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GOLDFIELDS AREA, SASKATCHEWAN 

By H.C. Cooke 

Goldfields area lies on the north shore of lake 

Athabaska, near the extreme northwestern corner of Saskatchewan. 

It may be reached by pl ane from Prince Albe rt, Saskatchewan, or 

Edmonton, Alberta; or by steamboat from Waterways , Alberta, from 

which point a weekly train runs to Edmonton. The centre of the 

area. is Goldfields village, with a small hotel, radio stations, 

and a number of stores and dwellings. The two principal gold 

discoveries, the Athona mine and the Box property, lie within a. 

mile of the village, to the south and west respectively. The 

village is situated at the upper end of a deep, sheltered bay, 

which afford ideal conditions for airplruias to take off or 

land in any weather. 

A preliminary reconnaissance of a very large area 

around Goldfields and to the northward was made in 1935 9y 

1 
F.J. Alcock. 

l 
Geology of Lake Athabaska Region , Saskatchewan; Geol . Surv., 

Canada, Mem. 196 . 

Geology 

The. rocks in the immediate neighbourhood of Goldfields 

include sediments, granite, and amphibolite . 

Sediments 

The commonest rock of the sedimentary series in the 

area east of Vic lake is a fine-grained, almost cherty quartzite 

that weathers to a bright reddish tint. The average strike varies 

between north 35 and 45 degrees east , a.rrd the dip is 40 to 45 

degrees southeast. At the northea.st end of Goldfields bay the 

strata flatten into a broad drag-fold, in which the strikes are 

roughly at right angles to the normal strike, and the dips are 
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southwest, c orrcspond i nr; t o the r lune;o of t he f ol d . J, nur:i.bo r r:f 

smo.ller o.nd sho.rpcr dro.g-fol c1 s occur on this larce r d r n.g , one of 

thor.1 fornint; n. smo.11 r ock ridgo directly co. st of tho hotol; o.nd 

on these the p lunGO c an be accurately de t e rmined QS about 30 

degrees southwest. To the northwost of Vic l o.kc is t he no.ss of 

Bcaverlodgo mountain. The write r was uno.ble t o visit it but 

from a distance the s odimontary strata c ~n b e soon o.cain to 

flatten there, plungin~ south-ire st o.s b 1.3 for e , so tha t the hill 

is either o. second large dro.g- fo l d or the t op of a major o.nticlino. 

A second r ock type . well exposed near Goldfie lds 

village , is a brovm-weo.thorinc crystalline lime stone , in l a r ge 

part altered e ither by add ition of silica or e liminat i on of 

lime t o coarse t:i. ggro gat es of pyroxene o.nd othe r silicates . 

Granite 

Alcock's study of the general r egion l ed him to 

believe that tvrn g r anites occur, one pre - Beo.verlodi;e in o.ge , the 

other post-Beaverl odge . In the neighbourhood of Golufields 

village, howeve r, only one gra::i.ito apponrs , which was mapped by 

Alcock as the late r of the -Cwo . It is a rock of me dium to coa r se 

grain, that varies i n tint f r m;i e; r ey to rathe r bright r eddish . 

There is some r :.. ason to believo tho.:c t ho redde r v o.riotic s have 

been altered, but this que :::rtion ".viJ.J. be mor e fully discu ssed 

lat0r. Prior to alteration the r ock probably consiste u mainl y 

of albite feldspar c ontaid_n~ sevarol per cent of the or thocln.se 

molecule in soiution, together with quartz and very small 

percentages of f orr omo.cn e siun ,iJ.ineral, now mainly altered to 

chlorite . The gr anite magma wtis extremely vic;o rous in its 

action on the count r y r oc ks , par-U.cula.rly on the r e ddish 

quurtzi t e . Cle c.n, weathered. surfaco s show the c ountry rocks 

extensively attr...c l~ed o.nd r oplo.ced by branitic mate rio.l that 
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entered the minutest crevices, even down to .pore spaco s; 

yielding; hybrid typos that vn.ry in composition all the way 

from Granite t o qua rtzite . On this ac c ount it is particuln.rly 

difficult, where granite is in c ontact with t he r edd ish 

quartzite, t o know whether 0 !'1'3 is dealinr~; with true s r ani t c or 

one of the hybrid typos . To cl i stinguish them with c e rtainty it 

is necessary to e xamine a number of fre shly broken spe cimens. 

If the rock is granite , the s pecimens will be uniformly of 

medium to coarse i:; rain; but if it is o. hybrid , they will vo..ry 

in i.;ra.in, some parts he.vi ng the fine c r ain of the quo.rtzite s, 

othor pn.rts the c oarse r grain of the cro.nito . 

Studied i n this wo.y, b odios of pur e g ro.nite are 

f ound t o occupy o. much smaller a r ea thn.n at first n.ppoars to be 

the c a se . !~ larr:;o part of the Box prope rty west of Gol dfiol ds, 

for exampl o , was at first suppo sed t o be unde rlain by liranite; 

but the gr eater part of this ev entually pr oved to be more or 

l e ss hi chly c ranitizod quc.rtzito , o.nd true c r o.nito , within the 

area stud i ed, is c onfined to two rnnsse s, one a little more than 

half a mile l one and 150 to 200 f oot wide , the othor a much 

smo.ller b ody lyinG s outhwost of the f ir st. 

