
CANADA 

DEPARTMENT OF MINES AND TECHNICAL SURVEYS 

GEOLOGICAL SURVEY OF CANADA 

MEMOIR 266 

GIAUQUE LAKE MAP-AREA, 

NORTHWEST TERRITORIES 

BY 

L. P. Tremblay 

EDMOND CLOUTIER, C.M.G ., O.A., D.S.P. 
QUEEN'S PRINTER AND CONTROLLER OF STATIONERY 

OTTAWA, 1952 

Price, 75 cents 

LIIJRARY 
l\T A 1 -,, ' 

No. 2506 

lhartree
narrow black





P
L

.\
'l'

I:
: 

I 

-

.l
)i

,c
o

,·c
1-

y 
Y

cl
lm

d
rn

if
e 

:\I
 i1

1e
,; 

L
im

it
ed

 
i11

 
i'i

ep
te

11
1l

w
r 

19
30

. 
T

h
e 

L1
1·

0
-s

to
i-

y 
w

h
il

e 
b
u
i

ld
i
n
~
 

Lo
 

Lh
c 

le
ft

 
is

 
th

e 
ol

li
cc

 
an

d
 

st
af

f 
11

u
a
rL

cr
,.

 
T

h
e 

la
rg

e 
ta

n
k

s 
Lo

 
th

e 
ri

g
h

t 
a

rc
 o

il
 

ta
n

k
s.

 
(P

a
g

e
 4

4.
) 



CANADA 

DEPARTMENT OF MINES AND TECHNICAL SURVEYS 

GEOLOGICAL SURVEY OF CANADA 

MEMOIR 266 

GIAUQUE LAKE MAP-AREA, 

NORTHWEST TERRITORIES 

BY 

L. P. Tremblay 

EDMOND CLOUTIER, C.M.G., O.A., D .S.P. 
QUEEN'S PRINTER AND CONTROLLER OF STATIONERY 

OTTAWA, 1952 

Price, 75 cents 

- ' r 

No. 2506 





CONTENTS 
PAGll 

Preface................................................................... V 

CHAPTER I 

Introduction ............................................................ .. 
General statement ......••..•.•.•..•..•..•.......••......•••..•...••••• 
Means of access . ...................................................... . 
Acknowledgments .......••••..•• •..••••..••.•••..•.••.....••.••.••.••.. 
Previous geological work .•••...•................•••....•••..•.•......••• 
Physical features ....•.•.•.•.•........•...•..•........•.•...•.....•.•••. 
Selected bibliography .•••..............••..•.............•.....•...•...• 

CHAPTER II 

General geology ....................•...............••...••••.......•••...•. 
General statement ..•••......•....••.........•........•...•...•.......• 
Table of formations .••...•.....••..•.....•.............••..•........... 
Volcanic rocks ...........•...•..•.............•.••........•....•...•... 
Sedimentary rocks ...........•...•...•.....•.....•.....•...•.........•. 

Quartzite and granulitic rocks .•.....•..................•............ 
Greywacke and argillite ...•...•...•. ..•.•.....•.....•......••..•...• 
Nodular schistl!I ......................•.....•.••....•.••••••••••.... 
Chemical composition of the sedimentary rocks .........••.•.........• 

Intru11ive rocks .......•.•••••.••..••...••...••......................•.• 
Diorite ........................................................... . 
Porphyritic rhyolite ..•••..•.••••••.....•.••.•.....•.•••......•••.•. 
Muscovite granite ..••••••.••............•.••..........••....•...•.. 
Gabbro ...••.•.......•.•••.•••••.••.••.•••....•..•..••.••.••....•• 

Pleistocene ....••.........••.•.••..•..•••••...•......•••••.•••.•....... 

CHAPTER III 

Structural geology ...•.......•••.....•..•••..........•.......•...•.....•... 
General statement ...................•.•...•...........................• 
Bedding .............•...••....••..........•.•.••..•.........•.•...... 
Cleavage ..•.••••..••..••.••.........•.••.•••.............•.....•.•••.• 
Lineation .••..••....•...••...........•..............••.•.............• 
Folds ...•....••••...•....•..•...•...•••.••..•••........•..••.......... 
Faults ..............••............•......•...............•............ 

Discovery fault ••••..•..•.............••.•............•............ 
Viking fault ......•....•.•.....•...•..................•......•..... 
Age of the faults .••......•...•.•..•..•......................•.••.... 

Joints ..................••......•.... ·•·•·.·····.•·•··•·••············ 
Regional relationships .•...•..........•.•..................••.....•..... 

CHAPTER IV 

Economic geology ..•...•...•.••........•••..•••......•.•................... 
General statement ..............••..•.•....•....••........••........... 
Characteristics of gold occurrences .•..•..•..•....•...•••...••............ 
Quartz veins and stringers ........•.•....•..................•........... 
nescription of properties ..•...•..........•....••........................ 

D1Scovery Yellowknife Mines Limited .••...•..•...•....••.•.......•.. 
History .............................. •.·.···.···············•· 
Development .••••...•.•...•....•..............•............... 

~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Ore zones .................................................... . 

Viking Yellowknife Gold Mines Limited ............................. . 
History ..........•..•••....•••....•...............•........... 
Development .•..•••••••.•.•........•.••..........••••• ........ 
Geology .•...••.•...........•.•................•.....•........ 
Structure ..•........•.•...............•.................. ..... 
Ore zones ..•..•.•...•.........•.............••................ 

52492-li 

1 
1 
1 
2 
2 
2 
4 

6 
6' 
6 
7 
9 
9 

11 
14 
15 
20 
20 
21 
22 
22 
23 

25 
25 
25 
27 
29 
30 
31 
32 
36 
36 
36 
38 

39 
39 
39 
40 
43 
43 
44 
45 
45 
47 
48 
53 
53 
53 
56 
56 
5& 



iv 

CONTENTS-Continued 

Economic geology-Con. 
Description of properties-Con. 

