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Goldfislds and Martin Lake-Map-areas, Saskatchewan

b

Introduction

This report has been® prepared to accompany thé'two preliminary
goological maps of Goldfields and Martin Lake map-areas, lying between
latitudes 59°%15' to 59045' and longitudes 108°15' to 108945', on the:
north shore of Lake Athabaska.  Field work on which the report is
besed wes dane during the seasons of 1947 and 1948, The purpose of |
the investigation was to assist a Crown Company, Eldorado‘Mining and
Refining (1944) Limited, in assessing the uranium possibilities of
the region, Much assistance was received from theé company: where
its geologists did detailed work, this work has been incorporated
into the present report and maps, All radioactive occurrences
indicated‘on the mops, with the excoption of the Nicholson property,
have been located and staked by the Crown Company, Descriptions of
properties are adapbted from tho company files and maps-and from o
report written by Mr, S,N, Kesten for the company,

The writer is particularly indebted to E.B, Gillanders,

Mine Manager and Monager of the Eldorado Exploration Division, to
RoF, Murphy, who was Chief Geologist of Eldorado Minc during a

paft of 1947, and to S.N, Kesten, the company geologist in the area.
CeEsBe Conybeare, H.C, Norman, S.J. Kidd, J«H.H. Huckle, R. Edie,
BoEeNas Smith, J«R, Walter and Ian Bain, mapped various areas in detail
for the Crowm Company.

DeAoW, Blake, J.Be Stubbins, J«R, Ross, JR. Smith, K, Laatsch,
E. Hanes, ReCe Heron, Stirling Heron, Roy Heron, Lawrence Heron and
JeEeM, Porker were members of the writer's field parties and rendercd
efficient serwvice.

TOPOGRAPHY

The topography of the map~areas is similar to that of other

parts of the Canadian Shield, In detaii the cowntry is rough, the

highest hills rising more than 700 feet above the neoarest lekes.
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Amphibolitc and basalt stand out in highest rcliof, forming tho more
conspicuous hills and ridges. Arces underleln by gronite, granite-gneiss,
quartzito, and-aolomitic quartzite are usunlly charactorized by mo&ernto.
reliof, Dologito'and Athebaskn arkose underlie low. ground. The two .-
major faults in the arca, the St, Louis fault.ard ‘the Black Bay foult ¢
are markod by prominent linecments on tho ground, which aro clearly
visible on the air photographs ond on teopographic maps. -

The numerous lakus are joined by §mall streams, nonc of which,
except Crackingstone River below Beaverlodge Lakei areln&fiéﬁble by
canos.

About 15 per cent of the ares underlain by the Athdbeska
series is exposed bedrock,; whereas in those areas wnderlain bi* older
rocks morc thaniso,per cont of the bedrock is exéosod,'or'is'mdhtlod

only by lichen or thin moss,



Goneranl Geology

The following toblo indicates the probable goologicnl

succession in the moapearccs:

~ Table of Formations

Era Formations and Lithology

Proterozoic

Diabase dykas
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Basalt and andesite flows
Athabasko. (o few believed to be sills)
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Conglomerate

e ' " Unconformity

Lamprophyre dykes

Granite and granite-gneiss

Intrusive contact

Archaean or Proterozoic
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or I in brackets indicates

uncertainty of origin

Quartzite

RIS -
o, ‘*;o-.‘,



-4 -

DESCRIPTION OF MAP«UNITS
.

Tazin Grpﬁp
Doloﬁite and Dolomitic Quartzite

The dolomite and dplomitio quartéite comprise pure crystalline
carbonate rocks, quértz—diopside and guartz-tremolite rocks, and quartzite
with abundart diopside or tremolite, The pure sarbonate scldom ocours
in large masses, usually cbntaining bands of pure white quarbzite or
of silicate minerals that alternate with the carbonate bands and indicate
the beddlng. on the weathéfed surface the bands.of 5111§;£§ minorals
or quartzite form prominent, res1stant, };ght greon or white ridges,
standing %-inch to 2 inches above the softor, rusty woathering carbonatés.
.Near Fish Hook Bay, the dolomite conteins much interbedded jasper,
hematite,; and- ferruginous quartzite, " The writer hos included dolomitie
guartzite in the same map~unit as the dolomite so that much of. tho area

mapped as underlain by those rocks is represented by quartzitos with no

contained carbonate but with abundont diopsideerystals.

Conglomerate

Threc small occurrences of conglomerate arc interbedded with
tho other rocks of the Tazin groups. Tho pebbles in the conglomorate
arc of quartz, a quartz—diopsi&é—téamolite rock apparently derived from
a metamorphosed dolomitic qgarﬁéite, albite granite-pgneiss, and a
granite porphyry c;n51st1ng of well~formed crystals of microcline and
gquartz in a flnc-pralned groundmﬂss of microeline, quartz, epidote,
muscov1to, sphonﬂ, and ohlorlte.l The groundmass is arkosic in ocomposition,
consisting of quartz, microcline, epidoto, pornninite, muscovite, and
sphone, The conglomerate on Pebble Island in Lodge Bay of Lakc Athabaska

is cut by pogmotite dykes and sills,

Quoartzite
Quartzites arce most common in the Goldfields map-arec, The
typical rock is a pure white, well-jointed quartzite in which the

bodding planes are recognized only with difficulty, The quartzite
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grades into arkosic quartzite and greywacke, In o fow localitics are
exposurcs of highly foliated white quartzosc rock containing abundant
sericite, Across wide arcas the gquartzite contaoins notable anounts
of henatito or.megnotito, Most commonly the iron is o hematite stain,
which has penctrated tho quartzite along joint plenes oand other fractures,
In places the gquartzite has been brecciated and recomented by quartz,
carboriate, and hematite, forming a ferruginous quartzite-breccia. In
the vicinity of Fish Hook Bay, bands of iron minerals and rcd chert

cccur in this formotion, A fow of the areas indicatod as qunrtylte on
the Martin Leke Shoet may be mylonltlzcd ond silicifioed zonces in the
gneisse§; this remark applies to the bond bordering the Black Boy
fault ond to the quartzite bands indicated in the triangle foermed by
Verne, Mox, anq Blusive Lokes,
Wofic Rooks:

Under the torm 'mufic rocks' arce included all the basic or
darkecolourcd rocks of the two map-aroas, such as tho omphibolites,
biotite schists, and chlorite~opidote rocks. They may be of extrusive,
intrusive, or sedimentary.origin. Bocause of the difficulty experiocncod
in distinguishing the mode of origin of these rocks they have been

mopped as a unit and subdivided by overprint lettering according to

\meineralogical composition and origin or postulated origin, as follows:

Mineralogical Composition
A - Amphibolite , : '
B -~ Biotite schist or gneiss

G - Garnetiferous gneiss

1 A, Holmes in his "The Nomgnclature of Potrology defines mafic as

"o mmoemonic term for the ferromagnesian and other non-felsic minerals
actually present in an igneous rock, and also applied to rocks in which
those minerals predominate;=--", In this roport the term "mafic rocks"
includes 2l1l dark cocloured rocks whether of igneoous or sedimentary origin,
This extension of the mesning of an established term is not intendoud as

& rocommendation that this general usage be adopted by geologists; it is
employed here in this sensc only because it appears to be the term best
fitted to the mop-unit,




C - Chlorito bearing rocks
E - Epidotc bearing rocks

Q - Chlorite~epidotec rocks grading to or interbedded with more
siliceonus types

Origin or Postulated Origin:

5 « of sedimentary origin
I - of igneous origin
V - of volcunic origin

S,I, or V in brackects indicoates opinion, but lack of certainty
rogarding origin,

- Thus, fof'examplo, AL indicateg an emphibolitc of iéngous
origin, BGS a garnetifofous biobite schist ér gneiss of sedimunfary
origin, ond AEV on amphibolite with abundont eéidote, ond of folcanic
origin.

In generai, A indicates a coarsé-gf&ined emphibolite, AEC
indicates a fine-groined amphibole - epidote = chlorite rock iﬁjwhich
small crystals of amphibole and bands or éatches of épidote are
diétinguish&bie,vand CE indicntes a'vér& fine-graiﬁed cﬁlofite-epidote
rock or greenstone,

Intrusive Rocks

Granite-and.Gfanife—gneiss
This map-unit includes granitic rocks of two eges, but
whether they represoent different phases of the same period of
intrusion or separate geological periods iszuncertain.