In additi on t o their grruiitizini; act ion t he gr anite 

bodie s sencl off dykes into the c ountry r ock which, afte r cross

cutting the beddinc for a f ow fe et, commonly turn n.nd follow it 

and eventually br00.k o.cro ss a s ain t o c onnec t with tho po.r ent 

mass. Thus l onr-; slabs of country r ock be c ome includGd i n t he 

granite masses nour the ir ed L;o s. ;,The re the c ountry r ock was 

oribinally a ba sic c r eywacke or shal e , its r ecrystallization by 

the heat of the intrusive pr c1C.uc e s basic mien. schists which, if 

care is not tn.ken , nn.y bo c onfused with the runphibolitos nerl to 

be de scribed , and the true a ce r e l ations of the l atter may thus 

be obscured. 
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Ji.mphibolito 

The r ock he r o t or:ned a:r:iphibol ito is clo.r k-c<Jl ourod , 

ccrru·,10nly a l ::nost black, but with a c:istinct r eduish tinge . In 

most place s the c rain is rathe r fine, but in one mass , on the 

L.thona property, it is coc.rse. For the inost pc.rt the r ock forms 

thick, stumpy l enses, tho l ong axes of which par a lle l the gono r a. l 

strike of the sediments tmd arc hvo or throe times as l ong as the 

shorte r axes. othe r bod i o s arc mor o clyke-liko , and of thick-

no sse s fr om 2 o r 3 inche s upwo.rrL A f ew b odi e s are quite 

irregular i n shape and crusscut the ori r, i nal bedding or the 

schistosity alcin c lino s so strn. i cht as t o su;c;e st thn.t sono pr e 

oxistinc joint or f ault c oni:;rolled the injecti on . 

The coarse - erc, i ncd variety on the Athona pr ope rty 

l ooks at first sicht like a ve ry coarse caobr o of 8 to 10 :mm . 

gr ain ; but closer inspoction shovJS it made up of largo , broken 

cryst a ls of b lack, ferr omagne sian mine r a l in a brownish, r a the r 

fine - 13r a ined mo.trix . Un°.:o r the ::.i.i c r osc ope this mo.trix is se on 

to c onsist ma.inly of n.nde sino f e ldspar, Ab 55,'b:l45 , with n.n a.ve r a co 

grain size of 0 ,1 r.m . The r eI:i.o.inde r of the Do.trix, perhaps 5 per 

cont, is biotite in small flakes, with s ome gr eenish hornblenQe . 

The la.rco black crysta ls or c r yst a l aggr egat es that l ook like 

phenocrysts are biotito, r; r oen hornb l ende , or l t r.i.ixturc of th0 

two. In thin secti on a f ew crysta ls we r e seen tha t have tho 

gene ral appor~ra.nco of pyr oxene, but they h ave been s o b ent 0.:.1(~ 

sque e zed that the featur e s charc..cte ristic of pyr oxene co.:nnot novv 

b e i dentifi ed . 

Tho fine r gr a ined t ypos have the appear anc e , on v e ry 

clean wo~thc rod surfaces, of ve r y basic gabbro. The ir ave r aso 

grain is 1 :mm . or l ess. As the se r ocks, at the surface , seem 

badly o.l t e r cel , onl y one spe cimen . taken fr or.1 the 100- fo ot l eve l of 

the Box property was exar~inod microscopically. It is po ssible , 
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· therefore, that this specimen is not characteristic. It proved 

to be a fine-crainocl, b l ack schist, c onposed almost entirely of 

blc.ck mica with a few n0odles of muscovitc and o. fow c r a ins of 

feldspar too small for precise iclentification. 

Alcock has stated that the runphib oli fo s of t he 

district nre older than the later g:-anite . The writer's facts 

clo not confirm this: hovrever __ and it is felt that durinr; the 

preliminary rapid rec onnaissance made by Alcock and his parties 

the basic mica schists found o.s inclusions in -~he granite vve rc 

confused with the true a.mphibolitc s. The ar.;e determino.ti on of 

the n.nphibolitos is most impo~~ant, as it boars a irectly on the 

question of the o.ge and orici n of tne gold deposits, nnd for 

this reason it was investi1;ate d with particulo.r co.re . The facts 

indicating the at;0 are a s follo7vs : 

(1 ) On the J;thona pi-ope r-ty 0 some five or six trenches 

cross the a.1!1phib olite·-cranite c cntuct. and ho.Yo been cut a few 

inches into bedroc1c. In a!.l but one, i:;ho amphibolite exhibits 

strong chilling over a width of 2 feet from the contact. The 

large crystals of biotite c.nd hornblende that characterize the 

interior of the mass become 3rmller, ar:d cl ose to the c o:1tctct 

disa.ppear entirely or almost so, while the whole r ock becomes 

fine-grained and basaltic in appearance . In the exceptional 

trench mentionecl , the runphibol:i.ta is f.i.lled with sl a.bs anc. 

stringers of granite, and that exposure is not larr,e enough t o 

show whether these are dy£es or inclusions . 

(2) On the 125-J"'oot level of the Athona mine , the 

northernmost c1·osscut c ~· osso s t~l.e runphibol i te - granite contact and 

penetrates about 30 foot ir.to tho amphibolite. Here the runphibolite 

ago.in displays tho chilling observed on the surface, and include s 

many fragments of the g:::-nn:!.te" A dyke of runphibolite about a foot 

wide penetrat es 8 or 10 feet inco -\::he g:'.'anite nlons a small fault; 

and in three or f our p l aces rnw1·o'v fince rs of the runphibolite we r e 
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observed to project about an inch into j oints in the granite . 