LaSalle Yellowknife Gold Mines Limited ............................. . 
Greenlee Mines Limited ...............................•...•...•.... 
Typhoon Yellowknife Mines Limited .............. •.. ••...... • .....•• 
Beauregard Yellowknife Mines Limited ...•..............•.•...•...... 
Centrix Yellowknife Mines Limited .•...........••...•.....•......... 
Northland Mines (1940) Limited .. .•......................•.•.•..•... 
Circle Yellowknife Mines Limited ....•........... . ...•............. . . 
Oro Yellowknife Gold Mines Limited ................................ . 
Wolfpack Yellowknife Mines Limited .••....... ......... .• ••... ....... 
Goldpac Yellowknife Mines Limited ... ..•......•..•.................. 

Table I. Chemical analyses of volcanic rocks ••.......... .... •..........•.... 
II. Chemical analyses of sedimentary rocks ....••.•...•......••......•.. 

Index ...•. ••.•. •••••.•.••••••..••.••••..•••••••........••............... .• 

IDustrations 

PAGE 

60 
62 
64 
64 
65 
66 
66 
67 
68 
68 

9 
16 

73 

Map 1017A. Giauque Lake, N.W.T ..•.•.•.....•••.... •..•.... ........... In pocket 

Plate I. Discovery Yellowknife mine camp ........... . .•...•....... Frontispiece 
II. A. Illustratil!g effects o~ frost-throsting...... .. . . . . . . . . . . . . . . . . . . . . . . 69 

B. A crater-like depression due to frost-thrustmg.................... 69 
A. Interbedded quartzite and granulite......... .. ... ......... ...... 70 
B. Bodies of granulite in quartzite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 

III. 

A. Interbedded greywacke and argillite.. . • . . . . . . . . . . . . . . . . . • . . . . • . . 71 
B. Vertical section of nodular schist.. .. .... .......... .... . . ........ 71 

IV. 

V. A. Joints in sedimentary rocks... ... . . . . . . . . . . . • . . . • . . . • . . . . • . . . • • 72 
B. Viking mine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . . . . 72 

Figure 1. Diagram illustrating relation of oxides to silica in sedimentary rocks 
of Giauque Lake area ...•....•..........•......•....•...•.•.•. 

2. Di~!fe c~~.~~~. ~~~~~~~ ~~~~~~~ ~~ .s~~6:'1.~?'. ~~~. ~~ .~~~~~~~ 
3. Sketch illustrating channelling in an a.rgillaceous bed .......•...•..... 
4. Sketches illustrating relations of cleavage to bedding .•..•..•......... 
5. Sketch-map illustrating structural relations along Discovery fault .....• 
6. Sketch illustrating gradation of quartzite-granulite band into greywacke 

and a.rgillite ..•...........................•.........••••....• 
7. Diagram illustrating joint systems, Giauque Lake area ••••..•• •. ...... 
8. Diagram illustrating vein pattern, Giauque Lake area ••••..•••.•••...• 
9. Plan of underground workings, Discovery mine .•••..•...•..... ...... 

10. Plan of North vein, Discovery mine .•...........•....••...........• 
11. Plan of West zone area, Discovery mine .•....••.. .•...• ..•...•..•.. 
12. Geological plan of surface workings on Main zone, Viking mine •......• 
13. Geological plan, 150-foot level, Main zone, Viking mine •.•••••..•..... 
14. Geological plan, East zone, Viking mine ..•..••...••••............•• 
15. Geological plan of main area of surface workings, Greenlee mine .••.... 

18 

19 
26 
28 
33 

35 
37 
41 
46 
49 
51 
54 
55 
59 
63 



v 

PREFACE 

Giiauque Lake map~area occupies ·about 50 square miles of the 
Canadian Shield some 50 miles northeasit of YeHowkniife. It has been 
actively prospected f.or gold in recent years, 1a.nd to the end of 1951 the 
onie ptoduetive property has, in its 2 years of operation, produeed gold to 
the value of roughly $1,250,000. The area is underlain mainly by Archrean 
sedimentary formations, but includes some associated volcanic and younger 
intrusive rooks. Over relatively large areas the sedimentary strata !have 
been metamorphosed to nodular sclfrsts, and the formations as a whole 
have been steeply and intricately folded 1and subjected to considerable 
diSllocation. 

The present report deals at some length wi·th the lithology 1and c·om­
plicated structural features of the rocks of this area, and with their relation 
to its mineral deposits. The several properties 1and prospec:ts are described, 
and these and 'Otiher geological features have been illustrated by a series 
of figures and by a few photographs. The report itself is accompanied by 
a detailied coloured geological map of the ·area on a scale of 1 inch Ito 2,000 
feet. 

GEORGE HANSON, 
Chief Geologist, Geological Survey of Canada 

0'I'l'AWA, December 5, 1951 





Giauque Lake Map-Area, Northwest Territories 

CHAPTER I 

INTRODUCTION 

GENERAL STATEMENT 

Giauque Lake map-area lies some 50 miles north 15 degrees east of 
Yellowknife and oocupies an area of about 50 square miles between 
latitudes 63°03' •and 63°15' and Iongitudes 113°46' and 114°09'. The 
geological map of the area (in pocket) is in one sheet: i16 northeastem 
half covers an area about 7 miles long and 4·5 miles wide situated almost 
entirely in the southwestern corner of Carp Lakes map-area (11) 1, whereas 
its southwestern half oovers an ar'ea about 8 miles long ·and 2·5 miles wide 
that lies almost entirely in 1Jhe southeastern corner of Wecho River map­
area (19). The Discoviery shaft, looated at about .the centre of the 
northeast half of the area, is ·&t a flight distance of 52 miles from Yellow­
knif e; and the Viking shaft, which is in the southern half of the area, 
is 44 miles from the same town. 

Although gold had been found at several places in Carp Lakes and 
Wecho River map-areas before 1944, the Giauque Lake area was ndt 
known as a potential gold-bearing area before the autumn of that year, 
when gold was first reported from it, and since then bas passed through 
a boom period, wihich ended in early 1948, to a period of produOO.on, which 
oommenood in January 1950. During the boom years, from late 1944 to 
early 1948, much work, including prospecting, mapping, trenching, and 
driHing, was done in the area by several mining companies, and one 
propel'ty, that of Discovery Yellowknife Mines Limited, emerged as an 
interesting prospect and was finally brought into production in January 
1950. The area was mapped in considerable detail by the writer during 
the summers of 1948, 1949, and 1950, with the hope that the information 
obtained might prove useful in correlating the various gold discoveries, in 
assisting development operations, and in the search for new occurrences. 
The mapping was done on air photographs enlarged to the scale of 1 inch to 
750 fee&. 