The older granitic rock is commonly gneissic, and varies

in composition from granite to granodiorite, The plagioclase feldspar
(albite to andesine) is commonly in excess of the potash feldspars, |
‘ microéline or.orthoclase, The gneiss ﬁlﬁdyg contains some ferro-
mognesion minerals - amphibole, biotite, of chlorite, Variations in
comp;sition are believed to be due mainly to t@e-type of rock intruded
or replaced, Inclusions of all sizes occur in the gneiss, all three

mejor To.zin rock types - amphibolites, quartzites, and dolomites -

being represented.



Amphibolite massos, bands, and lenscs are especially woll
prosorved and. numerous. here these are large enough to map separatély,
their boundaries are shown ‘on the maps. lost of themn are, however, too
small to map. Thofamphibolites~bre'inﬁaridbly intruded by %ﬁe granite,
being ‘commonly altered to biotite gneiss on the coﬁﬁdcts, and in mony
places they contain dykes and sills of granite, In.some localitiés,
notably north of Raggs Lake, the gneiss contains bonds of amphibolc
and biotite, the bands varyﬁhg fron very thinto 2 inches wido aﬁa
being separated by grenitic meterial.« The derk minerals compfiéé from

.a little up to: 35 per cent of the rock. Some of the.gnoisses contain
chlorite formed from.thé‘glﬁégation of ampﬁiﬁoie and biotite; wheresas
in others the-thorite oppedrs to have been introdﬁced into ffaétﬁrési
or shear planes, In othor greissic areué, numerous quurtzité remnonts
ocour, -About 1 mile north of Bearcat Lake, bends of diopside and
tremolite occur ‘in the greiss, doubtless iﬁdibdﬁiﬂg'the‘occﬁrrence of
delomitic beds in this area, Minor amounts of diopside and tremolite
also occur in the quartzito beds of the northward plunging anticline
southeast of Charlot Lake and in the complexly folded series of rocks
southwest of LeBlanc Lake, Bands of sillimenitebeoring gneiss and
garnetiferous gnoiss arc also included im this mnpw-unit,

The younger granite is most commonly én evem-grained intrusive -«

rock with no ferromegnesian minerals, It is often pegmatitio.; it is
rich in potash feldspar, being composed of microcline or orthoclase,
albite-oligoclase (near Anyy) quartz, ond occasional muscovite. Thisg
type--of intrusion is widesprefd in the gneissic.areas'of'ﬁﬁé‘ﬂhrfin Leke
mop-ares although. it nowhere forms & large percentage of the gneisé.

The pegmatite dykes shown east of Muormac Bay of Beaverlodge Lake |

are of coarse grain, consist solely of microcline and quartz, and

are believed to be related”to the younger grenite, The distribution

of these dykes, and the common occurrence of bodies of potaéhérich

younger granite throughout the arca of granite-gnoiss suggest o genetic



connuctbion betweon the older cnd younger grenitic rocks,

Noar the shores of Lgko Athabeoskn , tﬁrea bodies of gronite-
OGEur which’aro of the microcline-riock type, The Lodge Bay and tho
Athona granites are composed mainly of microcline and quartz, with
olbite and v;ry littlo muscovite, Forromognesion minerals are
absent,vwith the exéeption qf e little chlorite, Tho Mockintosh Bay
gronite is an oxception, as it is o microeline or orthoclasc-rich
granite, which pontains'biotito.‘ Iﬁ appears from the field relations
to have thrust aside the sedimen£ary formations during its emplacement.
Because of tho composition of the feldspars, it is classed with the
later graﬁitos, All seven observed lamprophyre dykes appear to bo
related.sp&tially to the Mnckintosh Bay granito.

Microeline crysta%s in the. Athona and Box minc 'granites!
have boen largely replaced by albito, indicating o period of albite
deposition following the emplacement of the grénito.

Lamprophyre Dykes

Several lamprophyre dykes occur in the vicinity of the
Mackintosh Bay granitq, the farthost being near Geebee Loke, These
dykes are not shown on the map. Most of them are less than 20 feet
wide, and are chqeolato-brown to red on the weathcred surface on
ﬁhich shi@yfblack flakes of biotite stand out, .

On fresh surfaces the rock has o reddish brown groundmass,
with an average grain size of 0.5 mm,, and with books of biotite up

to 8 mm, choss, ond visible idiomorphic orystals of apntite. Under
the micr oscope, the groundmass is seen to consist of orthoclase,
apatito, magnetite and quartz,' Calcite and chlorite arc alteration
products. The orthoclase occurs in w?ll formed crystals, A.P. Beavan
reports thé; o lamprophyre dyke south of Mackintosh éay is cut by o
diabase dwyke, |

Athobaska Series

Conglomerate

The Athabaska conglomernte was seen to rest wnconformably on
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the older rocks in many placos. It contoins boulders and‘an;ular
fragments up to 6 fect in diameter, but cormonly about 2 ino};os,
composud of nll the. older rocks in the aron, Tho fragmonts Im& bu
onclosod in a sandy matrix or may be comentoed by carbonate, chlorite,
or ferruginous moterial. The conglomernte may bo divided into two
types, onc containing ongular to subangular pebbles or fragments,
which is found ot the base of the seriocs, and o type containing
rounded pebbhles often interbeddod with arkose, which occurs at o
higher horizon commonly separated from the basal conglomerate by
o band of arkose. |

In several localities the basal conglomeratc'ﬂas the
appearance of a talus breccia, as all the ‘fragments are derived from
adjacent older rocks and show no signs of water tranépor%&tio; or
sorting. Thus, adjoining o quartzite areu,‘thé basal oaﬁglomerafe
may consist entirely of quartzito fregments cemented by a siliceous,
carbonaceous, or chloritic matrix, whereas, ndjoining o gneiscic
area, the angular frogments moy be entirely of gﬁeiss. In other
localities, however, the basal conglomerate contaiﬁs some subangular
to rounded fregments in a Sandy or gritty matrisx, thﬁ‘fragmeﬁts b;ing
of different rock types and crudely sorted. The material in these
conglomerates has obviously been transported by water at least o |
short distance, 1

Stratigraphically sbove the basal conglomerate and alove
an orkose band is & conglomerate with rounded fragments. The
pobbles in this‘are of ell types and must have beerl transported a
considerable distance, This upper conglomerate is interbedded with
bands of gritty to sandy arkose, Of particular interest is the

occurrence of rounded pebbles of Athabaska sondstone and conglomorate

in this member,
Arkose
Athabaska arkose censists largely of roddish beds of sand

ard grit groin, but includes some fine-grained, red siltstone buds,

Nn'
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Bedding is commonly well exhibited in the arkose; in many pldces it
is marked by colour banding, in others by bunds of difforont grein
sizes, Crossbedding and ripplo~marks aro common, and mud=crocks are
common in the siltstono beds,

Under the microscope, the arkose.is soon to comsist of
fragments of quartz and clear, unaltered microclind, microperthito,
ond albite, as well as grains of altered feldspor and minor aﬁoﬁnts
of biotite, sericite, apatite, sphene, tourmaline, end zircon. The
most common cementing material appears to be red homotite, but
carbonate and chlorite aro common interstitiel matorials, Small
cubes of pyrite were noted in some spocimens, The siltstone was
seen, under the microscope, to consist of very small fragments of
frosh microcline, albite, and quartz, with accessory biotite,
tourmaline, and muscovite, all cemented by hematite and carbonato.

