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SUNMEIARY

Selected areas of Quartz Mineral Permits 123, 135, and 136 were
mapped and proépected on a reconnaissance'basis during Septenber 1970.
Results of tnis.wbrk have outlined one radioactive enomaly of 4 to 5
times background.‘ | |

Geologic mapping on a scale of 1" = 2/3 mile has delineated
several shear.gones cutting a complex of Precambrian igneous, metamorphic,
aﬁd metasedimentarj (?)’rocks.‘ Seven lithologic units haﬁe beén
distinguished.

Areas which warrant further geologic prospecting are outlined.

INTRODUCTION

(i _ This report presents the results of a geological investigation of
portions of Quartz MMineral Permits 123, 135, and 136 in the northeastern
corner of Alberta. DPermits 123, 135, and 136 cover approximately 10,000;

12,800; and 7,040 acres respectively. \9 840

ihe primary objeétives of the investization were :
1. To carry out a ground geological and radiometric survey
of airborne radiometric anomalies and to locate ofher
favorable afeas of mineralization. | ’
2. To prospect for base metal mineralization.
3. To determine the geologic controls of mineralization.
4. To map the area on a scale of 1% = 2/3 nile.
The Loon Lake! area waslselected Tor bése camp operations for

several reasons.

Loon Lake is an arbitrary name assigned by the author to an unnsmed

lale
for reference purposes (see Hap 4).
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(1) This lake is situated in a favorablé location permitfing easy access
to all three permits.

(2) Several fault zones converge in the area and are potential zones of
mineralization; the Allan fault system is also accessible.

(3) An airborne radiometric anomaly was indiéated in the area.
Operétions fron this lalkke permitted maxdmun coverage of favorable

zones wifh thé limited time period available. However, it was ﬁot

Teasible to cover all the airborne anomalies within a short time period.

LOCATION AND ACCESSIBILITY

Quartz Minerél'Permits 123, 135, and 136 are situated approximately
15 miles northeast of Fort Chipewyan, Alberta. MNap 1 outlines the perﬁit
areas.

Access to the area is by float equipped aircraft based in Fort
Chipewyan (15 miles southwest), Fort Smith (75 miles northwest) or
Uranium City (100 miles northeast). Numerous lakes within the area of
permits 135 and 136 are suitable for float equipped aircraft operations.
Most of this érea ié accessible by foot from base camps on these lakes.

| Permit‘123‘is relatively inaccessible to float equipped aircraft.
Several narrow lakes within the permit are only of mafginal léngth for a
float equipped‘Cessna 180, 'and can be landed on only when the wind
conditions are favorable. Access from the nearest suitable lake réquires

extremely long foot traverses across relatively rough nmuskeg terrain.
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PHYSTOGRAPHY

The topography of the area is relatively flat, consisting of low rounded
hills. Elevations range from 590 feet to 1000 feet, giving a maximun
relief of 310 feet. Steep fault scafps in the order of 200 feet impart
a local rugged character to the area. | |

Numerous rock-basin lzkes, nuskegs, and valleys are present, generally

occupying glacially eroded famlt zones. Aligmment of lakes is.characteristic

and often delineates major fault zones.
Vegetation in the area is quite variable. Iuskeg and valley areas
are heavily vegetated, whereas, the higher areas are sparsely vegetated

to barren. Foot travel is relatively easy except in the wet muskeg areas.
J

GENERAL GEOLOGY

The northeast corner of Alberta consists of a Precambrian complex
of metamorphic rocks, varying in metemorphic grade from greenschist to
possible granulite facies (Godfrey, 1958a, 1958b, 1966). Previous mapping
in the area has been carried out by Riley (1960) on a spalevof 1" = 4 miles.

Riley (1960) outlined a series of ortho and paragneisses, granite rocks,

and metasediments, however, his rock descriptions are very generalized.

The rock types outlined by Rileyl(1960) in the permit areas are shovm on
Map 2. | |

| Structures in the area afe complex 2lthough genéral northerly to
northeasterly trends are evident (see Map 2). Isoclinal folding is
common in the metasediments, and plastic flow structures are evident
within the gneisses. Major strucfural features have been plotted on

lap 2.



The most prominent structural feature in the area is the NE-SW
striking Allan fault system. This structure cuts through the south-
eastern half of the permit areas, and is characterized by a broad zone
of mylonites. A second system of WHW-ESE {rending faults transect the
Allen fault system within the permit areas. A system of H-S trending

minor faults cuts all other structures in the area.