MEANS OF ACCESS 

The Giauque Lake area is best reached by plme from Yellowknife. 
There are, however, two possible canoe routes from Yellowknife, but both 
require at least a dozen portiages. Both routes follow Yellowkndfe River 
from Yellowknife Bay as far as Quyta Lake, from where one route proceeds 
via Angle, Short Point, Neck, Duncan, Wagenitz, ·and Thistlethwaite 
Lakes to reach the northern part of the area on Giauque Lake, and the 
other continues through Sito, Clan, and J ohnstion Lakes to the southern 
part of the area. A winter road, suitable for tractor or truck, gives access 

1 Numbers In parenth- are thoee of references listed in Biblioeraphy &t end of this chapter. 
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to the area during the winJl:.er montlbs, and is used to carry most of the 
heavy f.reight ilJo iflhe area. It follows Ye1Jowknife River to Clan Lake, 
and them~e passes via Johnston, Goodwin, ·and Morris Lakes to Giauque 
Lake and represents a trip of about 67 miles from Yellowknife to tlie 
Discovery shaft. 

The area itself cannot be traversed by canoe, for though La.Ires are 
numerous, they are small, unconnected, and far apart. The largest, Giauque 
Lake, provides access to the northea.stern part. Mucli of the area is 
traversed at 400-foot intervals by cut lines, which were probably made 
use of by the mining compaDiies for ma:pping purposes, •and whiich greatly 
f aciiitated the work of the writer's parties. 

ACKNOWLEDGMENTS 

Much assistance was given by officials of the variious mind.ng comp81!1ies, 
and acknowledgment is extended to all of them, and especially to Norman 
W. Bytne, consulting engineer for several of the companies, who supplied 
plans of the various properties; to Tom Amderson, maniager of Discovery 
Yellowknife Mines Limited, for ciourtesy and information on the Discovery 
mine; and to M. Piloski, geologist for the same .company in 1948 and in 
1950. The writer was ably assisted in the field by C. K. Bell, G. Rancourt, 
amd K. F. Pallett in 1948; by T. 0. H. Patri'ck, D. A. Lowrie, 0. J. Keskinen, 
and D. E. MacDougaH in 1949; and by S. J. Melih€rcsik, R. V. Oja, and 
W. H. ThOmJ>SOIIl in 1950. 

PREVIOUS GEOLOGICAL WORK 

StockweU (16) in 1932 conducted ·a reconnaissa.n.oo survey from 
Great Slave Lake via Yellowknife River to Coppermine River, North­
west Territorie.s, during the oourse of which he passed within a few miles 
of the southwestem tip of the Giauque Lake area. In 1936, JoJliffe (5) 
compiled the results of early geological mapping in the vicinity of Yellow­
knife River, and, by interpolation, included ala of Giauque Lake area within 
a belt of sedimentary formations. In 1948, Miller (11) mapped the 
soutlbem hialf of Carp Lakes area on ·a scale of 1 inch to 4 miles, including 
the northeastem part of the Giauque Lake -area. The east half of the 
Wecho River area, mapped by Yardley (19) in 1948 for publication on 
1 inich to 4 miles, iI11Cludes the southwestern part of the Giauque Lake 
area, which is held to be undierJain entiii·ely by sedimentary rocks. Short 
references to the geology of the area are made by N. W. Byrne in two 
papers (2, 3) 'On DisCIOvery YeHowknifo Mines Limited. In October 
1950, Quinn (15) presented a more eomplete account of the geology of the 
area. In his report the rock types are described in some detail, a general 
idea 'Of the structure is presented, and a detailed ·account of the mineralogy 
of the gold occurrences is given. Preliminary maps and a report (17, 18) 
by the writer have been issued in advance of this memoir. 

PHYSICAL FEATURES 

Giauque Lake map-area displays most of the physiographic features 
characteristic of the Can:adiian Shield. Viewed from the air, the iarea 
appears almost flat and featureless, but seen in detail it is rugged. Relief 
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is nowhere pronounced, but in several places, sueh as west of Narrow 
Lake, north of Pirloski Lake, and north of the Viking camp, it reaches an 
elevation of about 150 feet above nearby lakes. Near the Discovery 
shia.ft and on the west shore of Giauque Lake, the relief is 'at least 170 feet, 
a maximum for the map-area. Areas of voloonic rocks a.nd quartzite and 
granulites normally stand well above adjacent areas of other formations 
and constitute some of the highest points of the map-area. Commonly, 
too, strata at the nose of a me.jar fold or drag-fold stand above a.djaoont 
beds, due to 'a thickening of the siliceous greywaicke and! its reliatively 
great resistance to erosion. North of the Viking camp, some of the rocks 
have been intensely induraited along the contacts of large gab bro dykes; 
such rocks &re relatively resistant to erosion 'and underlie 'a few hills. 

The average elevation of Giauque Lake map-area is ia.bout 900 feet 
above sea-level, or a:bout 400 feet 'above the level of Great Slave Lake, 
which has a mean elevati10n of 495 feet. Giia.uque Lake is probably tJhe 
lowest part of the map-area, its elevation as determined with an aneroid 
barometer being roughly 825 feet. Morris Lake is about 850 feet above 
sea-level; Shona Lake, about 870 feet; and Piloski Lake, probably the 
highest in the a.rea, about 900 feet. 

The topography of the map-area -is controlled ma.inly by itJhe structure 
of the underlying rocks. Rock ridges genera.lily trend parallel with the 
trend of the bedrock form1ations, which is about northeasberly. In many 
places where the formations have been folded the ridges swing with the 
formations around the noses of the folds. Glaciation has modified the 
topography resulting from the bedrock structure, but its ma.in effects have 
been to accentuate it by deepening the valleys between rock ridges and 
by smoothing and! rounding the tops and flanks of these ridges. Some 
valleys transect the rock ridges and are ciontinuous for long distances; 
they commonly occupy fault zones. In places, some of tJhe material left 
by tlhe glacier has obscured the bedrock structure and effected some 
modification of the topography, as for exiample south of the Discovery 
shaft and east of Narrow Lake, where a large esker traverses the area 
in a southwesterly directtion and oocupies much of that pa.rt of it. 

