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• 	 __ 
Selected areas of Quartz Mineral Permit 143 were mapped and prospected 

on a reconnaissance basis during the first half of Septiber, 19709 Results 

of this work have outlined five radiometric anomalies located along favorable 

geologic structures (fault zones). 

Reconnaissance geologic mapping on a scale Of 1" 2/3 mile is in 

general agreement with previous detailed geologic mapping. Five lithologic 

units have been distinguished. 

flRODUOTIOZi 

This report presents the results of a geological investigation of 

Quartz Mineral Permit 143 in the northeastera corner Of Alberta. The permit 

is .presently held by Vol Dun Developments Ltd, and covers an area of 9990. 

acres. 

The primary objectives of the geological investigation were 

1 • To conduct a detailed surface evaluation of the permit, and prospect 

intensively for indications of radioactive mineralization. 

2. To prospect favorable lithologio and structural locations for 

indications of base metal mineralization. 

• 	Areas selected for mapping and prospecting are outlined on Map 2. 

• Area A was selected for mapping and prospecting, whereas Area B was 

selected for prospecting only. 

The area has been previously mapped on a scale of 1" = mile by 

Godfrey (1963) eliminating the necessity of 'a detailed surface mapping 

program. However, considerable attention was given  to the existing map 

• 	units to determine their usefulness on a reconnaissance mapping basis for 



futi1ro work in the area. A srnfl selected area was mapped on a scale of 

1" = 2/3 mile for comparison. 

XCON 	ACO1 

Quartz Mineral Permit 143 is situated in northeastern Alberta in the 

St. Agnes Lake areas The approximate co-ordinates are, longitude 10800 

to 115000' and latitude 5938' to 59°42 1 . Map I shows the geographic 

• 	location of permit 1430 

Access to the area is by float equipped aircraft based in Uranium 

• 	City (65 miles east), lort smith (60 miles west), and Port Chipewyan (75 

miles southwest). Mmerouz large lakes in the area provide rea1y access 

via float equipped aircraft. Scheduled commercial airline flighta provide 

tri.weelcly service to moat Of the northern comii4tiea whore float equipped 

aircraft are available. 

• The Northern Transportation Co.. Ltd* operates tugs and barges out 

of Port LLoMurroy, Alberta, which may be used to mobilize heavy equipment 

to within 25 miles of the pormit area, on the north shore of Lake Athabasca, 

• 	 P}ffSXO 

The topograpby of the area is typical of the Precambrian shield, 

consisting of relatively flat, law rounded hills and a locally rugged 

topograpI.y with malrnn relief of about 250 feet. ]1evation varies from 

1000 feet to 1250 feet above sea level. 

Numerous rock basin lakesp nrekege, and a 	are presents often 

occupying glacially eroded fault zones. Alignmt of lakes is a very 

uaaul indicator of fault zones in the permit area. 
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• 
Vegetation in the area is quite variable but generally heavy. MuBkeg 

and valley areas are more heavily vegetated than the higher aectoro 

spruce and pine being the predominant tree types, Underbrush is generally 

light, . pernttting easy access by foot, 

ivzoug GEOLOGIC wo& 

Prâioae geologic *dc Within the area of permit 143 has been 

relatively miner. 

In 1959 the Geological Survey of Canada carried out a reconnaissance 

survey of the Precambrian Shield in northeastern Alberta north of Lake 

Athabasca. This work resulted in a map on a scale of 1" = 4 miles, with. 

marginal notes (Riley, 1960). In 1958, J.D. Godfrey of the Alberta 

. 

	

	
Research Council mapped the St. Agnes Lake area on a scale of 1" m mile 

(Godfrey, 1963). 

The only reported mineralization within the permit area was a very 

mMfl radioactive zone (3 times background) within a pegmatite (Godfrey, 

1963). 

IEDIDGY 	,PE1IT 143 

The pezmit area is underlain by a Precambrian complex of igneous, 

metamorphic, and metaeedimentary ('?) rocks. The characteristics of these 

rocks are largely the result of an extensive history of metamorphism and 

• defonation. 

Rocks within the permit area consist predominantly of granitic and 

gneissic rocks; a small portion (i - 3) of the permit area consisting 

• . 	of metsaedimentazy rocks (see Maps 2 and 3). 
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•• Regional foliation strikes north 00  to 300  east; however, complicated 

folding occurs within the permit area producing a wide range in strike 

attitudes. Plastic flow structures are abundant in some of the gneisces. 

A predominant series of faults trending N to IN out the area and are 

intersected by easterly trending cross faults. The most prominent faults 

are outlined on Map 3. 

