11. 2:3() 
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'i.' u l<on i L(' . . . . . . . . . . . . . . . . .. 254- 236 

PAGI" 
Zah u. ,T. . . . . . . . . . . . • . .. . . . . . . 2:30 
Zenith m .. Ont. . . .. ... . .... . . . . . 190- 193 
%inc. histo r ical notes . . . . . . . . . . . . . 1- 5 

mineralogy . . . . . . . . . . . .. . . . . . 7- 13 
rni ning ....... .. .. . . . .. ... .. 41 382 
prices . . . . . . . . . . . 7 
prod net ion . . . . . . .. 383- 388 
URCH ....... . 5 

Zinc hlcncle . See Sphalcrite 
Zinc bromide . . . . . . . . . . . . . !J . 10 
Zii<c: iodide (?) ............... .. . !J . JO 
Zin c: Corn pa n.1· . Ltd ...• ... .. . . .. . . 70 . 80 
i:inc l•'iss11re rn .. n.c. . . . . . . . . . . . . . 348 
Zinci te . . . . . . . . . . . . . . . . . . . . . . . . . . . D. 10 
i:inkcritl' . . . . . . . . . . . . . . . U 
7.inkosit0 ........ . 
Zinnwnld. Bohemia 
i:org iL<' 
.Z"·i ekcr; Frnnc is 
i:ll'i ck.1-. H.C'. 

9. 13 
18 
14 
53 
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