Drainage in general is poorly established, water flowing from lake 
to lake by seepage through swampy ground or in narrow, shallow, and 
irregular streams that are dcy most of the season. Swampy ground is 
common in areas of esker or till, which form drainage barriers. Eventually 
all drainage reaches Yellowknife River, some of it via Giauque and Thistle­
thwaite Lakes, hut much of it directly via minor creeks and SlJllall lakes. 

North ,and northwest of Giauque Lake, a.bout 30 per ,cent ·of the 
surface of the area is rock outcrop, 'and in the vicinity of tJhe property 
of Disoovery Y ell'owknif e Mines Limited as much as 55 per oont. In the 
area southwest of Gia.uque Lake, however, 'and in the vicinity of Lucky 
Lake, a.s little &a 15 per cent of the bedrock may be exposed. Southwest 
of the Morris Lake f.ault and at some places around Piloski Lake, bedrock 
exposures oooupy between 25 and 45 per cent of the surf ace. 

Gia.uque Lake area is, on it.he whole, thickly tliimberedl, &nd much 
of the rock outcrop is covered with a heavy growth of lichens. Near 
Shona Lake, however, part of the .area was burned over ·a. few years a.go 
and some of the best rock exposures are found there. The timber, in 
general, is small, but a few 'l'arge i:4'ees, mainly jack pine and rare spruce, 
can be seen in the ¥alleys and on the sand or gravel' ridges, especially on 
the less exposed southeaisterly slopes. A good stand of }ack pine, some of 
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it 22 inches in diameter at rthe base, occupies the saind plain southwest 
of the Viking Sl:raft. As a result of mining operations, the large trees, 
particularly in the north part of the area, are becoming increasingly scarce. 

Frost-thrusting (20) is a common and striking physiographic feature 
of the area, and is especially effective in the rocks of this area, probably 
because they are strongly jointed. The thrusted blocks can be of almost 
any size (See Plate II A) up to more than 1,000 feet long by 100 feet wiae, 
and commonly are more abundant ·and the process, in consequence, more 
spectacular near t'he low-ground areas, particularly where drainage is 
poor. In the low ,areas themselves, thrusted blocks can be encountered, 
but frost-thrusting commonly occurs where the 'Overburden is only a 
matter of ·a f'ew :imches thick. As most of the map-area. is underlain by 
sedimentary formations, no adequate comparison oean be d'rawn between the 
e:ffiects of frost-thrusting ~ sedimentary rocks and 'On those of Wlca.nic 
origin, but the dtifferent types of sedimentary rooks were observed to 
react differently. Areas of finely bedded sedimentary rocks, such as inlf:;er­
bedded argillite, argillacoous greywacke, and siliceous greywacke, &how 
tJhe effects of frost a.cti'On. by breaking along the bedding planes and forming 
slab-like blocks tJhat have been pushed regularly ito irregularly upward 
and that in many places have, for lack of support, tilted at various angles 
over the •adjacent ground. The more massive beds or areas of greywacke 
~monly break along the joint planes, which may either pa.rallel the 
bedding or trend at right angles to it; in their case, the final result is a 
cihaotic assemb1'age of blocks of different sizes. In some places, however, 
the arrangement of those irregular blocks gives rise to cl"ater-like depressions 
(See Plate II B), apparently formed in areas of very low relief from a 
force raising the blocks up and sideways uniformly &11 around. The 
bottom limit of the thrusted blocks commoll'ly is an almost flat-lying 
joint plane. Many of the 'Openings or irregu~ar crevices left by the 
thrusted blocks are the best naturial welle of the area, commonly con­
taining cool, clear water. 

Many of the thrusted blocks carry surface erratics and gravel, which 
appear to represent ghi.cial drift left during tJhe last advance of tJhe ice 
while the blocks were still in place. AB the upper surface of the thrusted 
blocks is the only glaciated S'Urface, the frost-thrusting movement.9 must 
post-date the last retreat of the ice in this region. 

SELECTED BIBLIOGRAPHY 
1. Brown, I. C.: Reliance, Northwest Territories; Geol. Surv., Canada, Paper 

50-15, 1950. 
2. Byrne, N. W.: Discovery nears production; Western Miner, Oct. 1948. 
3. --The Discovery Yellowknife Gold Mine; The Precambrian, Feb. 1950. 
4. Henderson, J. F., and Brown, I. C.: Structure of the Yellowknife Greenstone 

Belt, Northwest Territories; Trans. Cl.M., vol. 53, pp. 427-M (1950). 
5. Jolliffe, A. W.: Yellowknife River Area, Northwest Territories; Geol. Surv., 

Canada, Paper 36-5, 1936. 
6. --Yellowknife Bay, Northwest Territories; Geol. Surv., Canada, Map 709A, 

1942. 
7. --Prosperous Lake, Northwest Territories; Geol. Surv., Canada, Map 868A, 

1946. 
8. Lepp, H., aind Byrne, N. W.: Sha.ft sinking at Viking YeMowknife; Cl.M.M. 

Bull., No. 438, pp. 580-582 (1948). 
9. Lord, C. S.: Mineral Industry of District of Mackenzie, Northwest Territories; 

Geol. Surv., Canada, Mem. 261, 1951. 



5 

10. Map 820A, Geological Map of the Dominion of Canada; Geol. Surv., Canada, 1945. 
11. Moore, J.C. G., Miller, M. L., and Barnes, F. Q.: Carp Lakes, Northwest Terri­

tories; Geol. Surv., Canada, Paper 51-8, 1951. 
12. Pettijohn, F. J.: Arehean Metaconeretions of Thunder ~. Ont.; Geol. Soc. 

Amer., Bull., vol. 51, pp. 1841-1850 (1940). 
13. --Archean Sedimentation; Geol. Soc. Amer., Bull., vol. 54, pp. 925-972 

(1943). 
14. -Sedimentary Rocks, 1949. 
15. Quinn, H. A.: Geology and Gold Deposits, Giauque Lake, Yellowknife; Can. 