GEOLOGY OF PERMITS 123, 135 AND 136

A series of metamorphosed Precambrian igneous and metasedimentary ()
rocks fofm the rock complex of the mapped areas The most striking
features noted are the general north-northeast trend of nearly all
geologic structures, and the intersection of two prominent fault sets.

The fauld sets have general HE-SV and WIW-ESE trends.

A prominent band of quartzite gneisses is present and probably
represents extensively metamorphosed Precémbrian sedimentary rocks.
Garnets are abundant in the quartzite gneisses'and suggest metamorphism
of at least the almendine-amphibolite facies. (Fyfe, Turner, and
Verhoogen, 1958).

Seven rock types have been distinguished in the mapped area (Map 4):
banded granite gneiss, grey granite, quartzite gneissiA, quartzite gneiss 3,
undifferentiated plutonics, red granite - granite gneiss, and mylonite.

In some cases, boundaries between rock types are gradational and somewvhat
obscure dué to the high degree of deformation and metamorphism, and are

arbisrary boundaries.




6

ROCK TYPES -

Randed Grenite Gneiss

This unit is characterized by its baﬁded appearance, flow folding,
and reddish to grey-pink weathered appearance. Grain size is variable
butkgenerally mediun grained. Bands vary from several mm thick to 47
thick and consist of alternating felsic and méfic material, the felsic
bands predominating. Compositbn is 3 - 10% mafic, 8 - 15% quarss, the
remainder of the rock consisting of feldspars.

'3 and pods of granitic rock and quartz occur within the unit,
generally parallei to the banding, however, often cross cutting the
foliation.

Foliation varies through 180 dégrées from E to W, dipping from 60°
to vertical. Bands exnibit a high degree 6f contortion and flow folding.

Grey Granite or lfonzonite

A grey to pink equigranular, coarse grained granite occurs within
the Banded Granite Gneiss and Quartzite Guneiss units. This unit is
characterized by an equigrarmuler, medium to coarse texture, grey to
pinkish on fresh surfaces, and grey to white weafhered surface.

Composition is variable consisting of less than 3% mafics chloritized

biotite, biotite, and garnets), 5 - 30% light smokey-grey quartz, the

remainder of the rock being grey feldspar. Feldspar twinning and color
indicate some of thne feldspars may be of labradonite composition. Yellow,
non—radioactive staining is present locally. The unit is locally very
quartizitic and appears similar to the Quartzite Gneiss, in both texture

and composition. Garnets are locally abundant particularly where the unit
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resemnples the Quartzite Gneiss.

Foliation is not developed.

Quartzitic Gneisses
Several distinctive quartzitic gneisses were observed and have been
mepped as distince units. The most diagnostic differences‘between the
quartzitic gneisses is color, composition, folistion, and texture.
These quartzitic gneisses may represent nighly metemorphosed
éedimentary rocks, -
Quartzitic Gneiss A.
This unit consisfs of fine to very coarse grained, grey to white
quartzitic gneiss. The composition is highly variable, consisting
of less than 3% mafic (chloritized biotite), 5 - 40% feldspar and
' approximately SOJ— 60% quartz. Garnets are present being very
abundant locally. Granitic material intrudés the unit throughout.

Féliation is weakly developed and expressed by parallel

‘ aligment of biotite flakes, elongation of quartz grains, aqd
occassidnal mafic bands, Strike of the foliation rarges from
120°E to M40°W with dips of 55°SW to 63°Wy.

This quartzitic gneiss grades into the Banded Graﬁite Gneiss.
Quartzitic Gneiss B.

Unit B consists of a recrystallized, dark gfey, fine <o medium
grained,equigranular, well fdiiated quartzitic gneiss. This unit is
characterized by its dark grey color on fresh surface, grey-pink
color on weathered surface, flow folds, and abundance of garnets
throughout (1 - 33). The composition is 5 - 10% mafics (biotite,
1T - 3% garnets), 10 = 30% feldspar, the‘femainder of the rock being

smokey quartz.
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Toliation is well developed vwith a strike from w20 %o NSSOE
and dips from 460NW to vertical. To the sdutheast, the unit becones
more sheared with feldspar augen developed.

Radiation is felatively uniform Qarying from 30 - 50 cps.

ifylonite

Along the axes of major shear zones, a daric grey green, recrystalligzed
mylonite is presentf Feldspar augen developed parallel to a well developed -
foliation,‘a banded apbeafance, and the grey-green célor are

characteristic.