Basalt and Andesite Flows

Andesites and basalts interboedded with arkose dccur in o
structural basin near Mortin Lake, The basin is much faulted,

The endesites and basalts are dense, dark greon, black or
rod rocks, and are commonly amygdaloidal. The amygdules, usually &
to % inch in diemetor are distributed throughout the rock in bands
and irregular areas, They may consist of chlorite, calecite, dolomite,
or quartz., Flow breccia and flow structures have been noted,

Fragments of amygdaloidal basalt have been found in pebble bonds in
the arkose between lava bands. One coarse~grained and non-amygdeloidal
band of rock observed south of Cinch Lake may.be o sill,

Under the microscope, these rocks are seen to contain laths
of plagioclase feldspar up to 8 mm. long, which vary in composition in
the various flows from andesine to lebradorite (Angs to Angg). These
phenocrysts may be set in a fine-grained greenish or brownish isotropic
groundmass or in a finer greined matrix composed of ougite, cpidote, or
chlorite, Apatite, sphene, and iron ores occur os accessory minerals,
Carbongte is common both in the groundmass and £illing fractures in the

rock, Other fractures are stoined with red hematite,
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Post=Athabaska Intrusions

Diabase Dykes

Small, black, derk green or brown diabase dykes o:cur

throughout the area, but are most numerous in the northern sjart.
Most of these dykes are from 1 foot to 20 feet wide, are usially
straight, dip nearly vertically, and can rorely be traced more than
100 feet, As trave?ses in the urea were spaced at,%-to-% miie
intervals, only e small percentage of these dykes has been napped.
They are shown by a conventional symbol as it is not possible Yo
indicate their true size and shape,

One large, coorse-grained diabase dyke north of Neely Lake
averages 150 foet in width and has been traced for 1% miles, Another
coarsg-grained mass of more than normal thickness occurs on the large
islend in Fredette lake, but due to poor exposures its attifude and
reolation to the Athabaska-sedimentdry beds (whether sill or dyke) was
not determined. Under the microscbpe, the Neely lake dyke is seen
to consist of well-twinned laths of labradorite, augite, horaiblende,
biotite, and minor amounts of granophyric intergrowths of quirtz
with potassic feldspar. . Chlorite and epidote are also present, The
coarse~grained diabase mo.ss on the islond in Fredetbe Lake i3 very
similar., The smaller diabasec dykes are seen to consist.of lubradorite
laths and augite with chlorite and accessory magnetite, apotite, ond
sphene. Some contain hornblende, biotite, and e¢pidote. Somc of the
small dykes ore amygduloidal, the fillings of the vesicles ccnsisting
'of carbonate and chlorite.

. STRUCTURAL GEQLOGY

Tazin Group and Granitic Intrusions

The Tazin group of sedimentary and volcanic rocks is o

bedded series in which no unconformities have been, found. Al:ockl

Alcock, F.Jd.: Geology of Lake Athabaska Region, Saskatchevan;

Geol, Surv,, Conada, lMem, 196 (1936).
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divided this group, sceparating the "Beaverlodge serios" of guartzite,
conglomorate, and iron formntion from the remeinder of the group. The
present work has shown thot the quartzite, conglomerate, and iron
formation, previously mapped as Beaveflodgo, arc interbedded with the
remoindor of the Tazin groups. Pebbles of albite granite-gneiss;
groanite~porphyry, motamorphosed dolomitic rocks, ond quartzite, havo
been found in the Tazin cangiomerato, but thosc conglomerates are
intraformational, and, apparently, rest conformally on tho underlying
boeds, The sourcec of the pebbles is not known.

This group of bedded rocks is intruded by basic sills, now
- amphibolite, which havo been included by the wriger in tﬁé Tazin group.

Near Goldfields, 'the Tazin beds are folded to form‘ﬁn opén
syncline, which plungos south to southwost at about 25 degreos, |
Southeast from Fish Hook Bay, along tho loke shore, is an antlcllnél
structure the akxial trace of which passcs southeast tﬁrough Bigfowl
Islend, West of the Mackintosh Bay granitc mnss, the beds form o
syncline plunging south-southwest, North of Mackintosh Bay the beds
strike roughly east, with numerous miﬁor varid%ions;‘whereas farther
north the beds swing northonstward to where they disappear.inté the
gneisse “

North and west of Milliken Lake is a minor an%iélinal
structure plunging northeast at o low engle, Remnants of older
rocks in the gneisscs of the northern shéet éoutheast of LeBlanc Lake,
southeast of Charlot Lake, and noar Right Lake appear to be folds,
with the exes plunging northeast, It is, therefore, believed that
the remnants of bedded rocks in the gnelssic areaé‘are all parts of
the same group and, roughly, of the same horizons as tho bedded rocks
near Lakc Athabaskn, |

éﬁh&baska Series

The northeast~trending belt of Athabaske sedimentary rocks
extends from near Black Bay to Anne Lake, It overlies unconformably

the older rocks, the unconformity being well exposed in many places



south and east of Beaverlodge Lakc, To the west this belt is boundod
by the. Black Bay fault, C . -

The seriecs may be comsidered as occupying two structurcs, a
southern basin and o northorn asymmetrical basin, The southern basin
is tho much faulted structure in the vieinity of Mortin Lake., Near
the north portage from Beaverlodge to Martin Ldke is o greatly =
shoattored zone on or near tho extension of +the 5%, Louis fault,
Numerous faults were noted in other parts of the.basin, the faults
tending to have a crude radial relation to tho basin, It is possible
that subsidence of the intorior of the bésin may bo in part due to
extrusion of lava from its centre, but it is necessary also to
postulate folding to dxplaln the steep attitudes of the beds, * The
arkose of the southern bnsln is beparated from that of the northern
basin by a band of conglomerate,

v

. The northern asymmetrical basin compriscs the‘belt from
Fredette to Anne lakes, In this area the beds dip for %ho most part
stoeply northwest, At the base of the sorics is the angular con-
glomerate followed by arkose, on top of which is a conglomerate with
round?d pebbles and conteining grit and sand bands, which forms the
wostern edge of the area, In this upper member the northwesuward dip
flattens and in some pleces is horizontal or reverses its direction
before the western boundary is reached. The lower members of the
series are not repeated on the northwest side of the structure probably
due to faulting, although it is possible that the deposition of the
sediments was a§ymmotrical with respect to the-present basin, and the
lower beds may ﬁot have been deposited as far west as the Blcok Bay
faulg. One feeture of interest is the occurrence of well rovnded

pebbles of Athabaskg sandstone associated with pebbles of grenitoid
rocks, quartz, etc,,in the upper conglomerate, The excellent rounding
of these pebbles suggests to tho writer that they were derived from a
distant busin formed prior to the present one, as the sandstone must

have been well consolidated to vield these pebbles on erosion,
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The Athabaska arkose on tho islands in Loko Athabaska is
flat=lying., It rests unconformably on tho Folded Tazin quartzitos,
.Hore the old land surfanca on which tho arkose waé laid down is being
oexposed by crosion, tho hardé; quartzifo forming the hills and the
softer, lcss consolidated arkose occurring only in the vallceys or
lowelying ground, ospeciually in positions whoere thoy were protected
from the southwestward mdving'glaoial ico, Little of tho quartzito
has been eroded as "sandstone dykes", that is, Athabaska arkose
presorved in cracks and fissures in the Tazin quartzito, arc numcrous,
os mentioncd by Alcock, and occur on the highest hills,

That tho Athabaske serios is of contiﬁontul oand shallow
wator erigin is attested by red colour of the rocks (red beds), and
the common ripplo=marks, mud-cracks ond crossbedding. That the main
band was formed in valleys bordered by faults is suggosted by the
occurrence of talus breccias and by tho location of known faults,
That this series was deposited at different times in difforent basins
is suggested by the rounded pebbles of Athabaska sandstone in the
upper member, Remnonts of'other basins' of Athebaske sandstone occur
near Tozin lako ond Camsell Portage, according to Alcock's map,

It is, therofore, believed that the Athabasko series was
laid down as & terrestrial deposit in separate basins formed at
different times, although in the same geological period, by earth
movements (largely faulting),

Mnjor Faults and Shear Zones

Iwo major faults are recognized in the area, the St., Louis
fault and the Black Bay fault. Both are marked on the ground by
prominent lineaments, Theseo lineaments are visible on topographic maps,

The St, Louis fault strikes north of east from the north
shore of Beaverlodge Lake to Raggs Loke and probably to Prince Lake,

At Ace and Christie Loakes diemond drilling has shown that the fault
dips southward at about 50 degrces, The apparent horizontAl displacement

of an intrusive contact between mafic rocks and gneisses northeast of
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Verno Lake indicatos that the northwest side wos apparcently displacod
northeastward about 1,100 fect with reécht tQ the southcast side,

The preservation of Athabuske sodiments along the south sidu of the
foult botweon Buaverlodge and Aoe Lakos.inqicatee that the south side
moveod dovmward With rbspoct to the north ;iée. Agsogiated with the

"St. Louis foult is much paralle} sheoaring, especially in the areo.
soutﬁeast of Donaldson Leke, Hero ond elsowhere noar the fault tho
cppoarance of the rocks has been altered by dovelopaawt of thear

plenes, mylonitization, and introduction of silica, chloritc, carbonate,

A

‘and red homatite stoin.