Min. Jour., Oct. 1950. 
16. Stoc.kw~ll,. C. H.: Great Slave Lake-Cop_permine River Area, Northwest Ter­

ntor1es; Geol. Surv., Canada, Sum. Rept. 1932, pt. C, p. 43 (1933). 
17. Tremblay, L. P.: Northeast Part of Giauque Lake Map-area, Northwest Ter­

ritories; Geol. Surv., Canada, Paper 50..18, 1950. 
18. -Southwest Part of Giauque Lake Map-area, Northwest Territories; Geol. 

Surv., Canada, Paper 51-18, 1951. 
19. Yardley, D. H.: Wecho River (East Half), Northwest Territories; Geol, Burv., 

Canada, Paper 49-14, 1949. 
20. --Frost-thrusting in. the Northwest Territories; Jour. Geol., vol. 59, pp. 65-69 

(1951). 
21. Wilson~ J. T.: Some Aspects of Geophysics in Canada, with special reference to 

i::structura:l Research in the Canadian Shield; Trans. Amer. Geopbya. 
Union, vol. 29, No. 5, p. 712 (Oct. 1948). 



6 

CHAPTER II 

GENERAL GEOLOGY 

GENERAL STATEMENT 

All the consolidated rocks of the Gi·auque Lake area •a.re of Precam­
brian age. They consist almost entirely of sedimentary formations that 
are finely to coarsely interbedded and vary in composition from an argillite 
and argiL~aceous greywo00ke ito siliceous greywacke and small •amounts of 
qua:rtzite and! granulites. Interbanded witih these sedimentary rocks a.re 
a few small lenses of basic tJo intermediate voleanic rockB, which in places 
show pillowed and fragmenitJal structures. All these rocks have been eub­
jected to several periods of deformation and D'OW are intensely folded 
and faulted. Thiey are considered to be part of the Y el:liowknife group 
and, following tJhe usage established by Jolliffe (6, 7) for similar types 
of rocks in the Y ellowkn:ife and Prosperous Lake ·areas, and 11ater by 
Lord (9), Henderson ( 4), and others, they probably represent the upper 
part of the Yellowknife group and, consequently, Archrea.n time. In 
pa.rt, tJhe sedimentary formations have been intensely metamorphosed, and 
a widoe zone of nodular quairtz-feld'spar-mica schist has been mapped in 
the northeastern part of the map-area. Intrusive into the sed~mentbary 
rocks are sma1l amounts of diorite, porphyritfo rhyolite, ood gabbro, 
which OO'Cur either as sills or irregular masses, probably intru'ded before 
or during deformation, and 1as late dykes cutting all the rocks and struc­
tures. The gabbro dykes and possibly .the muscovite gr.a.nite are the only 
rocks of the ·area of Prorerozoic age. 

TABLE OF FORMATIONS 

Age 

Cenozoic 

Proterozoic 

Proterozoic or (?) Archrean 

Archrean or (?) Proterozoic 

Lithology 

Morainal material; sand, gravel, clay 

Great unconformity 

I Gabbro; quartz gabbro; diabasic in part 

Intrusive contact 

Muscovite granite; quartz veins and stringers 

Porphyritic rhyolite (intrusive) 
Diorite; minor amphibolite dykes 



Age 

Arcluean 

7 

Lithology 

Intrusive contact 

Yellowknife group 

Nodular quartz-feldspar-mica schists and hornfels 

Siliceous greywacke, argillite, and argillaceous greywacke 
(intimately mixed) 

Argillite; slate; argillaceous greywacke; minor siliceous 
greywacke and graphite schist 

Siliceous greywacke; minor argillite, slate, and argillaceous 
greywacke 

Quartzite; granulitic rocks; minor greywacke and argillite 

Hornblende-feldspar gneisses; amphibolite; volcanic brec­
cia; agglomerate; dacite; minor basalt and andesite 

VOLCANIC ROOKS 
Volcanic rocks of the Giauque Lake area are all basic to intermediate 

in composition and occur in very small amounts intercalated with the sedi­
mentary rocks. They are considered as part, probably the upper part, of 
the Yellowknife group, which, as established elsewhere in the Northwest 
Territories, consists predominantly of sedimentary rocks. 

Seven bodies of volcanic rooks have ·been recognized in the Giauque 
Lake area. One of them, of small extent and Z-shaped, outcrops near the 
central part of the northeastern ·boundary of the map-area. It was pro'b­
~bly originally a lenticular body, approximately 2,000 feet long •and 300 
feet wide, that has since been drag-folded into its present position. Five 
other bodies outcrop within a relatively small area that extends south­
westerly from the Discovery shaft to the northeast end of Narrow Lake, 
and couJd be considered ·as parts of a single stratigraphic zone as they lie 
near each other and the same anticlinal axis. All five are lenticular bodies. 
Two of them, representing most of the volcanic rocks of the ·area, as they 
are each about 4,000 feet long and 500 to 700 feet wide, ihave been joined 
tentatively on the map, on the view that they are proba:bly parts of one 
body. The other three bodies of this group of five ·are small masses, in 
general less than 100 feet wide and a few thousand feet long. The seventh 
and southernmost body of volcanic rocks of the map-area is a lenticular 
mass about 2,500 feet long and 80 to 250 feet wide, that outcrops in a north­
easterJy direction at a distance of some 800 feet northwest of the Viking 
eamp. Results from drilling indicate that all these bodies of volcanic rocks 
proba·bly narrow with depth. 

The volcanic rocks of Giauque Lake area are fine to coarse grained, 
and weather reddish brown to 'brownish green and dark green. Fresh sur­
faces are dark green to greenish black. Pillows are rare, and as they are 
generally deformed they are difficult to recognize or make use of in struc­
tural determinations. Some, however, were definitely recognized in the two 
large bodies of volcanic rocks that extend from the Discovery shaft to the 
LiaSalJe camp and in the lenticular mass northwest of the Viking eamp; 
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in ;both areas, some of the pillows were sufficiently well preserv~ to indicate 
an easterly top. A fragmental structure is common in both of the main 
bodies of volcanic rocks that extend from the northeastern end of Narrow 
Lake to the piscovery shaft, but nowhere affords a suggestion of frag­
mental flow tops. This fragments.I structure is characterized by angular 
to elongated fragm·ents of a light-coloured rock in a matrix of dark­
ooloured material. In places, the volcanic rocks have a patchy appearance, 
which is believed to represent a deformed fragmental structure. The most 
common and striking features of all the volcanic rocks of the area are their 
gneissic structure and coarse banding, which impart a streaky to layered 
appearance to the rocks and are in part probably relicts of pillow or frag­
mental structures, though some may be due to recrystallization. 

