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SULBIARY

Selected areas of Quartz liinersl Peruit 143 were mapoed end proapected.'
on a recomaisaance basio during the firat half of September. 1970. Resu.lts
Iof this work have outlined five radiometric anomalies located along favorable

geologic structures (fault zones).

Reconnaisoance geologio mapping on a scale of 1" = 2/3 mile is in
general agroment with previoua detailed geologic mapping. Five 1ithologio -
units have been distinguished, o

INTRODUCTION

This report presente the results of a geological invostigation of
" Quartz Mineral Permit 143 in tho‘northeastem corner of Alborta; Tho- permit
e presently held by Val Dun Developments Ltd. and covers sn ares of 9990
aores. | |
The primary objectives of the geological investigation were
1. To conduct a detailed ourfaoe evaluation of the permit, end prospect
intensively for indicatlons of radioactive minerslization,
_ )2. To prospect favorable litho_logio ‘and structural loco_tiona for
indioationo of base metal minerslization.
 Areas selected for mapping and prospecting are outlined on lap 2.
' Area A was selected for mapping and prospeoting, whoreaa, Area B was
selected for prospecting only.
The area has been pi-evioualy' mapped on e scale of 1" = # mile by
.‘Godfreyb (1963) aliminating_ the neoessity of a detailed surface mapping
progrem. However, considerable attention was given to the existing map
unite to determine their usen_\lneao on a reconnaissanoe mapping basis for



future work in the aren. A suall selected area was maypa& on a scale of
1" = 2/3 mile for comparison. ' v

LOCATION AND ACCHSS

 Quarts liinerel Pemnit 143 1s situated in northeastern Alberte in the
Sf;. Agnes Lake avea. The approximate co-ordinates are, longitude 1089007 -
to 115°00! and latitude 59°38¢ to 59 %421, lisp 1 shows the geographic

location of pemit 143. g

 Access to the area 1s by float equipped eiroraft based in Urantun
City (65 miles east), Yort Smith (60 miles west), and Fort Chdpewyan (75
miles southwest), Kumercus large lakes in the ares provide ready access
via float equipped eircrafb. Scheluled camercial airline £lights provide
tri-meekLv service to most of the northérn commnities whexe float equipped
aircraft are available.

. The Northern Tranaportation co. Ltd. operatea tugs and barges out

of Fort Holurrey, Alberte, wh.tch may be used to mo'bilize heavy equipment
%o within 25 miles of the pormit area, on the north shore of Ieke Athabasca.

 PHYSIOGRAPHY
The topography of the area 18 typ!.cal of the Precambrian shield,
consisting of relatively flat, low rounded hills and e locally rugged
topography with maximum relief qt’ about 250 !eet. Hevation varies from
1000 feet to 1250 feet above sea level.
. Bumerous rock basin lakes, muskega, ana swanps are present, often
ocoupying glaoial],y eroded fault zones. ,Aligmmt of lakes 19 a very

useful indicator of fault gones in the permit area.



Vegetafion in the area is gquite variable ﬁut goﬁarally heavy. Muskeg
-and @ey 'areag-are more heavi;y vegetated than the higher sectore;
spruce and pine being the predominant tree types. Underbrush is generally
1ight,: permitting éasy acéeaa by foots | o

FREVIOUS GEOI.OGIC WORK

: Preﬁous geologie work w:l.thin the' area of permit 143 has been
" relatively minor, .

In 1959 the Geological Survey of Canada carzied out a reconnaissance
‘survey of the Precembrien Shield in northeastern Alberta north of Lake
Athabasca. This work resulted in a map on & scale of 1" = 4 miles, with
marginel notes (Riley, 1960), In 1958, J.D. Godfrey of the Alberta
Research Council mapped the St. Agnes Lake ares on a scale of 1" = % olle
-(Godfrey, 1963). | | |

The only reported mineralization within the permit area was & very
. small redicsctive gone (3 times background) within a pegmatite (Godfrey,
1963). | |

GECIOGY OF PERMIT 143
The permit area is unﬂerlain by a Precambrien complex of igneous,

metmnorphie, and metesedimentary (7) rocks. The characteristics of these
mcks are largely the result of an ezt:ensive history of metemorphism and
-defomation. ' »

Rocks within the permit area consist predominantly of granitic end
gneissic rocks; a small portion (1 - 37) of the permit area consisting
of getasedimantary rocks (see liaps 2 and 3).