The Black Bay fault bﬁunds Bleck B&y of Lake Athabaska on
the southeast, and strikes northeastward to a p01nt north of Anno Lako,
From Cinch Lake to Anne ILeke it formu tho nqrmhwast boundury of a belt
of Athabaska sediments;g hLs this faul? is parallelszth the strike of
the gnoisses and sgdimﬂntary r;cks, no horizontal displacement has
boen obqervod. The prgsence of Athaba ko sediments on the southeast
s1de 1nd1cites that this sido is downthrown with res pect to the north-
west side, On tho west side of the fault, a lengthy; m&lonitiz?d and
silicified zonc occurs in the older rocks. Bands of chlorite schist
occﬁr in the altered zone. In the séuthwést4bo;nér of the Martin ILake
ﬁap-uroa; it is probablé that strike-fuglts occur parailel with the
Black Bey fault,

North of the St Louis fault, in the vieinity of Mo lville,
Eogle, ond Mic Lakes, are numerous faults and shear zones that strike
between north 40 and north 70 degroes east., Thosc breaks aru in the
aroe Whére the St. Louis and Black Bay feults converge;

Near Hammond and Bain Lakes,-bands of amphibolite or
quertzite in the gnéissés are offset by appreciablé amounts 1long
roughly east—striking faults, ‘

Another break is indicated by the réﬁgh alinement of tho
swarms of dicbese dykes west of LeBlanc Lako with the large diabase

dyke north of Neely ILake,
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ECONOMIC GEOLOGY
RADIQALCTIVE MINERAL OCCURRENCES

Genorol Statomﬁnt

The prescnce.of radionctive minorals in the Goldfields
Lroa wos first recoé&ized in 1935 on the preosent Nicholson propeorty
2 miles cost of Goldfiolas. Ono minor occurrenco of tho uranium
mineral thucholite,.was repo?ted from the Box mine during its
puriod of oporation 1935 to 1942,

' During World Wer II, when intensivo,exploraﬁion for uranium
minorals was undertaken, the Nicholson again reccived aftontion, In
Sepfember 1944, tho showings were examined by R,F, Nm?phy ond
AJN. Jolliffe, the former acting for the Crown Company, Eldorado Mining
énd R?fining (1944) L?mited, and the 1att§r for the Geological Survey
of Canada. As & roﬁult of this examination Fldorado staked the Fish
Hook Bay property adjoining the ﬁicholson on the north and ecast.

In the periqd 1945 to 1948, prospectors employed by -the -
Crown Company staked the othe£ urenium deposits shown on the accompanying
mApS o .The prdéérties are‘situated as follows:

(o) Deposits along the Shore of Lake Athabaska. Nicholson

propeéty - at the head of Nicholson Bay, 2 miles east of Goldfields;
Fish Hook Bay property - 1 mile east of the NicholsoQ‘prqperty;

Gil group - néar'Lodge Bay, % miles west of Goldfields; and the

Box mine of tho Consolidated Mining and Smelting Company of Conada,
Limited, near Goldfields, |

(b) Beaver Island deposits., Deposits on Beaver Island in

Murmac Bay of'Beaverlodge Loke,

(c) Deposits associated with the St. Louis Fault, Martin Lake

deposits - on the peninsular between Murtin snd Beaverlodge ILakes;
Ura group - near the north shore of Beaverlodge lLoke, %+ miles north
of Beaver Island; Ace Lake deposits -~ on the south side of Acc Lake;

Bolger group -~ east of Verna Lake; Donaldson Loke deposits = south of
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tho'foot' of Donaldson Lakog and the Love group ~ near the northwost
end of Chrlstlb Lako, . . :

(@) Dep081ts northwest of the St. Louis Fault, Toanm Lako

, dep051t - near the north tip of Beaverlodge lLoke, 1% milos rorthwost
of the Urn groups Eagle group =~ northeast of Melville Lake; Gully zone -
west of Eaglo_Lako; Mic claims = wost of Mic Lake; Hab group - 1 -pile
northwest of Donaldson Leke; and tho Don group - near Don lLoke, 2 milos
northoast of Jean Loke, ' .

Various other loss imporbant. showings wero staked during tho
1945-1948 pe;iod..'By the end of 1948, the Crown.Company had stoked
one hund;ed ond ninety-three cloims .in the region, ond hod carried out
detalled exploratlon on about two-thlrds of tho ground coverod, Con=

slderabls underground development has boen done at Moartin Loke, and

prospoct shafts arc planned for.the.Ape.Lake ond. Bagle properties.

Nicholson Property

. The Nicholson property ié 2 miles enst of.the town of
Goldfields, The property was first explored as u‘copée;.prospect
in 1930, ‘An investigation of its gold possibilitiocs was begun in
15354 The westorn zone was explored undergr&ﬁnd by about§350 feot'
of workings in two adits, in the course of which work urenium stain
and pitchblende were noted. The.follcwing account of this zoﬁe is
adapted from Murphy's 1944 fepé?f to'the Crown Company end from
information supplied by Mr. J. Uason of Nicholson Mines Limited,

Structure, The formations in the vicinity.of the property

are a generally conformable but intricately folded series ;f bédded
rocks = dolomite, dolomitic quartzite, amphibolite, and ferrug}nous‘
quortaite breccis, which are cut by a basic sill and assocluted dykes
now ‘altered to amphibolite, The principal vein contalning pltchblende
occur s about 1,600 feet northwest of the north en& of Nicholson Bay.
It strikes north 30 degrees west, and dips almost vertically, The.

vein is exposed by pits and trenches and by two adits; the northorn
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adit. lies.30.feet-below the outcrop, the southern ebout 66 feet. The
length of the mineralized zone is about 1,000 feet,

Ehe:wqykingswfdllow the western contact. of fhe ferruginous
quartzite breccia with the dolomitic quartzite, In thé dolomitic
quartzite, pure bards of quartzite alternato with bands of altered
dolomite., The pitchblende appears to favour that pert of the
breccia contact adjeining the dolomite,’ Diemond’ drilling has shown
the contact of the ferruginous quartzite breccia and the dolomitic
quartzite to be nearly vertical to a depth of 500 féet,

. The mineralized zone in the surface trendhes consists of a
break filled by an irregular vein containing interbended re quartz
_ond pink to buff. carbonate, The' vein piriches and swells, the maximum

width being about 3 feets Soft platy Hematite ond minor amoﬁnté

of niccolite, smaltite, cobalt-nickel afséhﬁdos, chalcopyrite,
pitehblende, and thucholite are present, .Assays indicate tre presonce
of gold and platinum, Exﬁbéures are abundatly iron-steined, and show
varlous plnk blue, green, and yellow stains from.the weatherlng of
ore mlnerals. The ore minerals appear to follow marrow seams or
fractures in the quartz.

"

In the north adlt the vein appoars as. a reddish carbonate-
quartz-hematlte zone with poorly defined Vblg structure. The same
stre;ks of sulphides, arsenides, pitohblende, end thucholite occur in
stringeré and 1en§es. In the south adit, no quertz vein matorial wes
noted but minerallzed ueams, with cobalt-nlcgel.mlnerals, pitchblende,
and thucholite occur on the contact of altered dolomite and the red
breccia, There cro numerous, coarse, carbonate velnlets,'qlth a little
platy ﬁematite, and carbgnats liﬁes the numerous vugs;.including o
caverﬁ ‘aboﬁt 8 by 20 feot ond 12 feet decp, en?ouptéred by the workings.,

In general, the western zone is persistent in‘strike, but
variable in ﬁineral contents The gongue may be banded %nd crustified

quartz and carbonate, or one or both of these minerals mey be missing

ot any one plaée, Ore minerals include pitchblende, thucholite, niccolits,
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smoltito, cobalt-nickel arsenides, and gold and platinuﬁ. Tho thorium
content of tho ore is n&gligible. Murphy belioves thué thesc minorals
have boen deposited in open breccisted zonos, probably at shallow to
moderate depths, .