The same joints arc fill ed with quartz beyond the little fin0e rs 

of ga.bbre:. 

(3) On the Box pr operty of Consolidated Mining c.nc1 

Smelting Company the o.mphibolite in many pla.ces include s fra gments 

of granite . The fragments vary in size fr om small bits 1 inch or 

2 inches in diamete r to Great slabs 40 or 50 fe et long a.nd severa.l 

feet wide , which are easily mi r.> taken for dykes. If the oonta.cts 

of the latter are painstakingly traced, however, the amphibolito 

is alwn~s found to surrounc them complet e l y . One of the best 

and most easily acce s s ible plo.ces f or seeins these i nclusions is 

on the trail fr om the cookhousc t o No . 1 shaft, neo.r survey 

picket No. 90 (FiGure 1). Her e moss o.nd lichen have been worn 

away by passing feet, expo sing in the amphibolite a swarm of 

small, rounded fragments of granite up to 3 inches in dirunet er. 

(4) Southwest of No . 1 shaft (Fi gure 1) the main 

granite body is bounded on the south by an a.mphibolite dyke . An 

offshoot from the dyke penetrates the granite mass and wa s traced 

a distance of 150 f eet. On the first l eve l s outh and southwe st 

of No . 1 sh~ft there £\. r e several dyke s of amphibolite in the 

granite, and one of them appears t o cut compl et e l y ac r oss the 

grani to body. 

(5) In places the o.mphib olite outs almost at right 

angles across the bedding and schistosity of badl y gr n.nitized 

quartzite and displnys a gneissic t exture pa.rallel to the c ontacts, 

not to the cenerul structure. This texture is pa.rticularly well 

developed on the n orthwe sterly-strikinc c ontact at diamond drill 

hole No. 2, and a.gain on t he similar contact southeast of survey 

picket No, 82. As these i;neissic t exture s o.r e at ri t;ht an.Gl e s 

to similar texture s deve loped by fol ding, they must be inter preted 

as original gne issic t exture s, developed by flow movement dur ing 

injection of a viscous magma. 
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(6) Tha n.."'7lphi oolito dykes irrrade tho c r anitizod 

quartzite in such an oxtrnortlinarily irre bular manner (Figure 1) 

thc.t they c e.n only be r egar ded a s intrusive ; and as they thm;i-

solve s show n o sicn of granitization, they must have been injected 

after granitizati on was c ompl e t e . 

It TJay he re be J!lent i onod t hat the shape s of the sc 

dykes as shown the ~ap are not obtained by inferring connexions 

between scu.tto rc~ outcr ups . The a r ea is one of a.lrnost continuous 

outc r op ; and the c ourse 0ven of dyke s a few inche s wide can 

readily be detoruined by walking al on g them. ·whor e boundaries 

had t o b0 infe rred , tht:~y a r e shown by dashed lines . 

Geol ocic History 

The first event of which t he r e is r ec or d i n this 

district is the deposition uf t he sed i :'1cmtary r ocks, Those a.r e 

very fine - crained qua rtz i t cs beneath, ?assins upwar~ i n t o 

gr eywncke s with i :r:.portant n..""1o unts of lime stone . The succession 

indicc.t es de position i n wn.hn" of shc..llcw t o r,J.odcrate de pth at 

first, foll ovrod by a cle n.riuc of the wate rs with decrease in the 

D.l!lOUl'lt of elastic sedinent. This ma.y have boon duo eitha r t o 

sinking of the s ea botto:n or to lc,wo r i ng of the n.djace::'.1.t lane~ by 

e rosion. Fol d inG f ollowed , along; axes that s trike n crth0ast, but 

it was n ot extreme , as t he stro.ta r arely <'. i p at a.nt::: l es gr eat e r 

than 50 degr ee s. 

The f ol d i n c ·was f oll owed by i n j oct :i.on of gr a.YJ.ite 

masse s. I n ;;onern.l these fo r med sill-like bodie s para lle ling 

tho strike c.nJ d i p of tho tilted soJ. i.ments , 1;ut in pl a c e s cuttinr:; 

shurpl y a cross t hem f or s h ::irt C:. istanc os . Ga ses or f lui<:'.s f rom 

the gran i t o , laden with silica. n.ncl tho c onstituents of fe l J spar, 

penetrated l one distanc e s i nt o the c ountry r ocks and :;ranitized 

thern . 
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After the gro.nite masses were consolido.tecl, so1;-ie 

further movement t ook place alon e, the former axes of folding, 

Dra.g between the massive c rani te masse s and the surrouncl in{; 

rocks gave the latter o. pr onounced ~ne issic texture f or a few 

feet fron the c ontact. At the s rune time the brittle gro.nite 

wo.s much crushed and fractured, with production of a vast 

number of tensi on cracks running off fr om tho contc.ct, Tho 

exa.ct time of this movement, with r e l ation t o the injection 

of run.phib olite, is not known. The o.nphib olito is not shattered 

and fissured like the granitej so that the movement probably 

occurred before the o.mphibolite was injected; but the conclusion 

is by no moo.us certa in: 1.J ecause the e; ranitc, be inc mor e brittle , 

may have shatter ed whor e the amphibo lite woulcl n ot. 

Followinc the cons olidation of the granite, o.nd 

probably also the movement t hat shat t er ed it, came the injection 

of the amphibolitc . Th is t ended to f orm thick, stumpy l enses, 

perhaps connocto C. with ad jacent bodie s by narr ow d.yke s or necks, 

perho.ps entire ly isolated. The shape s suggest that it was 

viscous and ne ar its t empe r ature of c ons olidation when injected, 

a conclusion supported by i t s u sually fine grain and somewhat 

gneissic textures. 