Regional foliation strikes north 0° to 30° cast; however, complicated
f£olding ,ocouré within the permit area producing a wide range in strike |
~ attitudes., Plastic flow strﬁoturea are abundant in some of the gneisses.

.. A predominent series of felts trending I to IW cut the area and ere
intersected by easterly trending cross faults. The most prominent faults
are outlined on lUap 3. |

One of the objectives of the investigation .was to compare recormaissance

mapping to the detailed map presented by Godfrey (1963). The major geologic
| units of both laps 2 and 3 are in gensral sgreement, however, some
differences can be noted. The most significant differences are s (1) in
 the emount and distribution of amphibolite, end (2) the present mepping
has not differentiated between hornblende granite gnelss and bioiite granite
gneisé as Godfrey has done. It is felt that reconnaissance mapping will
give an adequate basis for accurate gevlogic interpretation of mineral
occurrences in areas where detalled geologic control is not present.

The present investization has delineated five rock types within the
area mapped; pegnatite, quartzité; amphibolite, banded granite gneiss,
 and massive red granite. The boundénes between some of these uniis are
not always clear due to their gradational nature. Descriptions of the
major rock units follow. o ' |
ROCK TYPES
Pegmatite

This rock is characteristically coarse grained, equigramilar, massive,
and light grey on weathered surface, Thoe pegmatite cuts the foliation‘ and
appears to be & late intrusive phase. | '



. ‘Quarsite ‘ | .
| mhla unit conaista of a very well bandea, fine to medmn g‘ained,
impure grey quarezite. Color bands fmm seversl millimetem %o several
. ‘mches in width az-o eharaetenatio. _ _ |
l‘ The cmpoaition 15 typically up to 25% biotite (genex-ally 10 = 157’)t .
, and 25 - 30% teldapa.rs the remainﬂer being quartz.‘ Homb;ax;de and -
_ | gmeta are preaent in minor anmunts. . L
| mmboute |
e ~ The mn;:hiboute unit ma,pped is chmoterized by a da.vk green eolar
E cn i’resh aurfaces and grey-blo.ek on waathem& auz'facea. Miation 13 L
well developed, with a strike of N40°E and dipping 74° Wi Grein _size is ©
variable from fine to very coarse. - | N
The mck conaieta principally ot homblende (50 - 75%) ana :Eeldspar
| (25%) with variable amnunta of quarts (10 - 15%) and blotite (1 - 3%)5
Banded Granite Gneiﬂa o R

This unit is highly follated, banded, Llow folded, and weathers

© light grey-pink. The foldation has & generel strike of mo“w to N40°E
‘.:;anddipsnf’.’iBNEtoHomWa | ’ | o o
Thé rock ia mnedium grained and grey to p:lnk on fresh mrtace. '.'l‘hdu .

. _"cumpoas.tion is approx:tmately 20 - 15% quartz, 5 - 10% mafics (biotite

and homblende), and 60 - 70% feldapar

o " xassive Red _Granite

. This unit is chara.oteﬁ.zed by ite maasive na‘bure and: msty red ‘colors.
1t ia a coarse grained, equigreruler red granite. The oompoaition is |
* relatively uniforn and is epproximately 10 - 15% quartz, 5% mafics
(biotite and homblepae) and eq - 90% red potessium femspgr. .



UINERALIZARION
URANIH IXNERALIZATION

ﬁive redioactive ancmalies were found in the areas investigated.
Locations of these occurrences are shown on lap 3. Radiation is .
expresoed a8 cps (counis per second) measured alt walst level using an
SPP~2 SRAT seintillomster, Descriptions of eech oocurrence follow.

- -Ocourrence #1 o | |

A gone 10 feet by 15 2eet measured 300 to 500 ops. Iwo emaller
zones within this area, oach 4 feet by 4 feet, had radicactivities of
1500 to 3000 cps. Beckground radiatica is 50 cops.