The No, 2 zone lies about 200 feet east of the ﬂehd of
Nicholson Bay. It consists of a series of gg_echeloﬁ sheors ond
fractures striking roughly north and dipping almost vertically, It
occurs in quartzite close to o contact with ferruginous quartzite
breccia, Tho zone is up to l% foet ﬁide, and hoas been trace@ for
180 feet, The contoct itself is Assoéiaéediwith minor valucs, and has
been troced e further 400 feet to the nafth ond dips noerly verticqlly
according to its intersection by diamond drill holes at a depth of
280 feet, The mineralized zone contains soft, mud-like gougs and
coarse carbonate, with pitchblende, some specularite, and very ﬁinor
disseminated chalcopyrite. IMHigh assay returns in gold and élatinum aro

recorded from this area,

Fish Hook Bay Property

Oﬁ the Fish Hook Bay property, nearly four hundred separate
radioa;tive anomalies have been found, and pitchblende is vicible in
about 15 por cont of these, The pitchblende occurs in veins that are
confined mainly to dolomite or dolomitic rocks, and forms lernses and
pods in §hort fracturcs striking subparallel with the prominent
Fish Hook Valley. The more important occurrences are localized in
the region of the valley, in what have been designated the 'A', 'Bf,
and 'b' zones, from south to north; respectively.,

The area is underlain by quartzite, ferruiginous qua ‘tzite,
dolomitic quarvzite, dolomite, and either siliceous or dolomi%ic
iron formation. These rocks strike in general north-northwest, and
dip 30 to 50 wegrees to the southwest, They grade into ome @ other
both across and along the strike, and the bowndaries, in consequence,

are gradational and irregular, and are difficult to represent adequately
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on the map. The quartzite, dolomitic quartzitc, and dolomitc have
" boon doscfibed in tﬂu body of thé report, The. iron formation is a
‘bonded cherty rock with darkor baﬁds of hematite and/or magnetito
prosente. Some of tho:iron formation contains abundant dolomitic
moterial. The 'A' zone, on the west shorc of tho cast erm of
Fish Hook Bay, is a weak, almost vertical shear cubtting the wostword
dipping beds of siliceous und dolomitic iron-rich rocks, It is con-
sidered thot ceppreciable pitchblende is confinod to irregular fracturss
in a.bed of dolomitic rocks lying between bods of ferruginous quartzite,
The 'B' and 'C! zones lie in o drift-covered valley undeorlgin by
ferruginous quartzite and_iron formation, which, along two zones, have
been brushed to a breccia and later recemented by red hematite and
caleite, The crush zones strike roughly north an dip west nearly
parcllel with the bed?ing planes of the c¢nclosing formations. In the
1B zone, mineralization is in evidencéfﬂainly in the hangiz g=wall of
the crushed zonej; ig the 'Ct zone, moinly in the foot~wull.

The chiof gangue mineral in the pitchblende~bearing veins
of the Fish Hook Bay property is calcite, Hematite is almost invariably
found in the vein and/or in the wall-rock., Chlorite is comnon, and
quartz occurs sparingly in the veins. In the 'A' zore, a liétle
disseminoted chalcopyrite is found in the calcite veins, An unidentified,
black, vonadium-urenium mineral was 8lso found in this Zone,

Roughly 700 feet west of the south ond of the 'B! zone, is
o veln in which masses of botryoidal pitchblende are accompanied by
massive‘arsenides of cobalt and nickcl, These minbrals have not, how-

ever, been found in any other showings on this property,

Gil Group
The Gil group was discovered ﬁy Seaberg und Fontaine while
prospecting for the Crown Company in 1946, It lies near the shore of:
Lake Athabaska just west of the portage to.Boaverlodgo Loke, The area
is underlein by quertzites of the Tazin group, which are intruded by

thin sills of basic igneoué rock, now amphibolite, Although generally
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"~ conformable, the sills in placés cut across tho.buddiﬁg-foliation
of the quirtzites, The bods strike northoast éﬁd dip pently south-
enst, Tho quartzites are well jointed and désinﬁZgratc randily. |
They arc exposed mainly on northwesterly facing scarps, which are
capped by the morc resistant amphibolite sills, The south-facing
gentle, dip slopos are undgr}ain‘priﬁc£pally by amphibolite,
Several veins containing pitchblonde ocour in the emphibolite,
All occupy minor fraeturcs or weok shear zones 8 few inches wide
striking approximately north. 70 degreos costs. Although. these.fractures
arc very min;; footures, somo o? thom can be traced for remarkable
distancos along strike, one boing 1,200 feot long.

¥

The veins show rough banding, and in places contain vugs,
Brecciéﬁion<is common, with carbonate and o minor omount of euhodral
quartz fillingtthe spaces botween the_wall-fock fragpents. Carbonate
is everyw£erq present in these voins, Whorover pitchblende occurs,
the cprbonate is stained deep;rod-brown, o colour probably due to
homatite, which everywhere accomponies the radioactive minerals,
The pitcﬁblonde may occur as small veinlots cutting the carbonate,
Ain small (up to 5 mmy) rounded or enguler masses within the carbonatos,
or as nodular masses odjoining the carbonate veinlets, It is invariably
accomponied by hematite, and generally by minor amounts of disseminatod
ch;lcopyrit@ and bornite,

All the pitehblende found in the area occurs within the
emphibolite wmasses, None hes beon found in the quartzite, In the
case of the long mineralised fracture south of Henry Loke, wﬁich )
crosses from amphibolite to'quartzife and to amphibolite again,
hematite and pitchblende occur where amphibolite i; the wall-rock
but not where the wall=rock is‘quartziteL This is truc also in a small
vein wast of S?aberg leke, whero the quartzitc inclusion is reiativély
small,

As the evidence seems to show that the radioactive minerals

occur only in the amphibolite in this area, the thickness of the sills
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in which tho voins occur is important, Uhfbftundﬁely,.iiamond drilling
has shown that the sills in tho vieinity of the shewings are’less than
50 foot thick . end are ‘separatcd from.other thin sills by gront thick-

nosscs of quartzito,

Box Mino
» !

Mony minor onomalios were found in tosting the outerop of
fhe orcbody of thé now inaétive Box mine. The onomalies are associated
with narrow fracturces, a few feet long, in tho ;mino gronito” in which
the orcbody occurs, Thi; granite is stoined o deop red,hégo t0
hematito principall&.in the feldspars., The f;écturos céntain chlorite
and, in one place, 5 smn}l.veinlei of pitchbleﬁde was noted, Fragments
of‘pitchbiendo have also been found in the overburden within 2,000 feot

of No. 2 shaft, The fractures associctod with the roadiocactive anomaliocs
in the Box Srebody cut the gold=bearing quartz veins ond arc, therefore,
of “later ago. Tho anomalics on the surface of tho Box orebody arc

more numerous at the northedsﬁ end near the No, 2 shaft and fcwqr

4' ¢
.