In two places on the Box property, ne ar survey picket 

54 and 120 foot northwe st of picket 102, small dyke s of a.mphibolite 

bend sharply and at the bee1.d display a sort of fragmenta.l t exture , 

as if partly c onsolidated materia l had ~oen brokon by moveTionts 

and the fragments r ecem8ntod by liquid runphibolite . In the first

namod instance , a pr onounced schistosity ho.s also been devel oped 

in the amphibolite , following ar ound the bend par allel to the 

edge s of the dyke . Tho se structure s could n ot have been co.used 

by a lateral stre ss acting on the amphib oli t e afte r consolida.tion, 

for the dyke s bend in• opposito directions. Further, if t he r e had 

boon sufficient lateral movement in the area t o twist and brecciate 
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sonc t~ykes o.t the ti.rno they wo r e part l y consolii.:'.o.t ec: , othe r 

c.ykos ancl mo.sses, which must have been in about the s1:11no 

cond ition, shoul cJ. show evidence of disturbance; ·but they do n ot. 

The writer is, the r e f or e , incl ined t o c. onsider tho broccio.ti on 

and schistosity of these dyk0 s o.. s co.usec.l by forwf.\. r d novm:i.ont in 

the mc.t;D.a. itse lf, a t tho timo tha.t part ial c ons olidation had 

to.ken place, and the r omo.inin,; liquid mate rial was pr e sumab ly 

highly viscous. 

Somo sma ll faulting took pl o.ce after the injection 

and consolidation of the n.mphibolite . The c:;rn.nit e in the tmder

ground workins s is much b r oken by small faults with steep t o 

vertical dips. As far n.s can be lea rned, there was no i;r oo..t 

movencnt alone any of these.. tho largo st lmovm having a l o..te ral 

clisplo.cement of about 20 feet. They ho.d a pr ofound effect, 

however, in shattering the gr~nite and the r eby makinG fissures 

that were afto·rwards filled with quartz, for gr0at numbers of 

tension cracks branch away i'roa them on c ithe r s i de . 

Afte r the faul tine , came inje ction of tho s olul:;ions 

that o.lbitizod the c r anite a nd depo sited the qua rtz veins. As 

this chnnso seems t o h o.v o been mainly one of subtraction of 

potash from the rock, it may well have been carried out by the 

so.me solutions that depos ited the qua rtz. 

The final event of which the re is r oc or c1 is po st-ore 

faultint:;. On the Box property a fow veins, r.J.[\.UG up l a r ge ly of 

quartz nnd calcite , incluGe vast numbe rs of ongular fraGJ'llonts uf 

altered granite a nd ol rl0r quartz. In pl a ce s these veins c ontain 

larce vus s lino d with l u r Ge quartz crystals, many of then 

runethystinc . There arc also faults that c ontain no v e i n material. 

Movement alone a ll those la t or fissur es appears t o ho.vo been small. 
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Economic Geology 

Two compo.nics, Athona Mines , Linited, ruH:. Consolidated 

Mining and Smelting Company of Canada, Limited , ovm prope rties in 

the ar0a c ontaining ore-bodies of sufficient promise to justify 

underground work, Somo 25 miles t o the northeast the Borealis 

Syndicate, under the field direction of J .IV. Warren, ho.ve opened 

up a large sulphide deposit of c.Jnsiderable pr omise . In the 

r emainde r of the t e rritory examined, active prospecting is going 

Qn, but up to the pre sent ·~imo hac: not y::.e lded particularly 

favourable r esults. Go~d seems widely scattered throughout the 

re g ion, howeve r, and sood asso.~rs lnvo been obteined in many 

places, so that it s eems rcasono.blo t o suppose that minable 

deposits may eventually be found . 

Consolidated Minin~_r.n? Sme ltin~ Company 

The Consolidated Mining a.nd Smelting Company of 

Canada., Limited , owns what is known as the Box pr operty about a 

mile west-southwest of Goj_Cfield s vill a ge, The clai:r.i.s lie between 

Goldfields bay and Vic ld<:e ~ and the ml ne wo~·kings are close to 

the south shore of Vic lake, In addition, the company owns or 

has under option several other gr oups of claims in the ne i ghbour

hood, on which trenching an d diamond dr illing were done in 1936 . 

The undergr ound vro::-k on t~1.e :Sox p~· operty consists of 

two inclined shafts that fol1 ow the dip of the format i on, approx

imate ly 42 dec;rees southe a. s "~ , and a.r e :::..,280 feot ' e.part . The 

westernmost, known as No. 1, extends t c the 500-foot level. 

No. 2, i ntended to be the main working shaft , has been carried 

to date only to the fi rst lev-el ., approyimately 170 feot below the 

collar. At this l evel a drift has been carried the full length 

of the granite sill beir..g pro spe~'ced _. "· t otal distance, including 

bends, of somewhat more than 2 .~ 800 feet. Six crosscuts have been 
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carried from this drift complete ly a.cross the granite mass, with 

a total lenc;th of 1,080 f eet, and, in add.itior., the mass has boon 

furthe r explored by a numbe r of drill holes both from this l eve l 

and from the surface. The 500-foot level, as mentioned, is r eached 

only fr om the No. 1 shaft, and a similar program of exploration is 

being actively carried on there. 