The mineralizetion occurs within e pegmatitic phase in the blotite
granite gneiss unit. Outcrop in the vicinity of the anomaly is very
limited thus no further minerelization could be located. |

The geologic setting of ﬁhei ocourrence is conjectural, however, the
ocecurrence is very close to a lifhologic contact as illustrated by liaps
2 }and 3.+ I2 the mincyraligation is valong 2 lithologic contact, the zone
o? mineralization would be expected to osccur along strike (E30°ﬁ) end
could be more extensive than Wcated b_j the show. -

The mineraligation mey also be structurally controlled and x:elatetjl
to the. major shear gone mapped immedlately to ihe southeast. Radloactivity
in the anomaly appears to be highest along small shears and fractures, ‘
suggesting a genetic relationship to faulting. This could indicate more
extensive minersligzation along & major shear zone,

Occurrengs #2 | ‘ ,

Thia anomgly 6céurs on a amall islend of pegnatite on tha‘nor{:heaeat |
~ end of St. Agnes Lake. Godfrey (1963) first noted the radiéaouvity



Occurrence zﬁ (cont'd)
' using Ge:lger counters during the 1958 £ield season.

The anomaly is approximately 30 feet by %0 feet in aize and neasures
slightly higher than noymal background radiation of similer pegmatites in
the area (150 - 200 cps), radiation beins 300 - 500 cps an inoressing to
1000 - 1500 cps along small fractures. This again suggeste a genetic
relationship to major failting. | |
Occurrence #3 _ .

This radiocmetric ’anomaly 18 a 20ne 6 = 8 feet wide by approximately
70 feet long (disappears under ovo_:rburglen) with radioactivity of 500 cps
(background of 50 - 100 ops). The radiation occurs in & pegmatitic
phaa'a of t banded granite gneiss unit. Jointe and fractures do not
appear to be more mdioaotive than the pegmatite.

' The anomaly ocours approximately 400 feet east of a praninent NE
trending lineation 1nterpreted ag a tmlt, and is on strike with
Occurrence #2. These two anomalies may be gensticelly related. |

Occurrence #4

A pegmatitic zone 20 feet by 15 feet with redicactivity of 300 - 400
cps was found along & prominent NeNE trending feult. Radieﬁétlvity along
jéints and fractma measured 500 « 600 ops. Backyound radiation in the
 gurrounding banded gremite gneins measured 50 - 100 cps. |
 The full extent of mineralisation is difficult to estimate dus to

limited oufcrop. |

Occurrence #5

Thia a.numaloua zone measured approximately 20 feet by 20 feet and
N has radioactivity up to 3000 cpa. The size of the anomaly ia not knovm.



Occurrence #5 (Cont'd)

ap the eutcrop area is only alightly laxrger than the ananalous Zone.

The radioactivity ocours in the pegmatite unit, Hadioactivity of
the pegmatite is about 600 - 800 cps with fractures in the pegmatite
having radioactivity up to 3000 ops, Background radicactivity is 100 cps.
BASE MPTAT, ATTON | |

Ho sulfide mineralization was noted in the Si. Agnes lake area
investigated, However, a large quartz vein approximately 8 feet widé
was found within the biotite grahi_te gneiss unit a;)pmtely 200 feet
southeast of radicactive Occurrence #5. Outecrop in the area is limited
and the extenf of the ve:l.ﬁ couid not be determined. The presence of
this vein 1s pointed out beceuse of it #ize and the well known
asgociation of quartz and gold. The possibility of gold occurrences in
the area should not be overlooked as gold has been mined at Goldfields,

' . Seskatechewan, to the east of St: Agnes Lake.

ISCUSSION OF ZATION .

Several significant facts became apparent during the course of the
present investigation. | ' | |

There is a definite aligmment of the radicmetric Miea with
interpreted major shear sones (see Map 3). Raﬁioaétivit& 18 more
pronaunced along mtuma and mall shears in several of the occurrences
noted previously. This suggests a senetic relationship of the uranium
ocourrences to faulting. It is also note-worthy that the minerslization
oct‘mi‘ei“onl.y within the banded granite gnelss and pegmatite units,
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CONCIUSIONS 7 ;

Recon#ad;ssance ground mapping and prospecting has outlined five
radiometrie anomalies within Permit 143. All the anomalies are on the |
order of 5 t0 10 times mmal background. ,

The anomalies are located along major structural features (faults) '
with the highest measured radloactivities occurring in amall, shears and
fractures within the banded granite gneiss and pegmatite tinita. |

The present mapping has shown that reconnaissance mspping is adequate
for geologic interpretations of mineral occurrences. |

RECOMMENDATIONS

It is reconmended that :
(1) Hore detailed proapectins. ueing scintillometers, be carried out
over other favorable areas of mineralization.
(2) A recommaipsance uranium hydrogeochemical pro‘epeéting program be
carried out in the St. Agnes Lake area. The most favorable mones of
uranium mineralization are obscured by overburden necessitating such a
progran to gain aomé :.nsight .‘mtq the mineializat.toﬁ in the area.
Pavorable areas for prospecting and hydrogeochemistry are oﬁtlined

vé_nMaptt.'