Undifferentiated Plutonics

These rocks are granitic in composition and consist of less than 3%
nafic, 10 - 40% quartz end 50 - 0% feldspar. Color on weathered surfaces
varies from grey to pink. The rocks are locally very quartzitic.

The texture is generally equigranular coarse grained. Minor banding

o _-0,, U T o o
occurs striking from N5 W to H80 E with dips of 80N to 857W.

These rocks grade into the Banded Granite Gneiss and are not readily
distinguishable. lMapped contacts are only approximete.

Red Granite - Granite Gneiss

West of Loon Lake theBanded Granite Gneiss unit grades into.a
characteristically Red Granite - Granite Gneiss. In this area thg Red
Granite - Granite'Gneiss is'a relatively uniform fine to mediun grained,
equigranular rock. ' Composition is less than 3% mafics (biotite), 8 - 15%
quartz, aand approximaiely'BO - 85% red potassium feldspar. Foliation is
only weakly dévelopéd}

To the north.and northeast of Loon Lake, a sequence of Red Granite

Gneisses has been mapped. The most characteristic feature is the intense
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réd color on both the fresh and weathered surfaces. Composition is quite
variable; generally less than 3% mefics, 10 - 40% guartz, with red
potassium feldspar composing the bulk of the rock. Texbure is variable
fron fine to coarse grained.  This rock is simila:_to the Red Granite -
Granite CGneilss west of Loon Leke but differs in that it is locally well

foliated and bvanded, and contains very quartzitic zones. Granite gneiss

is predominant To the northeast. These rocks are considered to be the

sane unit as mapped to the west of Loon Lake.
Foliation is well developed, particularly in the more guartzitic
~ e n? 5 s - -~ s -~ b O~: O-r‘1 LRI . s e
zones. Strike of foliation varies from N30 W to I85 E with dips from
o . 0., . . . '
76" SE to vertical and 50 SW +to vertical. Flow folding is weakly developed,

Background radiation is variable between 30 to 200 cps.

 MINERATLIZATION

Uranium Minerslization

Only one radibaétive oceurrence Was Tound in the Loon Lake area.
The location of this ogcurrence is shown on Kap 4.

A small radioactive zone 6 feet by 15 féet neasured radioactivity of
400 -~ 500 cps (counts per second) using an SPP-2 SRAT scintilloﬁeter. |
Background radiation is 100 cps, all measurements beingvtaken at walst
level.

The mineralization occurs in a pegmatitic zone within a very coarse
grained, equigramilar, grey granité. Peint yellow staining is present in
the grey granite Surrounding the radioactive zone bpt is not radioactive.
Outcrop in the ares is-very sparse, and the radioactive zone ocgufs on an

isolated outcrop in a large muskeg. Several FPaults cut through the area
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suggesting the possibility of more mineralization along strike and a
possible siructural control.

Base iletal Mineralization

Yo significant sulfind mineralization was found in the area

investigated.

CONCLUSIOIS

Recormaissance geoclogilc mapping and prospecting nas outlined one
radioéctive anomely of 4 to 5 times background. The anomaly occurs in
a nighly faulted aréa and may indicate more extensive mineralization.

Mapping on a scale of 1" = 2/3 mile has distinguished seven rock
types. Several NE-SW and WIW-ESE trenching shear zones have been mapped.

The most favorable geologic zoneé of mineralization occur in areas
of limited outecrop negating a conclusive evaluation on the basis of the
present work. Purther geochenical prospecting is required to gain some
insight into the mineral potential of the area.

Several airborne radiometric ancmalies and mineral shows have been

- perviously noted in the southern half of permit 123. This area was no%:

exemined during the course of the present investigation as weather

conditions were unfavorable when an aircraft was available. This area

should be prospected -and evaluated.




(1)

(2)

(3)
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RECCHIENDATIONS

It is recommended that :

4 detailed hydrogeochemical uranium prospecting program be carried

- out within the area covered by permits 123, 135, and 136 %o

evaluate the uranium potential of favorable zones obscured by
overburden.

Iiore detailéd mapping and prospecting ve conducted o evaluate the
airborne radiometric anomalies not investigated in this report, and
other favorable areas of mineralization.

Further evaluation and mapping should be done in the areas of
previously reported mineralization within the southern half of
permit 123.

IMap 5 outlines areas recommended for mapping and prospecting, and

favorable areas for hydrogeochemical proépecting.

Respectfully submitted,

Harold H. Williams PhD.
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