This granite mass has a total lenf,th of about 2,500 

feet and a maximum width of about 250 feet. As Figure 1 shows, 

however, the width varie s conside rably , and in place s abruptly, 

along the strike; and similar variat i ons occur in depth. Thus, 

opposite No. 1 shaft, the calculated width for an elevation of 

120 feet above Athabaska la.kc is 180 foot, whereas at the first 

level, 175 feet below, a cr osscut sho~s the width to be 240 f eet. 

The granite mass, especially throughout the centra l 

section some 1,700 f oot l one, has been sr eatly shattered and the 

fissures f illed with quartz n inorali zed with auriferous pyrite 

and some free col d . In places the quartz includes small nests 

of tourmaline crystals. The silica-bea.rinc solutions also 

penetrated all the pores of the rock and depos ited quartz in 

irregular veinlets and blebs. So much quartz has thus be en 

introduced that it was found. impossible to secur e a sinGle thin 

section that dicl. not conta in much of i t. Either the solutions 

that carried the silica, or others introduced befor e then~, in 

large part altered the pota.sh-bearing a lbite of the original 

cranite to albite and oligoclase-albite. As this r eo..ction was 

one mainly of subtraction of potash fr om the orisinal rock1 it 

may well have been affected by the silica-bearing solutions. 

The fissures thus f illed with quartz belong to several 

distinct sets. One of the most prominent is a set of rather 

irregular, discontinuous cracks vrhich r out;hl y parallel the sill in 

strike but have a shallowe r southward d i p . They are best developed 

alonb the hanginc-wall, over o.. horizontal width of 25 to 40 feet, 
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but n.re o.lso numerous in some pln.co s a.lone t~1e foot-wo.11. Tho 

position an.cl n.rrane;oment of those indicat es thn.t they aro tens i on 

cro.c l::s pr oclucecl by o. c ontinuati on of nor r'1.a l foldinc movement in 

the sediments after the e; rn.nite wa.s injected aJ1d consolidn.tecl . 

This set also include s a few fairly str ong shear zones t hat 

parallel the hanging wall. 

A second set of prominent pre -mineral fissure s strikes 

roughly noi"th and dips 70 to 80 degr ee s west. On the Box property 

the averase strike i s north 10 degrees west, but in the surrou.,_-v:i.d

ing region the strike vu.ries to north 10 dec;r ee s Gast. Woll

defined and persistent quartz veins fill these fissure s, the 

majority l e s s than 4 incho s wido, but a few up to 8 inches • In 

the under s r ound workincs i t can be seen that those fissures are 

small faults with al mo st horizontal displacements , as the walls 

exhibit striations that dip about 10 degr ee s south. Numerous 

tension cracks, likewise filled with quartz, run off fr om these 

faults. The tension cracks, on the Box property, strike about 

north 20 de5rees east and d i p 55 to 60 degrees west . The pattern 

is interpreted as indicatins that the west sides of the main 

faults moved northward o.nd up, i.e., they are right-hand faults. 

There is no evidence, however, that the total di spl acement 

exceeded a few inches . 

A third set of p re-mineral fissures strikes north 20 

to 50 degrees east and di ps about 40 degr ee s s outheast . They do 

not carry much quartz, and may have been f ormed toward the end 

of t he period of quartz deposition " 

There are also at loast throe sets of post-mineral 

fissure s. Probably the earliest is that already mentioned, which 

has been filled with calcite and barren quartz f orming a matrix 

to a multitude of angular fragments of granite a.nd older quartz. 

These fissures strike north 70 to 80 degr ee s west and d~p 

vertically t o steeply south. The sec ond set c ontain no vein 
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material. They st rike about north 60 decr ee s cast Q..~d di p about 

60 decr ee s north. Who r e they cros s quartz veins, the l atte r c.. r o 

cracked and in s orr~ ca se s di spl aced an i nch or so . The third 

set strike s north 20 degr ees ec.. st and dips 80 degr ee s wost , :md 

some faces exhibit horizontal striae. On the surface, at l east 

one fault W£ts ob se rved vri th this strike , and. it di splo.co s the 

granite c ontact a.bout 20 f eet horizont a lly. The west sido moved 

s outh, s o that the fault is o. l eft hand one . 

The veins a r o c omposed of a r athe r c oarse- t;r a ined , 

white, and glassy 11bull" quartz, whi ch he r e and the r e c ontains 

splashes of auriferous pyrite and a few wide ly scattered specks 

of free cold, Gal ena , and sphale rito . Vfue r e sulphides ar o 

absent the quartz is barren of va lue s. Prc..ctically all the col c 

occurs in the pyrite , some of which is extrao r dinarily rich. 

One lump of pyrite assayed durinc the writer's visit r an nearly 

113- ounces of i;ol d , Troy weit;ht, to n. pound avoirdupois of 

mineral, or r ouchly 9 pe r c'mt r;old. . The pyrite is usually 

coo.rse- crainod and occurs o.s o.gcr ecat es or lwnp s in t he quartz 

rather than .a s scattered crystals . In most Cn.no.d i an ;ol d deposits 

nuriferous pyrite is usually f ino- c r ainod , and c oarse pyrite is 

low grade or barren. 