Respectfully submitted,

HAROID H, WILLIAMS ¥PhD.
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Quartzite, pure and impure, white, grey, green, pink and blue; including |
biotite sericite schist, minor milky quartz pods, feldspar augen, granite 10 ﬂ_D
and pegmatite lenses, ferruginous and garnetiferous zones. ‘ 110°%15'00"

‘ 59%a5'00"

110°00 00"
59%5'00"

Biotite schist, with abundant quartz, some sericite; including phyllite, phyllonite,
quartzite, minor milky quartz pods, feldspar augen, granite and pegmatite
lenses, ferruginous and garnetiferous zones.

Biotite granite C, with white to grey subhedral to anhedral feldspar megacrysts, Tp.124 |
one-quarter to one-half inch in size, in a foliated matrix; including minor
aplite, microgranite and pegmatite.

Tp.124

—_— Cneissic biotite granite C, with white to grey feldspar augen, one-guarter
L’ s o | to one-half inch in size, in a well-foliated to banded matrix, including
2 | microgranite bands, with minor aplite and pegmatite.

Biotite granite D, with grey to pink to red euhedral feldspar megacrysts,
5 one and one-half to three inches in size, in a foliated to massive matrix;
including minor aplite, microgranite and pegmatite.

-

Gneissic biotite granite D, with grey to pink feldspar augen, one and one-
6 half to three inches in size, in a well-foliated to banded matrix; including
microgranite bands, with minor aplite and pegmatite.
Quartz diorite, with white to pink feldspar megacrysts, one-quarter to three-
7 quarters inch in size, abundant hornblende, minor biotite (locally biotite
rich and homblende poor); in a foliated matrix; including minor aplite,
microgranite.

; B | Biotite granite gneiss, with some hornblende, chlorite; including minor
8 massive granite, porphyritic granite, granodiorite, alaskite, lenses of biotite,
iy - X quartzite, amphibolite; garnetiferous zones.

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

Amphibolite, including biotite amphibolite, hornblendite; banded to massive.

Biotite granite, with white, to pink to red feldspars, minor sericite; including
4’;_"‘/",:/}'1/‘!. leucocratic phases; massive. Muscovite granite (), with abundant white to
YNy M2 pink feldspars, minor biotite; massive. Phases with abundant feldspar
I S megacrysts (p), one-quarter to one-third inch in size. Hornblende bearing ‘ ;
phases (H). 50 -

’P”/“z Granite pegmatite, with white, to pink to red feldspars, sparse biotite and/or
- chlorite; massive. Muscovite pegmatite (m), with abundant white to pink
A feldspars, quartz; massive,

A= L~ Leucocratic granite, with pink to red anhedral feldspars, equigranular; massive,
TR \";“; locally fg;amd; including minor microgranite and pegmatite. Sericite bearing

INANER T4
} 1 | I\ { Sheared leucocratic granite, with white to pink feldspars; medium to fine grain,
) l” / ’“ 1 typically sheared; minor biotite, muscovite, sericite.

,:f;f Basic dyke, massive, locally sheared with chlorite. Tp.l23

Tp.123

*Note: Rock units are not arranged chronologically

Geological boundary (defined, approximate, assumed) —— e
Geological boundary, gradational - T
Schistosity, gneissosity, foliation (defined, assumed) b —— i
Schistosity, gneissosity, foliation (dip-inclined, vertical, horizontal) ____ > —— 4 —~ |
Extreme contortion (structural trend) e
Tight folds (structural trend) i 2
Fault (defined, approximate, assumed) o ANAANAS AN AL
Shear, shear zone f
Breccia A
Mylonite { TN
Gossan : T
Joint —
Sample location 430
Glacial striae (direction of ice movement known) e
Radioactivity
CRIREY - e e e N G
Chlorite, abundant __. = . <

Geology by John D. Godfrey and E. W. Peikert, 1958

Drainage (permanent, intermittent)
Muskeg
Sand-covered area
Spot elevation, height in feet above mean sea-level
Provincial boundary s i
Township boundary : e SV

\SASKATCHEWAN

Base map compiled from planimetric sheet 74 M NE. quarter, published by Government of
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 25° 58' East in 1962, decreasing 6' annually.
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