Originally the volcanic rocks probably consisted of pillowed lava, vol­
canic breccia, and massive basalt to ·andesite, but they have all been trans­
formed to plagioclase-hornblende gneisses and amphibolite, with garnet 
metacrysts developed abundantly in some parts of the rock, particularly 
in the vicinity of the Discovery shaft. 

Under the miciroscope, these volcanic rocks show great variation in 
texture and composition. In massive types, the constituent minerals are 
more or less uniformly distributed, and consist mainly of hornblende and 
plagioclase, with minor amounts of quartz and opaque minerals such as 
pyrite ·and pyrrhotite. Hornblende is commonly the most abundant mineral 
and occurs generally as fresh,, bluish green, similarly oriented rods. In 
places, it may be present in sufficient quantities to constitute an amphibo­
lite. Untwinned plagioclase, varying from albite to andesine (An88+), is 
next to hornblende in abundance and occurs in large, anhedral crystals 
interstitial rto hornblende. Both minerals may be slightly altered. In ban­
ded types, certain minerals are concentrated into definite bands, which 
alternate at more or less regular intervals. Some of the bands are rich in 
dark green hornblende; others contain abundant brown biotite; some carry 
much tourmaline and opaque minerals, with only a little mica; and there 
are all the possible variations between these several types. All the bands 
contain untwinned plagioclase and some quartz, which are generally inter­
stitial to the other minerals or comprise much of the groundmass for the 
others; in rare eases they may constitute individual bands virtually free 
of other minerals. 

A diamond drill eore sample, considered to be repres·entative of the 
volcanie rocks of the area, was taken for chemical analysis, and the results 
of the analysis ·are given in Table I, analysis No. 1. In the hand specimen 
the sample is a hornblende-feldspar gneiss, with a banded or gneissic struc­
ture defined by a segregation of the mafic minerals into bands or unequal 
streaks that rest in a base composed mainly of felsic minerals. For com­
parison, other analyses are included. Analysis No. 2 was presented by 
Daly for an average quartz diabase. The similarities between it and No. 1 
analysis suggest that the original volcanic rocks of the area were probably 
mainly of basaltic composition. The alkali content, however, is somewhat 
lower in the volcanic rocks of Giauque Lake map-area than in the quartz 
dia'base. Analyses Nos. 3 and 4 are of the Keewatin pillowed basalts and 
of the Kisseynew gneisses respeotively, and they are added here as they are 
from somewhat similar types of rocks iin other parts of the Canadian Shield. 
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TABLE I 

Chemical Analyses of Volcanic Rocks 

SiOs ................................................. . 
AlsOa .••••••••••••••••...•...•.••.•.••••.••••.•.••.•• · 
FesOa ...... ••..............................•.......•.. 
FeO ................................................. . 
CaO ..... ................. ... ........................ . 
MgO ..• •••••.••••..••..•••••.••••..•..••.•..•••• ••••. 
K.O ................................................. . 
Na.o ................................................ . 
HsO+ ............................................... . 

51·29 
13·76 
8·80 
8·40 
9·00 
4·38 
0·18 
1·55 
1·34 

2 

52·34 
13·70 
5·05 
8·78 
8·03 
4·72 
1·17 
2·60 

1·56 

3 

49.43 
16·68 
3.24 

10·23 
8·49 
4.54 
0·72 
2·56 

2·23 

4 

50·62 
15·44 
0·74 
8·67 

10·92 
7·15 
0·73 
1·42 
1·51 

HaO-. ....•........•...........................•....• 0·14 0·13 
TiOs...... .......................................... . 0·68 1·82 . •• . . . . . . . 0·55 c.......... ................................................. .......... .............. 0·44 
COt....... ........................ ................... . . . . . . . . . . . . . . . . . . . . 1·24 1·32 
P101....... .. .................... ................ ..... .......... .......... .......... 0·48 

Total......... ............................ 99 ·52 99-77 99·36 100·12 

1. Ba.sic volcanic rock, Giauque Lake area. Analyst, R. J. C. Fabry. 
2. Quartz diabase; from Igneous Rocks and the Depth of the Earth, by R. A. Daly, p. 18 

(1933). (Average of twelve analyses.) 
3. Average of seven analyses of Keewat.in pillowed be.salts. Univ. Toronto Studies, Geol. 

Ser., vol. 46, p. 134 (1941), by J. Satterly. 
4. Average of three analyses of the Kisseynew gneisses. Analyst, R. J.C. Fabry, Geol. 

Surv., Canada, Bull. 20, p. 39. 

SEDIMENTARY ROCKS 

Sedimentary rocks underlie more than 95 per cent of the Giauque Lake 
area. They are mainly siliceous greywacke, argillaceous grewacke, and 
argillite, with all possible gradations between each of these types. Small 
amounts of quartzite and granulitfo rocks are also found. All are finely 
to coarsely interbedded, mainly fine-grained rocks, and vary in colour 
from light brown to black and from white to green. They are generally 
massive to slightly schistose and are rarely sheared. Some of the grey­
wacke beds show grain gradation, from coarse at the base of a bed to fine 
at the top, current ripple-marks, and channelling; others exhibit occasional 
crossbedding. These sedimentary rocks are now standing vertically or 
nearly so, and are generally intensely folded or drag-folded and faulted. 
Under the microscope, apart from the granulitic rocks, they all are com­
posed of the same minerals but in various proportions, ·and the matrix in 
all types is a mass of interlocking feldspar and quartz grains. 