As che individua l ve ins are too S!lll\.11 to be separately 

mined, operations must be direc t ed toward mining the whol e or 

selected parts of the silicified gr anite. The dilution of the 

valuable part, in this way, by worthless Gr ani te , brinr:;s the 

general t enor near the point of unpr ofit ab l e oper ation . It is 

expected, however, that by mi ninc nnd millinG several thousand 

tons a day costs can be r educed t o a point a t which n profit 

can be ITu..'°\.do. 
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Athonn Mine ~ Limited 

The nctive workings of Athona Tufinc s lie noo..r the shore 

of Athabaska lake about a mile south of Gol dfie l ds village . At 

the time of the writer's visit the principal wor kings consisted of 

a 3-c ompartmont vertical shaft t o the first l evel, 125 f eet be l ow 

the c ollar, and some 2,000 f eet of drifting and crosscuttinG o.t 

that l eve l. A second. shaft wa s bo ine; sunk some 800 fo et south of 

the first, clo se t o the l ake shor e ; and pr e sumably it is planned 

t o c onnect the t wo by drift i n13. In additi on, a c onsido r .:i.b l e 

amount of trenchin~-: and drill i n[. ha s been done . Good camp 

buildinc s ha s been e r ected , and a l so a 15-ton sampling mill which 

was used f or the bulk sampling of the drifts and cros scuts. 

The geol ur,y i n the vicin ity of t he or e- bodi e s is 

simpl e (Fieure 2). A t h ick sill of coar se amphibolite , 250 t o 

400 f eet in horiz onta l wiCt h , intrudes a r edd i sh granite of t he 

type de scribed fr om the Box property . The runphiboli t o , whose 

composition ha s a lready been gi ven in -the section devot ed t o r ock 

de scriptions, strike s nor th- northwest and d i ps 45 t o 60 degr ees 

west. To t he nor th of it, and separ at ed onl y by a drif t-filled 

valley 100 fe et wide , is another body of runphibolite that di ps 

southwe st. The write r conside r s it pr obabl e t hat some dyke-like 

connexion between t he t wo ma sses exist s at the surface beneat h 

the drift of the vE>~lley ; and drill r e sul t s also indicat e t hat the 

dip of the northern mas s f l at tens so t hat i t pr obabl y r ~ns i nto 

the southern at no gr oat dept h . The t wo may , the'r ofore , be looked 

on a s branches of a si nbl e unde rlying ma ss , including between them 

a shoe-shaped mass of gr anite . 

As on the Box prope rty, the gr anite is cut by a gr eat 

number of quartz vein s that c ont a i n gr a i n s and splashe s of 

aurifer ous pyrite and occasional gr ai n s of cal enn, sphal e rite , 

chalcopyrite , n.nd free gold . Mo st of the ve ins stop abruptly at 
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the conta.ct with tho ::unphiboli to, thouch here n.ncl there they run 

n few inches into tho omphibolito . Veininc and mineralization 

are most j_ntensc throughout an irregular zone that parallels tho 

contact, and decrease with increasing distance from this contact. 

The best value s, up to the time of ex~~inati on , had been found in 

the north end of the workincs, in the shoo - shaped boL~Y of c;ro.nitc 

between the two bodies of amrhibolitc. As on the Box property, 

those par ts of the s ranite that carry sufficient values vvill ha.ve 

to be mined as a whole . The gene ral tenor of the ore, therefor e , 

is low, about $4 o. t on o.t the pro sent price of gold. Operations, · 

pre su.rn.a.bly, will have to be on a large scale if a satisfactory 

profit is to be made . Further exploro.tion will be r equired t o 

demonstrate whether sufficient ore is present to justify the 

initial expense of larce-scale operation . 

Orii:;in of the Gold Deposits 

The close association of the gold deposits with bodies 

1 
of the late r r;ranite inclined Alcock toward the view tho.t the 

1 
J.lcock, F' . J. : Gold Deposits of Lake Atho.baska; Can. JVJ.in . 

and Ivict . Bull. , 1936, pp . 542-3 . 

gold was probably Gerived from the grc.nitc itself, and he succe sted , 

tentatively, that the now mineralized parts of the gro.nite are the 

upper part s or border zones of a l e, r ge underlying rru:tss , which, 

coolinb and consolidating before the main body , were fissur:ed and 

mi neralized by solutions emanating from the mairY body as it in 

turn crystallized. In one spocirnen fr om the Athona. mine he f ound 

gold deposited a.l ong cleavage planes in a feld spar crystal, a fuct 

he interpreted as indicating that the gold had been a constituent 

of the orisinal granite magrna. Attractive as this hypothesis 

appears, however, the facts octained durinG the past season do 

not seem to support it . 
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The principal objection is, of course , the fact 

t·hat the mineralized quartz veins are not only lo.tor than the 

s r anitc , but a lso than tho amphi bolitos that intrude the granite. 

How long a time elapsed between the injections of the two 

intrusives there is, at present, no means of ascertaining, but 

it seems certain that it was long enough for the granite to 

become thoroughly consolidated even at depth, Had some ~ranite 

magma remained liquid at depth, the same earth forces tbat ejected 

the arnphibolite would surely also have brought up some of the 

granite magma, to form a set of later dykes that would intrude all 

the other rocks as do the amphibolites. As no such late granite 

bodies have been found , it may be concluded that the granites we re 

thoroughly consolidated when the amphibolites were injected; and, 

therefore, that the ve i n-forming solutions did not originate from 

underlying bodies of this granite. 

That gold was not an important constituent of the 

granite magma is als o directly indicated by a number of facts . 