One of the objectives of the investigation was to compare reconnaissance 

mapping to the detailed map presented by Godfrey (1963) • The major geologic 

units of both Llape 2 and 3  are in general agreement, however, some 

differences can be noted. The most significant differences are s (1) in 

the amount and distribution of amphibolite, and (2) the preSent napping 

has not differentiated between hornblende granite gneiss and biotite granite 

gneiss as Godfrey has done. It is felt that reconnaissance mapping will 

give an adequate basis for accurate geologic interpretation of mineral 

occurrences in areas where detailed geologic control In not present. 

The present investigation has delineated five rock types within the 

area mapped; pegmatite *  quartsitei amphibolito, banded granite gneiea, 

and massive red granite. The boundaries between some of these units are 

not always clear due to their gradational nature. Descriptions of the 

major rock units follow. 

ROCK TYPBS  

Pegmatite 

This rock is characteristically coarse grained, equigranular, massive, 

and light grey on weathered surface, The pegmatite cuts the foliation and 

appears to be a late intrusive phase. 

0 



Quartaite 	 •• 

This unit consists of a very well banded fine to medium grained, 

impure grey quartzite, Oo].orbazida from several millimeters to several. 	S  

inches in width 'are characteristic, 

• 	The composition is typically up to 25 biotite (generally to 

and 25 30% feldspar; the remainder being quartz. Hornblende and 

galmete are present in minor omounta. 

• Ajnphibolite 

The empbibolite unit mapped is characterized by a dark green color 

on fresh surfaces and grey—black on weathered surfaces. Foliation is 

• 	 well developed, with a strike of N40 OE and dipping 740 ,'Grain size is 

• 	 variable from fine to very coarse. 

• 	 The rook consists principally äZ liornb].eMe 00 . 75%) 'and feldspar 

(25%) with variable amounts of quartz (10 15%) and biottte (1 - 3%)6 

• 	 Banded Granite Gneiaa 	 ; 
This unit is highly foliated, banded, slow folded #  and weathers 

light grey—pink. The foliation has a general strike of 140 0W to N400E 
• 	SM ,dips Of 350  HEto 740NW6 	 • 

The rook Is medium 	 and VW to pink on fresh surface. The 

• 	composition is epprozlinately 20 15% quartz 5 10% maeica '(biotito 

and borxblende), and 60 70%'  feldspar. 	 '• 

• MaB@ve Red Granite 	 ' ..' 	, 	: 	• 	• 

This unit is characterized by its massive nature and i'usty 'red. color. 

It is a coarse grained, equigranuler red granite. The composition is 

relatively uniform and is approximately 10 15% quartz, 5% rnafica 

(biotite and borriblonde) and 80 90% red potassium feldspar. 	5 ' •. 
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UBA1IUM LZ0I 

Rive radioactive annmal{es were found in the areas investigated. 

Locations of these occurrences axe shown on LIsp 3. Radiation is 

expreooed as cps (counts per second) measured at waist level using an 

SPP.2 SRA ocintillometer. DOeOriptiOnLI of each occurrence follow. 

oecurroncet 

A wne 10 feet by 15 feet measured 300 to $00 cps. Two smaller 

zones within this area, each 4 feet by 4 feet, bed z'adioactivitiea of 

1500 to 3000 cpa* flxackround radiation is 50 cpa. 

The mineralization occurs within a pcatitic phase in the biotite 

granite gneiss unit. Outcrop in the vicinity of the anomaly is vex 

limited thus no further mineralization could be located. 

The geologic setting of the occurrence i.e conjectural, however, the 

occurrence is very close to a lithologic contact as illustrated by Maps 

2 and 3. Xf the minoralit2.on is along a lithologic Contact, the zone 

of mineralization would be expected to occur along strike (N30 0E) and 

could be more extensive than indicated by the show. 

The mineralliation may also be structurally controlled and related 

to the major shear zone mapped immediately to the southeast, Radioactivity 

in the anomaly appears to be highest along mall shears and fraoturea 

suggesting a genetic relationship to faulting. This could indicate more 

extensive mineralization along a major shear zone. 

Occurrence #2 

This anomaly occurs on a small  island of peatite on the northeast 

end of St. Agnes Lake. Godfrey (1963) first noted the radioactivity 
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Occurrence g2 (cont'd) 

using Geiger counters during the 198 field season. 

The anomaly is approximately 30 feet by 30 feet in size and measures 

slightly higher than normal background radiation of similar penatiteo in 

the area (150 . , 200 cps), radiation being 300 500 gpo ant increasing to 

1000 1500 ape along anall fractures. This again suggests a genetic 

relationship to major faulting. 