QUARTZITE AND GRANULITIC ROCKS 

The group of rocks ref erred to on the accompanying map as consisting 
mainly of quartzite and granulite represents a finely interbedded mixture 
of met.amorphosed, siliceous and calcareous sedimentary strata with some 
intercalated argillaceous beds. The term granulite represents the metamor­
phic equivalent of the calcareous rocks, whereas the siliceous strata are 
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named quartzite. The argillaceous rocks are argHlite and greywa.cke. This 
assemblage of rocks outcrops near the main bodies of volcanic rocks on the 
Discovery and LaSalle properties and along the western and northwestern 
shore of Giauque Lake, where they occupy a belt that varies in width from 
100 to 1,400 feet and that extends northeasterly from the middle of Narrow 
Lake to a point about 3,000 feet southeast of Eclipse Lake. In the field, 
all the rocks of th~ belt are seen to be finely and intimately interbedded, 
but the quartzite and granulite are definitely the dominant and diagnostic 
rock types and they pass upward or northwesterly as well as a.long strike 
into greyw·acke and argillite. Another small belt of a somewhat similar 
assemblage of rocks was observed about 1,000 :feet southwest of the south­
western end of Morris Lake, but ultimately was mapped with the siliceous 
greywacke, as greywacke beds are numerous and the granulitic rocks not 
as abundant and as typical ·as the granulite of the main belt. This small 
belt is indicated separately on the accompanying map. 

Quartzite occurs ma.inly in well-defined beds (See Plate III A), but 
near the northeast end of the first main lens of volcanic rocks northeast of 
Narrow Lake it :forms either a thick, structureless mass that contains many 
patches of granulite or occurs as irregular patches in granulite. All the 
quartzitic strata are in sharp contact with adjoining rocks, and although 
beds are not more than 18 inches thick, they are remarkably continuous 
along strike. The quartzite is a fine-grained to dense rock, much resembling 
rhyolite ~n places, ae it normally exhibits a glassy white to grey, polished, 
weathered surface. Freshly broken surfaces are U.ght to dark grey, with 
dull lustre, ·and commonly have a fine to dense, sandy appearance. In 
places, the quartzite carries ·abundant small nodules of andalusite, and 
weathered surfac•es are rough, the nodules standing in relief. Thin sections 
reveal a fresh-looking rock, with obvious relicts of elastic structure, and 
composed of a :few large fragments of quartz and feldspar in a. very fine­
grained groundmass of interlocking quartz, feldspars (andesine and albite), 
and oriented mica flakes. Either muscovite or biotite may occur, and 
together they comprise about 25 per cent of the rocks, biotite averaging 
10 per cent. 

Granulite is next to quartzite in abundance, and is regarded as the 
metamorphic equivalent of impure calcareous rocks. Quinn (15, p. 3) and 
Lord (9, p. 127) have suggested that some of the hornblende-bearing bands 
of these rocks could be recrystallized. basic tuft's, the close proximity of 
basic volcanic rocks being the main reason for the suggestion. The writer, 
however, assigns them a sedimentary origin, as they are interbedded with 
true sedimentary r-0cks such as argillite and greywacke and as their field 
relations and mineral composition much resemble those of the diorite-like 
rock occuring as .layers and lenses in the massive greywacke. These layers 
and lenses of dioritic rocks will be shown to be of sedimentary origin. The 
granulitic rocks are found in beds or lenses intimately mixed with the 
other sedimentary rock types; they may also form lenses (See Plate III B) 
and patches in quartzite and greywacke. Two main groups of granulites 
were observed in the field. Those of one group weather dark to rusty 
brown, ·are fine to coarse grained, and generally carry conspicuous garnet 
metacrysts in a dense, slightly schistose matrix. A narrow, white zone of 
apparently bleached material commonly surrounds bodies of this rock on 
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weathered surfaces. Fresh surfaces are dark green to black, depending on 
the predominance of either hornblende or biotite, and the 'beds themselves, 
though greatly variable in thickness ·along strike, are remarkably persistent. 
These granulites also form lenticular bodies of fair size interbedded with 
quartzite, or lenses a few inches long within thick beds of massive grey­
wacke and quartzite. Thin sections have shown that they are eomposed 
of about 65 to 80 per cent green hornblende ·and brown :biotite, 5 per oent 
garnet, and 15 to 30 per eent calcic andesine and quartz, with small amounts 
of epidote ·and accessory minerals. 

The other group of granulites is more variable in texture and is slightly 
different in mineral composition. Three main rock types have been recog­
nized. One type is fine grained, of massive appearance, and dark green to 
black on the weathered surface. This rock is commonly traversed parallel 
with the bedding by irregularly spaced, thin seams of white feldspar, which 
impart a streaky appearance to the rock. A second type is represented by 
a fine- to coarse-grained rock, of dioritic appea11ance and exhibiting a mas­
sive to gneissie texture. Weathered surfaces are light to dark green and 
commonly show a lighter coloured core. A third type is found between the 
two main lenses of volcanic rocks north of Narrow Lake, where it occurs 
in thick ·beds mixed with greywacke and presenting a sandy, coarsely 
streaked to 'handed ·appearance. Garnet can be found in all three varieties 
of this ·group of granulites, but is found mainly in the darker ·beds; it is not 
as conspicuous as in the first group of granulites. Hornblende, andesine, 
and quartz are the principal mineral constituents, but tourmaline was the 
main mineral of some of the dark green bands. Epidote commonly forms 
about 5 per cent of the rock. 

Greywack!e and argillite are interbedded here and there with the 
quartzite and granulite, and become most abundant where the latter rocks 
pass westward into the belt of greyw·acke and argillite. West and north 
of the property of Discovery Yell ow knife Mines Limited, the eastern con­
tact of this belt of quartzite and granulite is more sharply defined, but 
around the northeast end of Narrow Lake it is in part gradational as along 
the northwestern contact of the belt. 

GREYW ACKE AND ARGILLITE 

Siliceous greywacke, ·argilla·ceous greywacke, ·and argillite are the most 
common and the most widespread rocks of the map-area, and siliceous grey­
wacke is the most ·ahundanit. They occur mainly in beds or thin, lenticular 
bodies, and are commonly intimately interbedded. Beds are normally of 
uniform thickness along strike, but where closely folded rthey exhibit in 
places a thickening at the nose of the folds, as can be seen on the accompany­
ing map. The contacts between beds are generally sharp, and in detail very 
sinuous. Individual beds may vary in composition either from bottom to 
top or along strike. In thickness, they vary from a fraction of an inch to 
30 feet, with greywacke usually more thickly bedded than the argillite. In 
the northwestern part of the area, where the rocks are better exposed due to 
a recent burn, it was possible :to differentiate them into two main groups, 
based on colour, coarseness of grain, and abundance iof mica flakes. These 
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two groups, siliceous greywaeke and argillaceous greywacke and argillite, 
were mapped separately wherever it was practicable to do so. Rocks of 
both groups carry scattered grains of tourmaline. 