On the Murmac claims, at a point about half a mile north of 

Goldfields village, granite intrusion has been locally controlled 

by a bedding plane of the sediments, and for a f ew hundred feet 

granite is in dir ect contact with crystalline limestone. The 

limestone has obviously acted as a precipitant of mineral matter 

emanating from the granite, so that the limestone for 2 or 3 feet 

from t he contact, and the granite itself for a foot or more, are 

b oth heavily pyritized. The pyrite zone has been deeply trenched 

in several places , and carefully sampl ed , but no gold values 

beyond a few cents have been found. Had gold been a constituent 

of the magma, it would presumably be found he r e , where conditions 

for precipitation were so favourable, 

In a numbe r of plaQes , as near the southwest end of 

the granite on the Box property, and again in a number of places 

on the Ifiurmac claims , the sediments close to the granite boundary 
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have been intense ly silicif i ed, and in place s converted into 

masses of almost pure silica. Farther from the contact silic

ification becomes less i ntense , until the rock passe s into 

sediments of normal character. These r elations point to the 

conclusion that the silica wa s derived from the cooling granite . 

Ead the granite magma contai ned gold, it would probably have 

passed off with the silica-bearing solutions and been precipitated 

i n the silicified sediment s . No gold is found, however; the 

silicified materia ls are barren . 

About 2 miles north of Hayter bay, some 12 miles 

cast of Goldfields, a r ather flat-lying sill of coarse , reddish 

gr anite caps a long ridge . Beneath it lie gne isse s, which appear 

to be alte r ed and r ecrystallized sediments with varying proportions 

of greyish granite. For sovoral f ee t below the contact the gneisses 

are enriched with pyrite , and enrichment is greatest close to the 

contact, f ading out as dj_stance from the contact increase s. The 

l ength of the exposed c ontact , and of the mineralized zone b eneath 

it, is about a. mile ; a..."'1d throughout the whole distanc e the width 

of the zone a nd the extent of it s minera.lizo.t ion ar e so uniform 

as almost to compe l the conclus ion that the pyrite -bearing liquids 

or vapours emanated from the cooling granite itse lf. Had tho 

granite containod important gold values, the pyrite should also 

be aurifcrous, but, the writer is given to understand , preliminary 

assays indicate that it contains little or no gold. 

On the west side of Nee l y l ake , some: 14 miles due 

north of Goldfiolds, gold has been found in a number of sporadic 

and appar ontly isolat ed occurrences , most of them in drill cores . 

The rocks ~ro sediments intruded by nume rous dyke s of r ed gra.nite. 

Gold , when found, has gene r ally been in the sediments close to 

some grr.nito dyke, or just within the e dge of n. dyke . Scattered 

values have also boon .found in n. pyritized zone that follows the 

bedding of the sediments. The impre ssion gained from a study of 



this locality was that a little gold may have been introduced 

by the granite, but that, if so , the amount was insufficient 

to enr ich more than small spots of the surrounding rock. 

It must, the refore, be concluded that the granite 

magma carried little gold and gave rise at best to small , 

scattered occurrence s. The solutions bearing the important 

amounts of gold wore introduced at a considerably l ater date , 

after the li1jection of the runphibolite masses . Their source is 

unknown, as in the case of most Precambrian gold deposits. They 

formed deposits within granite masses rather than other rocks, 

appar ent l y, because the grn..1.lite was brittle and fractured r eadily 

so as to yie ld a multitude of open channels that ma.de it easily 

permeable. Thus, as in so many instances, it was the physical 

character alone of the rock that determined its suitability as 

a host for veins. 

Dinty Lake Nicke l Deposit 

Dinty lake is a hitherto unnamed lake between 1 and 

2 miles long lying 24 miles almost due nor t heast of Goldfields 

village . In the early part of August 1936, J.W. Warren, field 

director of the Borealis Mining Syndicate, while flying over the 

ar~observed a ~usty gossan capping a low ridge on the northeast 

side of the lake . Inve stigation showed this to be the outcrop of 

a large body of nickeliferous pyrrhotite , on which exploratory 

operations were immediate:i.y started. 

On September 7 ·!Jho writer was flown t o the pr ope rty, 

where ho r emained about five hours. This time was spent in study

ing the existing trenches, and collecting a number of specimens on 

which the following notes are based . Bad weathe r and other factors 

unfortunate l y prevented any further visit. 

The a r ea explored up to the time of the writer 1 s visit 

is a low ridge about one-quarter mile north of the lake. The ridge 
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trends practically duo north, and at about the middle is broken 

by a shallow draw trending northeast. On the east , the ground 

descends into a. swamp; on the we st a nd south, into sa.nd-pla.in. 

Over the crost of the ridge: whe r e the soil is thin, a. number of 

cast-we st trenches cut through a f ew inche s of rusty gossn.n into 

t he fr e sh rock b eneath. The area thus explored wa.s roughly 800 

feet from north to south, and 75 to 80 f eet across. 

The mat e ria l exposed by trenching is a breccia 

composed of rock fragments of a ll sizes cemente d by sulphides . 

Few of the rock fragments ha.vo . shnrp corners or edges , sugge sting 

that they have been attacked and partly r epl aced by the sulphides ; 

and this conclusion is confirmed by the occurrenc e in many places 

cf bands of dissemi nat ed or massive sul phide running through the 

individual fragments . The original ca use of brecciation wa s 

undoubtedly f ault movement, as numerous slips and slickens ided 

zones can be observed. Those strike north 50. degr ee s east, and 

Qi p f rom 30 to 60 degr ee s northwest. The steeper di ps arc the 

commonest . Here and there bands of unbrecciated and unmine r alized 

rock cross tho ore zone , paralleling the strike and dip of the 

faults . These ar e 25 to 50 feet in horizontal width , and will 

probably make mining difficult. 