toward the southwest end, The orobody is a striking brick red colour

whore the anomalies arc most numerous and pink to reddish to tho south-

v

“west wherc the anomalies are fewer. It is suggested that tho brick

red colour is due to introduction of hematite stain into the fcldspars

of the mine granite by the solutions that deposited the pitchblende,

A

Beaver Island Deposits

Thg Beaver Island property was discovered; by Lorum aad
Muldel while prospecting for the Crown Company in 1945, Tho islond
is formed of quartzites snd amphibolitos of the Tazin group, which
are overlain unconformably by Athabaske conglomerate and arkosc.
?ho Athobaskgp conglomerate wag, apparently, depedited in o depression
in the older sediments,
The showings arce in narrow brenks or breccia zones in bthe
conglomerate; thoy strike about north 70 degrees east and dip stceply
to vertically, A few minor mineralized froctures strike north 20 degrees

west, Mineralization is represented by sparsecly scattered carbonate and
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quartz veinlets carrying homatito, dissomiﬂutod,éuiphidos, and

pitchbiondo; It appears to bo rostricted to tho éonglomerato on this

proporty and, thprofore, may be of limitod depth. ‘

4
Lol

Mortin Lake Property

The Martin Lake proporty was discovered by Ste. Louis ond
Larum whilo prospecting for tho Crown Company in 1946, It lies
6 miles north-northeast of the town of Goldfields on a narrew neek
of lond separating Martin ond Beaverlodgo Lokes. Interbodded arkoso
. end basaltic lavaes strike northorly through the property ond dip'45
to 80 degrees to the west, Tops of beds are to tho west, os indicated
by ripple-marks, mud-cracks,‘aﬁé crossbédding.ih the arkosc. Many of
~the 1ava.fiows are amygdaioidal, the vesiclos be;ng filied with quartz,
chlorite, cﬁlcito, and doloﬁite. H | | |

The formations are cut by two main sets of faults or fractures,
thé more important striking abowt north 60 dogroos cast parallel with
the St, Louis fault, and the loss importont Qorth 30 degroesiwest.
Both sets havo steep %o vertiéal éips. Thesc faﬁlts or fractures in
places contaiﬁ hemﬁtifé-stained carbonate vein mutgriai,'with stringers
" end replaﬁement areas of pifchﬁlende in the carﬂonate. Native copper
"is disseminaﬁéd‘in the carbonato, ﬁornitc olso occurs in the orc, The
veins and ore minorals are ﬁetter developeﬁ in tho basaltic flows than

in the arkose.

Tnder ground exploratioh of these deposits commencod in 1948,

An adit entry lies near the east shore of Martin lLake,

Ura Group
The Ura group was staked for the Crown Company by St. Louis
and Larum in 1946, the principel mineral occurrence lying ncar the
north shore of Beaverlodge Lake, 1% miles north of Beaver Island. Tho
claims are underlain by Athabaska conglomerate and.arkose, which rest
unconformably on quartzites and granite-gneiss. To the north, the

formations are cut off -sharply alomng o scarp, the topographic expression
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of the St. Louis fault,

I L

Most of the shcwings occur in a northaasﬁer%y striking
zone, pa;allal with and about 1,000 feet south of, the}St. Louis
faults The zone‘is'about 2,000 feoet long and from 50 to 200 feet
wide. Within it radiomctive snomalies are related to fractures
up to 200 féet in Ilength, to small quartz veinlets that coalesce
in several stringer zones, and to narrow,'weliédefiﬁéd bréaks filled
by carbonate-pitchblende vein material,

It is probable that the radiocactive zoné.willhﬁot continue

downward into the older‘gneisses and quartzites below the unconformity,

Ace Lake Prospect .

s

The Ace Lake prospect, on the south shore of this lake, waos
disco&ered by St. Louis while prospecting for the Crown Company in
1946,

The mineral occurrences are closely related to the 5t, Louis
fault, which here strikes north 60 degrees eas? ond dips about 48,
degrees to the south. The fault whlch is marked on the surface by
a deep draw, separates mafic rocks (chlorlve-opldote type) on the
north from granite—gneiss to the south. Preserved against the dcw£-
thrown southe;n sido of the fault is a basin of Athabaska sediments,

On the surface, som; raq;oactive onomalies wore found in the
Athabaska conglomerate, but more p?omise is shown by esnomalies on the
foot-wall side of the fault. Here, several short narrow carbonate

veins rich in pitchblende occur subparallel with the strike of the

fault end within 100 feet of it. Omne important vein appears to dip

at 38 degrecs toward the fault, but most of the veins dip more steeply
in that direction, In som¢ veins, pitchblende occurs as stringers

and threcads accompanied by brown to red carbonate vein material, in
other veins it is disseminated thinly through o mass of red-altered
rock, This fine-grained, red, cherty=looking alteration producﬁ is

a promiment feature on the property, and is exﬁected to be of value

in searching for further concentrations of pitchblende,
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Bolger Proporty

" The Bdlger proporty was steked in the spring of 1947 by
Ste Douls and Ostopov1tch, the main minerul occurrcné; lios uouth
of tho St. Louis foult, about 1,000 foet onst of V@rn& Lako. The
discovery'was peculior in that it was made by’méans of the geiégr-
counter through o snow cover 2 to 4 feot decp. -

The property is underlain by banded mafic rgcks of #he '
finc=-grained, amphibolite~opidote~chlorite typo. Ovér on crea of
6,500 sQu&re‘feet, tho overburden of glacialloriéin, whic; is a
few foot deep in most place s, is rich in.yollow and orange uranlum
stofn, Thls overburden lies in o slight dopr0551on in the slopc of
a hill, and itfis suggested that its urgnium content was d(posited
from raideatér that h&d leached neurby.urdniumyﬁearing vejns:
Trenching through the overburden has revealed the presoﬁoe of pitche
blende-bearing carbonate veins in froctures parallel with ihe strike
of the 8t, Louis fdﬁlt. The” red, cherty=looking alteratior product
of the mafic rocks is woll disbluyéd ncer the r;dioactive.veins'on )
this property. C.E,B, Cényboare, in a preiiminaé; stﬁdy of polished
sections from this grdup; fouﬁd pitehblende, niccolite, native silver,
and reéﬁiéh carbonate in the brecciated chloritic rock. The native

silver occurs as tiny blebs and stringers in carbonate weinlets that

cut across, and are, therefore, later than, the pitchblendc.,

Donaldson Lake Showing

The Donaldson Leke shcwgng was discovered by ét. Louis and
Ostopow iteh in 1947, It iles botween Donaldson Lake and th: St. Louis
fault, The typical rock in this vieinity is o red granite-gneiss,
with inclusions of amp?ibo;ite and chlorite schist, The Donaldson Lake
fractwured zone, in which most of the radioactive anomnlies ih this arcae
oceur,, is abou£ 10,000 foet long and up to 400 feet wide, 3oth this zone
and tihe fractures‘withinlit are subparellel with the St, Lonis fault,

The rock of the fractured zone conteing brick-rsd, hematite-

staimsed feldspar, with shreds of greesn chlorite, the intersiices between
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the feldspar grains being filled by white corhonotce, Quartz is
typically missing, or is present in only minor amounts, C.E.B. Conybeare,
who mapped this aren in detail, considers thot "in zonos of shonring the
wall-roé& is in places replaced by feldspar, here commonly oligoclasc
forming & brick red, fino~grained to chorty or coarse=grained mass of
feldspar referrod to as red feldspathic alteration, This rod altor-
ation is radioactive at the surfaco". The somo sourco states that
albite has been introduced with guartz as vein material, .

fitoh;londe, accompaniod by\hgmatité, occurs most commonly
with carbonatc gengue as stringors and lenses aloné shears, minor
faulté, and temsion fractures, which are in general subparallgl with

‘

the St. Louls fault. Quartz stringers and veins ogccur. in this. aren,

»

but‘a;é no£ obundent. They strike about north 80 degrecs wost, dip
vertically, and contaoin euh;drallpryStals of quartz, ‘Threeipf‘these
quartz veingiare known to be redioactive, Many coloite~filled
fractures cut across the pitchblende-mineralized fractures and are
not thcmselveg‘radioactive. It is considered that much,caleite wos

Al

introduced after the formotion of the pitchblande-bearing veins,

o ' Love Group
The Love group was disSoverod by St. Louis and Ostopovitch
in 1947, Minor amounts of pitchblende are assoeiatod with C&rbgﬁate
in sheared red gneiss close to the St., Louis fault. Somo graphitic

stringers occur in the sheared zoncs,

Tom Lake Deposit

The Tam Lake deposit was discovered by Larun and Brostch
while prospecting for the Crown Company in 1947, The area is undor-
lain by well banded mafic rocks (chlorite~epidote typé); probably
sodiments or tuffs, which apparoﬁtly overlie quartzites, tho latfé}
belrig exposed at the core of an anticlinal structure that pldngés'

gently east-northoast. These formations have been intruded by

gronites now represented by banded gnelsses,
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A wide shoared zonc oxtends northeastorly from tho north-
west tip of Tam Lake, Qarbohato;pitchblondo ﬁqins occur nuar this
" zono at various places, somo striking parnllol with tho zor.o bup
morc commonly normel tp ite Dips arec stoop to vertical. 'ho strongest
veins so for noted oro in the mnfic rocks just.north of thc quartzite
Sontact 800 feot north of Tam Lako, If significant mineralizotion
is Hero'restfictod to the mofic rocks, the depth to the quertzite

contact benoath may be an importont factor in further explcratory

or dovelopment work,

Pngle Group .