Occurrence 

This radiometric anomaly is a zone 6 - 8 feet wide by approximately 

70 feet long (disappears wider overburden) with radioactivity of 500 cps 

(background of 50 - lao cps). The radiation occurs in a penatitio 

phase of th banded granite gneiss unit. Joint.* and fractures do not 

appear to be more radioactive than the pegtnatite. 

• 	The anomaly occurs approximately 400 feet east of a prominent BE 

trending lineation interpreted as a fmltp and is on strike with 

Occurrence #2. These two anomalies may be genetically related. 

occurrence #4 

A pegna'titio zone 20 feet by 15 feet with radioactivity of 300 - 400 

ape was found along a prominent N-NE trending fault. Radioactivity along 

joints and fractures measured 500 600 cps. Background radiation In the 

surrounding banded granite gneiee measured 50 100 cps* 

The full extant of mineralization is difficult to estimate due to 

limited outcrop. 

• 	Occzrrence#5 

This anomalous zone measured approximately 20 feet by 20 feet and 

has radioactivity up to 3000 ape, The size of the anomaly is not known 
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' Occurrence i'7 (Cont'd) 

as the outcrop area is only slightly larger than the en,nloua zone. 

The radioactivity occurs in the penatite unit. Radioactivity of 

the pegnatte is about 600 800 cpa with fractures in the penatite 

having radioactivity up to 3000 cpa, Background radioactivity is 100 epa. 

BA8E AL MINERALIATIQN 

No sulfide mineralization was noted in the St. Agnes Lake area 

investigated. However, a large quartz vein approximately 8 feet wide 

was found within the biotite granite gneiD5 unit approximately 200 feet 

southeast of radioactive Occurrence #5. Outcrop in the area to limited 

and the extent of the vein could not be determined. The presence of 

this yn is pointed out because of its aize and the well known 

association of quartz and gn3.d6 The possibility of gold occurrences in 

the area should not be overlooked as geld has been mined at Goldfields, 

Sq1çtchewn, to the east of St Agnes Xoke. 

Several significant facts become apparent during the course at the 

present investigation, 

There ia a definite alignment of the radiometric azioeliee with 

interpreted major shear zones (see Map 3).  Radioactivity is more 

pronounced along fractures and small shears in several of the occurrences 

noted previously. This suggests a genetic relationship of the uranium 

occurrences to faulting. It is also note-worthy that the mineralization 

occurs 'only within the banded granite gneiss and pegmatite units. 
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OONCWSIOIM  

1eQo!1nRieeance ground mapping and prospecting has outlined five 

radiometric anomalies within Permit 143. All the anomalies are on the 

order of.5 to 10 tines noimel background. 

The anomalies are located along major structural features (faults) 

With the highest measured radioaotivitiea occurring in shears and 

fractures within the banded granite gneiss and pegmatite unite. 

The present mapping has shown that reconnaissance mapping is adequate 

for geologic interpretations of mineral occurrences. 

ENDATX0 

It is recommended that $ 

(1) More detailed prospecting, using ecintillometere, be carried out 

over other favorable areas of mineralization. 

(2) A recomeieaance uranium bydrogeochenical prospecting pzogran be 

carried out in the St. Agnes Lake area. The most favorable zones of 

uraninin mineralization are obscured by overburden necessitating such a 

progrom to gain some insight into the mineralization in the area. 

Pavoxleblà areas for prospecting and bydxogeochd.etry are outlined 

on Map 4. 

Respectfully submitted 

E=OLD H. WILLIAMS BiD. 

0 
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LEGEND 

PRECAMBRIAN 

A Quartzite, pure and Impure, white, grey, green, pink and blue; including 
.L 	 bkitite 8cricite sch ist, nifrwr milky quartz pods, feldspar ougen, granite 

and pegmatite lenses, ferruginous and gametiferous zones. 

I1 Biotite schist, with abundant quertz, some ericite; including phythte. phyllonite. 
;2 	I quartzite, minor milky quartz poSe, feldspar avgen, granite and pegmatite  

Lenses, krl•T4girwus and garnetiferous zones. 

BLoite granite C, with white to grey subhedral to an!iedral feldspar nwgacryi', 
3 	one-quarter to one-half inch in size, in a foliated matrix, including minor 

epite microgranite and pegmatite. 

j 1 	
Gneissicbitite granite C, with white to grey feldspar a&gen, one-qiwrter 

'-7 	,- -. - 	to one-half inch in size, in a well-foliated to banded matrix, including 
f 	— 	microgranite bands, with minor aplite and pegmat ite. 

— 	 Biatfte granite D. with grey to pink to red etthedral feldspar megacnjzts, 
b 	 one and one-half to three inches in size, in a foliated to massive matrix; 

including minor eplite, micxogran:te and pegrnaUt'. 