The rock of which the fragments a r c composed is rathe r 

fine- grained, equigranular , and dirty gr ey , about the t exture ~nd 

grain size of loaf sugar. I n hand specimen it is r eadily mistaken 

for a fine- grained , r at he r basic gr anite or gneiss . Thin sections 

show, how0ver, t hat it contai ns no quartz whatever, and that the 

com~osition is that of a norito . The f e l dspar is andes i no , 

Ab60.A..~40 to Ab
55

An
45

, and on the who l e is fairly fresh , though to 

a small extent r eplaced by ser icite and carbonate. It s proportion 

varies , in di ffe r ent fragmonts , from about 30 per cent of t he thin 

section t o nearly 100 per cent . The f e rromagnc sio.n mi neral is 

l arge ly a monoclinic pyroxene closely related t o hypersthene , but 
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exhibiting petrographic peculiarities that are being made the 

subject of a separate paper. In some fra gments this mineral i s 

all perfectly fresh, in others it is partly or completely altered 

to uralite and magnetite. A little biotite and garnet are also 

present in some thin sections, and some garnet is also associated 

with the sulphide ore. The garne t of the rock is of the ordinary 

reddish variety, and the garnet associated with the ore is black, 

with an index of refraction above 1.90, so that it would appear 

to be a titanium-bearing andradite, or schorlomite . 

The two dyke - or she et-like horses of unmineralized 

rock obse rved by the write r within the ore-body are both 

pegmatitic in character . They are made up of irregular patches 

up to an inch in diameter of light grey feldspar with a little 

quartz, interspersed with small er, dark spots composed ma.inly 

of ferromagnesia.n mineral with some f~ldspa.r. In thin section 

the feldspar was identified as oligoclase- anqesine, Ab 70An30, 

or slightly more sodic than that of the ordinary rock; and the 

quartz is very irregularly distributed in masses of crystals 

2 t~ 3 mm . in diameter, as if eithe r the very last product of 

crystallization, or introduced after the rock had consolidated . 

The patches of dark mineral are aggregates of magnetite crystals 

and chlorite flakes, suggesting that t hey are alteration products 

~f a pyroxene or hornblende . 

Two polished sections of the sulphide ore show it to 

consist almost entirely of pyrrhotite . A small amount of cha lco-
~-. 

pyrite is also present in small veinlets and areas , and a little 

sphalerite , a little of a mineral probably the iron-coppe r sulphide 

cubanite , and a v ery small amount of an unidentified mineral. No 

pyrite appeared in the se samples , but in the field conside rable 

amounts of it were noted. 
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The main body of mineral, consisting__of __ pyrrhotito 

wit h some pyrite and included rock fragments, is cut by nume rous 

little slips and joints that a re fill ed with cha lcopyrite and a 

little pyrrhotite . One fissure paralle ling the main set, which 

strike s north 50 degrees cast and dips northwest , is f illed with 

a 6-inch ve in of fine - gr ained, white to slightly gr eenish material 

r esembling quartz, but consistinE almost entire ly of f e ldspar, 

oligoclase -albite Ab 85_80_11.n15_20 . This ve i n is f issurOO. with 

numerous cross cracks filled with cha lcopyri t o and a litt l e 

pyrrhotite, and thin se ctions show the sulphides accompani e d by 

q_uartz and a good deal of chlorite , which is r eplacing the 

feldspar. From these occurrences it i s evident that mi noralizo.

tion took place in two stages , t he first a deposition of the 

main body of pyrrhoti t e , t he second n.n introduction of chalco

:pyrite accompanied by a little pyrrhotite. Such a conclus ion 

sugge sts further the possibility of great e r copper enrichment 

at de pth. 

Two or three sample s of the sulphide ore we r e taken 

by the writer, ave r aging b etween 1 and 2 pounds each; n.nd such 

parts as were not used for polished scctj ons and other study 

we r e 1 umped as on3 sample and forwarded to the Buro~rn of Iviine s , 

Department of Mines and Resources , for a ssaying . The r e sults 

obtained we re 

Nickel ••••• 0 •••••••••••••• 0 0. 94 per cent 

Copper . ' a • .. ~ r 1, o e . .. ... . . .. 0 <04 pe r cent 

Gold ••••••••••• •• • •••l>o• •• <>Q . Ql oz. per ton 

Silve r • '9 •• • •••••• ooo ••••••• O el9 oz. per ton 

Platinum metals ••.•••.....• nil 

In size, the depos~t ~ppeP~ G to be large . As already 

stated, the area explored at the time of the write r's visit was 

about 8Q9 feet in length by 75 to 80 foot in width; n.nd at ne ither 

ond was the r e any sign of decrease in width or in a.mount of 
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mine r al . The write r hod no tir.'0 to trace the "body thr-oughout 

its full l ength, but was told by J ~W. Warren that tho rusted 

zone had been traced f rom outcrop to outcrop ovor the length 

of four claims, or approximate l y 1 mile . 

Drilling is now being carried on to det ermine the 

true areal extent of the ore - body, its extension, i f any , 

beneath the drift on e i ther s i de ·' and the change cf grade , if 

any, with depth . After tho passage of a year or so much furthe r 

information should be n.vail n.b 1o on t his interesting occurrence . 
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