The Englo group, %-mile northwest of Melville. loki, wos
discovered by Larum and Broatch whiié prospecting for the Cqown CGompany
in 1947, Thé dfea is underloin by quartzite, mafic rocks (shlorite-
ébidote type), rod albito-grnni£§ greiss, and cqnglomerate; The

-

conglomerate is of uncertain cge but is tontotively assigned to theo

K

Athaﬁaské Series, The mineralization is related to northeant trending

faults, which converge toward the southwest., From north tg south

thesé fnulﬁs'are named the Edic fault, Spur zone, Conglomerute fault,

end Lost Mine foult-zone, Part of the Spur zone dips northwest at

45 degreecs; a part of the Lost Mine fault-zonc dips in the same direction

at 60.dcgroees, The faults ore inferred from topograpﬁic breakf,

gtructural £reccia, abrupt truncation of beds, and in séme rlaces,

by exposcd shears and slickensides, - Graphite has been noted along

sgvergl faults. Irdirectly, late faulting is {nfefred from the presence

of red cherty alteration -and radiounetive onomnlies., |
Pitchblende is commonly fouq@ in thée mafic rocks, jspescially

closo to the granite-gneiss contacts; althdugh in d fow plaéus it

persists into the gneiss, The pitchblende commonly occurs a: threads

or stringers associated with carbonate and comb quartz, Minor amounts

of speculorito and rod hemotite arc present, and man& minerelized zones

are indicated by the red, cherty-locking material previbusly éentioned,

In some localities pitchblende-corbonate stringers and zones carry

cons;dorable bornite,
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Gully Zone
The Gully zone was located in 1947 by Lerum and Brootch,

1,000 feot wost of Eagle Lake, A fault is bolioved to strike north

i

85 degrees.east boneath tho doep deprossion of the Gully zonoe-

Rodioactive anémnlies hove been found on both sides of tho:gully.

Pitchﬁlondo ocecurs in narrow fracturos apparcntly related to the

fauit.

Mic Claims
The showing on the Mic claims was discovered by Larum and
Broatch in 1947, just west of Mic fake. A shear or fault zone
marked on thé éround by o scarp, trends northeastorly through these

claims, Pitchblende occurs in a sworm of irregular, narrow fracturecs

'mﬁinfy'within 25 féet(of the fault., The strike of the fractures is

about normal to that of the fault, The showings lie near a contact

betwoen mafic rocks and rod gneiss, and most of the mineralized

‘fracturcs arc in tho gnoiss, Littlo work has been done on these

‘with much gongue.

»

showirigs, in which tho pitchblonde does not &ppoaf to be associated

[y

Hob Group
The Hob group was discovered by St, Louis and Larum in
.

1948 while prospocting for tho Crown Companys It ligs about o
mile northwest of Donaldson lakec, The arca is underlain by quartzite,
mafic rocks (chlorite—epidotc type), and granite~gneiss, The fadio-
active minerals occur in quartz=filled shears that roﬁghly parallel
the strike.of the rocks, Ganguo minerals associated With‘the quertz
arc chlorite and minor carbonate, Near the radioacfivo minerals thé
quartz is a dark coloured smoky variety. Both pitchblende Qnd
thucholite aremsaid to be present, accompenied by hemntite and ﬁino;

amounts of disseminoted pyrite. The highest values occur ﬁhere the

mafic rowks form the vein walls,.



Don Group

Tho Don group was stakod by St, Louis and Ostopovitoh in
1947, Tho moin occurronccs arc south of Don Laka, whiéh ié‘2 milos
northeast of Jeaun Lako. -Tho claims are underlain by amphibolité;
quantz@te, and gronite=-gnelss, A strong lindament is seen in tﬁe
air photographs to strike northeast through the ﬁfopcrty, and lesser,
parallel features occur to the southoast, It is belfé?@d that %hese
lincoments indicate faults or fractures, ngrtz veins, sﬁall'didbnso
dykcs, and weak shear zones oarrying pitchblende, all éteeély diﬁping,
strike normal to the assumed faults. The most importent occuf}énce
is Just southwest of Don“Lake. Th;ré 0 group of fissures is Eilled

with qudrtz ond brocciated wollerock fragments, corbonate, hematite,

pitchblende, and,minér-amounts of dissemindteq pyrite, " One }aéioactive

occurrence in this group lies along the contact of & diabasc dyke with
) ' | R

the older rockse. The mineral deposits appear to be younger than the

diabaso,

v : . SUMMARY AND CONCLUSIONS

1.~ The pltchblende dep0s1ts in Goldfields and Martin Lakec.
mnp-area are not bOllGVCd to be related to any exposed intrusive .
rocks for the follcwing reasons: (a) the mlnerallzat%on is posb- . .
Athabaska, as deposits occur ;n tﬁe Athabaska sediments and flows; -
(b) tho Athobaska sedlmcnts overlle unconformably and contain pebbles
of all other rocks in the aré;, With the exception of the diabase
dykes and s1lls; ond (c) the dlabaso dykes are the only intrusive
rocks that cut fhe Athoboske series,‘and arc a possible source
because of the age limitu%ion;}but their distribution has no apparent
connection'with the deposits and their volumé is émall.

2. The pitbhbienée depos£t§~are related to faulting. The
spatial relation of six of thé desc£ibed deposits to the Ste Louis
fault is clear, and those Qear Melville lLake aro rglqted to sm&}ler
faultSipr.shears.' The concentration of these structures in the aroa

L

betweenl the converging St Louis end Block Bay faults may be of
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significence. The proportics qqggégako Athabasko are rolated to
ghqug.or fractures ¢lose to the:loke shoro,

.3.1 Pitchb}onde occurs most commonly it veins associntod
with .carbonsto, .comb quortz,  spocular hemntite, ond éhlorite, The
véinﬁ maoy be banded, end in mony plages they contain brecciatod
frogments Pf{wnll-rock. Vugs aro not uncommon, The voins contéin
small qu&n%ities of disseminated motallic minerals such as pyrite,
chalcopyritof bornito, and notive coppor or nativo silvore On tho
Nicholson property, nickel and cobalt minerals, platinum and pold -
occur, Mogascopicallymobsorved, cobalt and nickel minerals aro
restricted to tho Nicholson property, with the éxceptionfof onc
small vein an tho odjoining Pish Hook Boy propertys hgwé&of, the
’ ! ' %
roportod occurrence of niccolite from the Bokgor group by Cbpyboafé
_suggests that further. work will show that those minernls hove o widor
distribution thon has proviotsly beon rocognizod,

The chﬁrhdtér and mineralogical composition of tho‘pitéh;
blendo—boariﬁg véins.appear to fit best the medium temperature,
shallow dépth type as deséribed by Lindgren. ﬁoidstqrminqtion of
the temperﬁture of doposition of the quartz, by fhe ipclusion mothod,
or of thc associated pyrite by the geothermomoter have been made, but
this should be aoné‘as.soon as possible, It is 5oliovod that the
voins were dopoéited at ratﬁor shalléwer debth thén indicut;d by the
standard mosothormal thecry, bocauso of tho frequently noted banded
and brecciated structure of the veins dnd bocause tho_depqsits occur
close to the unconformity between the Athabaska and oider rocks., It
is bolieved that no very great thickness of Abthabaskn sodiments, which
arc of continental origin, §overeé these deposits, nor is‘thero ony
evidence that morine formatioms covere@ the crea since Athabas%a time,
A rolatively high temporature of formation is postulated becausc of
the prosende of specular hematite in the veins,

4, Carbon occurs with the pitchblende in several deposits, .