I'• 

 

Gneissic bioite granite D, with grey to pink fefdrpar augen, one and one-
Q: 	 ha'f to three inches in size, in a well-foliated to banded matrix; includ ing 

inicrogranite bands, with minor aplite and pegmatite. 

Quartz diorite, with white to pink feldspar megacrysL, one-quarter to three- 

7  qwrters inch in size, abundant hornhende, m inor biotite (locally botite 
r;h and hornbknde poor); in a foliated matrix; including minor aplIte, 
lfliCrogfanite. 

r- 	Biotite granite gneiss, with some hornblende, chlorite; including minor 
massive granite, porphyriric granite, granodiorite, elaskite, lenses of biotte, 
quartzite, amphtholite; garnetiferous  zones. 

Q 	 I Hornblende granite gneiss, with some biotite, chlorite; including minor massive 
granite, porphyritic granite granodiorite and amphibolte. 

Arnphibolite, including biotite arnpiihoite, homblendite; handed to massive. 

Bktite granite, with while, to pink to red feld.i-par.c, minor 5erfrite; including 
letwocratic phases; massive. Muscovite granite ( r with abundant white to 

- L-1 pink frkkpors, minos bioite; massive. Phases with abundant feldspar 
mcgaCrysts ( n), one-quarter to one-third inch in size. liornblende bearing 
phases (H). 

,4 
	vrI 	rite pegmatite, with white to pink to red feldspars, sparse biotite and/or 

	

-71 	chlorite massive. Muscovite pegmatite (), with abundant white to pink 
felthpers, quartz; massive. 

Leucocratic granite, with pink to red anhedsal felthpars. equigrwiular; massive, 
)-':; 

 
locally foliated; including minor inicrogranife and pegmatite. Sericite bearing 

L—/\J----.V 	phases (S). 

!1 	1 
L F 1 J \ I Sheared 1eucocatie granite, with white to pink feldspars; medium to fine grain, 

t II I! ! 	typically sheared; minor biotite, muscovite, sericite. 

Basic dyke, massive, locally sheared with chlorite. 

'Note: Rock units are not arranged chronologically 

Geological boundary (defined, approximate, assumed) ---------------------------- 

Geological bo-undary, gradational 	 -------- ---------------------- ----- ---- .- 
Schisto.si2y, grieissosity, foliation (defined. assunwd) --- -----   —-- - 

Schi.stosily, gneissosity, foliation (dip4nclimec4 vertical, horizontaZ) 

Extreme contortion (structural trend) 	 ---------- 

Tight folds (struc t ural trend)------ -------- 

Fault(defined, approximate, assumed) ------- ---- --- 	-.'vvw 

Shear, 	shear 	zone 	----- ------------------- ------- - -- ------ ------- ------------- ----------- ------------------------------  

Breccia ------------ --------------------------------- ----- ----------------- ----- ------  - O A 

M&lonite --------------- - ---- -.--------------- ------- - ------- ------------- ---- ----------- ------------------------------- -----------
Gossan ------------------------------- - --------------  - -  

Joint ... ------------ ---- -------------------------------------------------------------------------- -----------
Samplelocation --------------------  ---------- --------------- ----------- --- ---------------------- ------- ----------- .--- ------------------ .43 c 

Glacial striae (direction of ice movement known) 	-------------------------------------------------- -------  

Radioactiiitj _____________________-------------------- _----- ___ ---- ____---------- ___---- ___----------------------------------- 

Garnet ---_-_-_--------- ------- --------------- ------ --C 
Chlorite, abundant --------------- 

Geology by John P. Godfrey and E. W. Feikert, 195 

Drainage (permanent, intermittent) 	--- -------- - -------------- - --------- -------- 
Muskeg 	 _ _ ------------- - ---- -------  

: 	-- 

Sand-covered area 	------------------------ _____ 	---------------------- 

Spot elevation, height in feat above mean 3e4-leve.l --------------- -- ------ - ---- --- ------------------------ ---- -J26'D 

Provincial boundary 	 -.--------------. . 	. . 
Township boundary 	 _--_-------------------------------- — — 

Section line 	 ------------------------------------------------------------------------------- 

Base map compiled from planimetric sheet 74 -t NE. quarter, published by Government of 
Zo 

Alberta, Department of Lands and Forests, Edmonton. 

Air photographs covering this area are obtainable from the Technical Division, Department 
of Lands and Forests, Government of Alberta, Edmonton and the National Air Photographic 
Library, Topographical Survey, Ottawa. 

Approximate magnetic declination 250  58' Fast in 1962, decreasing 6 annually. 
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