Thus the uranium hydrocarbon, thucholite, is common at the Nicholson
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property and occurs also at the Box mine, Amorphous carbon has bocn
notod assoctiated witﬁ pitchblende on tho surfgoc in ;no of tho Fish
Heok Boy showingse. Graphito has boen roported in the St, Louis fault -
zone-on the Lo'v"o gr.oup, and from various faults or shears in ‘thu
Contact Lake aren.
5. Hematité, specular homotite, or red homatite stain has
been reportéd'from all tﬁe‘fitchblendc occurrences, and the carbonate
of the mincralized veins’is usually_gt least in part, stained red or
brown by hematite, In the gnoisses in the vicinity of radioactive
anomalics, the feldspar are stalned red A good examplo of this
was seen’nt tho southwest corner of Neely Loke, whore o radiocaoctive.
fissure in white granite-gneiss is flénkgd for o distanco of o fow
feet by granite-gnoiss thut is red, due fgvthe,staining of the
feldspars,
Ovor moaf of the map=-areas thig offect is morc difficult to
obsorve bécause the foldspars of the grenites-and granite~gncisses
are pink or red, probably due to the large amount of iron in the
intruded sedimentory formations., This earlier stain mﬁy mask the
later introduct}on of hematite or -stain associnted with the pitoh-
blende dep031ts' howcver, in soveral places, as was mentioned in B
the case of the Box orobody, & deeper=thon-normal brick-red stain
is associated spatially with the pitchblende occurrences. "
Apothqr impgrtan% gype of ‘altoration is what has been called
"rod cherty nlteration" of wall-rock near pitchblende~bearing veins.,
This may occur in ony. type of rock, but is most conspicuous and most
important in ;he fine=-groined mafic rocks (chlorite~epidote type),
os at the Age Lake property. It may be due to silicification, the
silica being accompanied by iron gtain, or it may be duc to introducfion.
of filne~grained, red-stained feldspar, or to both. '
4 6, With few excoptions, the pitechblende deposits favour the

dark ooloured mafic rocks or the altered carbonate rocks rather fhan

tho quartzites or gronite-gneisses. Thus, on the Murtin ILeke property,



pitchglende Qccurs in fho‘basalt rather than the arkose; on the

Gil Gfoup, it occurs in the amphibolito but not in the quartzito.

Tho Ace L&ko and Bolger voins occur in fino-grained, chlorite~eopidoto
rocks, as do the priﬁqipal occurrences ot Céntact Loko, Tom Lako,
Gully zone, and Hab group. At the Nicholson and Fish Hook Bay
proporties tho mineralizat;oﬁ qp§gars to favour dolomitic bands or
breccia zones wifh curbonnte cemont, Showings in alterod :neiss at
the Donoldson Lako apd Love groups and in the Athgbaska conglomerate
on éhe Ura.éroup and Beaver Island doposits are not really oxceptions,

as thase rocks contain apprecioble carbonote and chlorite and the

showings are not of high grado,

'A

SUGGESTIONS FCR PROSPECTCRS

Assuming that new deposits fouﬁd in this region i1l béhof
. the same type as those alreody discovered, tﬁe folloWihg points can
be recommended for the éoﬂﬁideratiom of prospectors. This aséumption
may be:valid for a large area,‘dé the ﬁlack Loke deposit 120 milos to
the cast has similar characteristicss

Y. Look for evidenco of major and minor-broaké on fho'ﬁhp, ol wir
photographs; or on tho ground, and chock tho vieinity of those for
radiocactivity. ' : ) -

2. Red hemotite stain in country rocks ,?"iri&luding rod foldspa.rs
in granite and gneiss or a cherty-looking, red al'ljf;:x;htion product,
are favourable .signs,

3. Pay -especial attention to basclts, amphibolites; green=
stones, or ony other'typé of mnfic (darkncoiduféd)?rocks, barﬁicﬁlarly
noar the contacts with other formotions. » Carbonate bands or zoncs in
s edimentery rocks are also favourable. '

4, Every one of the deposits discovered in this aren dﬁriﬁg or
isince the war hos been discovered through the use of the Gelgér counter.

One strongly reactive deposit was discovered through o thick snow cover,

“



oHAB

Donaldson Lake

eMIC LOVEMd) NN AN Y

=
«
% ,©  EAGLEe  @GULLY .\ NSON®
E .
K oTAM *
Do RV x & )

Martin Lake

TRUE NORTH

eFISH HOOK BAY

NN

ONICHOLSON
v

Goldfields

Radioactive occurrence, . . . . ®

SCALE OF MILES
? ;i

G.S.C
To accompany Paper 49-17

Figure 1. Key Map showing location of radioactive occurrences

A i L




LOVE .,- Nl

L

DONALDSON

GULLY 4‘
—)

£ =)

Melville Lake

o
TAM W o [od
5 o BOLGER
Ace Lake 8 ) 2[R
s &
Martin Lake ; ult E
o LouisEd ACE, z
A z
URA LEGEND 5
i
Fault or shear zone. . . . . . .. VoV
Fault (assumed) .. ....... ~ o~
Radioactive occurrence . . . . . o090
BEAVERLODGE
LAKE SCALE OF FEET
BEAVER 5.0‘00l a2y ? 5.0100 '0.?00
ISLAND
GS.C

To accompany Paper 49-17.
Figure 2. Key Map of northern part of the area, showing faults and radioactive occurrences



T
V3
~%

e

_ ]

|

ca phyllite
\\\\ Amphibolite
F i artzite brecci
77,




LEGEND

FISH HOOK

(g ini
o 1‘(. \ ?\ Serpentinized rock

N\ Fein

Ferruginous dolomite

Dolomite

Quartzite :
Ferruginous quartzite,
Al . [

s ’
greywacke
Radioactive occurrence . . . .0®

Bedding (inclined)

(@)
0000

i

7

k!

2

&

z
S
-
4

SCALE OF FEET
1,000 o 1.000
e A J
(G S

Geology after Eldorado Mining and Refining Ltd.

;c; accompany Paper 49-17
Figure 4. Geological sketch of Fish Hook Bay property






LEGEND

R

Arkose

Radioactive accurrence ... ese
Fau/t...... Cerersasias e ANAIA
Bedding {inclined) R

SCALE OF FEET

S50 I KIS R
e e S0t e e 000 % % ete % %0
ot eta s te e te e tetetetele!
00 e 0002000 %0 %0 %0 % %% %o

IGIRIIEN)

MARTIN

LAKE

Geology after H.C. Norman, Eldorado Mining and Refining Li To accompany Paper 49-17
Figure 6. Geological sketch of Martin Lake property.



l
1m0k

TRUE NORTH

LEGEND

Athabaska Series

Granite-gneiss

Mafic rocks
(chlorite-epidote type)

Bedding (inclined) « ...+ .. r

SCALE OF FEET Schistositys « o vevvanree »~
4?0 (o] 400
e T I i GS.C
Geology after H.C. Norman, Eldorado Mining and Refining Ltd. To accompany Paper 49-17

Figure.7. Geological sketch of Ace Lake deposit



=
ps—

e

T

UE NORTH

1R

S

LEGEND

Radioactive occurrence
Fault (assumed)
Bedding (inclined). . . .. ... ~

.....

v
L s Granite-gneiss

[

Mafic rocks
(chlorite-epidote type)
SCALE ©OF FEET

o
1

L

o WY T et N T G

Quartzite
G5E

Geology after lan Bain, Eldorado Mining and Refining Ltd.
Figure 8. Geological sketch of Tam Lake deposit

To accompany Paper 49-17



TRUE NORTH

N
-

|||m|||||||||||||

)l"“l"" 3

> AR
T N T
A

-

{pls

LEGEND

Conglomerate

Granite-gneiss

> e,
SCALE OF FEET
Mafic rocks 800 o 800
(chlorite-epidote type) e e oy
LS

Geology by R. Edie and E.E.N. Smith, Eldorado Mining and Refining Ltd.

To accompany Paper 49-17

Figure 9. Geological sketch of Eagle group



	pa_49_17_c_bw
	pa_49_17_doc
	pa_49_17_figures