The siliceous greywacke is a massive rock, with, on weathered sur­
f aces, a pronounced sandy appearance and a faint suggestion of schistose 
structure. Fresh su,rf aces commonly exhibit minute, rounded to subangu­
lar quartz fragments in a fine, dense, black to grey groundmass, but a 
general granular texture is apparent. Weathered surfaces are brownish 
grey to light brown and reddish brown, and generally monotonously uniform 
in texture and appearance, a feature particularly true of the more thickly 
bedded greywacke. In places, however, some of the thickest beds exhibit 
a faint handing, which strikes either parallel with, or at an angle of less 
than 45 degl"OOS to, the bedding planes, and which may represent incipient 
bedding or crossbedding. Sun- or fire-cracked surfaces are common in the 
thick beds of massive greywacke. The coarsest varieties of siliceous grey­
wacke carry rounded to subrounded grains of quartz and f eldsipars, some of 
them reaching t inch in diameter, concentrated at the base of a bed. In 
most beds this coarse-grained greywacke grades upward into finer and more 
argillaceous material, and this feature proved useful in determining tops 
of beds in outcrop areas. Current ripple-marks, channelling (See Figure 3), 
and rare crossbedding were also noted and used for top determinations at 
several places in the finely bedded greywa·cke. Thin sections of the grey­
wacke are elear, and ·exhibit a definite elastic texture. 'f.he rock is com­
posed of scattered, large, angular to oval, uniformly distributed fragments 
of quartz and feldspar (andesine) in a fine-grained, abundant groundmass 
mosaic of biotite, feldspar, and quartz, the feldspar amounting to probably 
as much as four times that of quartz. Calculations from the chemical 
analysis of greywacke of Giauque Lake area (See Table II, No. 3) suggest 
a higher content of feldspar than quartz. Biotite forms, on an average, 
about 30 per cent of the rock, and occurs as flakes of variable size •all ori­
ented in the same way. There are minor amounts of chlorite, sericite, zir­
con, and garnet. 

A diorite-like rock, oecurring in small, irregular lenses and narrow 
layers, was observed in many p1'aces in the siliceous greywacke, but rarely 
in the argillite. Most of the lenses are a few inches to a few feet long and 
occur in groups lying in planes parallel with the bedding planes. All indi­
viduals of a group are strung out along the same horizon with or 
without a thin connecting seam of the same diorite-like rock. The 
layers also rparallel the ·bedding, and although most of them are only a 
couple of inches thick, they can be followed along strike for several hundred 
feet, their contacts with the greywacke being markedly sinuous. Weathered 
surfaces of these layers and lenses are light to yellowish green, have a dio­
ritic appearance, and may show a banded or faintly gneissic structure. 
Commonly they stand in relief above the surrounding or adjacent rock. A 
rude zoning can be seen in many of these bodies of 'd'ioritic' rock, 
characterized by a white, apparently bleached, margin passing into a zone 
rich in dark minerals and thence to a light-coloured core where the mafic 
constituents appear to be in minority. Thin sections of rock from the 
unzoned lenses or layers give the following average mineral composition in 
volume per cent: hornblende, 32 per cent; epidote, 7 per cent; plagioclase 
(An49+), 42 per cent; quartz, 18 per cent; and opaque substances and 
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accessory minerals, 1 per cent. Thin sections of the light-coloured core in 
the zoned lenses and layers indicate that rthe amphibole content has 
remained constant but that the hornblende has been almost entirely 
bleached of colour; that most of the feldspar has been replaced by epidote; 
that the quartz content is ·about the same; and that the little feld­
spar remaining is albite. Because of these unusual mineral associations, 
these lenses and layers were probably once sedimentary nodules or con­
cretions and beds rich in calcareous matter, which have recrystallized under 
the eff ecte of some kind of metamorphism, and may be referred to •as horn­
blende granulite. They are probably related to the granulite described 
previously in this chapter. Quinn (15, p. 3) refers to these layers and lenses 
as being magmatic replacement of sedimentary material, the magma 'being 
related to the diorite bodies described later on. A somewhat similar type 
of concretions has 'been described from Archrean rocks of Thunder Lake, 
Ontario, by Pettijohn (12, 13). 

Nodules of pyrite, commonly less than ! inch in size, and which are 
probably also concretions, are found scattered throughout the massive 
greywacke. On weathered surfaces they form depressions or pits. 

The argiJlite of the map-area is a fine-grained, massive to schistose 
rock, normally greyish black to black on fresh and weathered surfaces, 'but 
the latter may be notably rusty due to oxidation of the abundant pyrite and 
pyrrhotite of some of the beds. Most of the argillite occurs in wide belts, 
with beds ·averaging ! inch in thickness a.nd grading upward from a grey 
sandy base to a prominent black, dense, argillaceous top. This colour dis­
tinction, however, was not found very reliable in the field for top determina­
tion. In many instances some of the argillite 'belts as mapped include a 
few siliceous greywacke beds that are too narrow to be mapped separately. 
The argillite occurs also in dense, pitch-black beds that commonly carry 
abundant pyrite and pyrrhotite. The zones of thinly bedded argillite when 
traced along strike commonly grade into argillaceous greywacke and in 
places to siliceous greywacke. As a result, a wide band of argillite may 
pass along strike into rock that is mainly greywacke, with only a fow nar­
row beds of argillite remaining, and such beds become difficult or impossible 
to map. In some instances the width of the argillite bands, as shown on 
the accompanying map, has been exaggerated. 

Thin sections show that the argillite is a rock composed of the same 
minerals as those that constitute the siliceous greywacke, but in different 
proportions. I..iarge, ragged, uniformiy distributed flakes of brown biotite 
and chlorite rest in a fine-grained matrix of quartz, feldspar, and tiny 
flakes of sericitic and chloritic material. Mica constitutes about 60 per cent 
of the rock, and the flakes are mostly oriented to impart a schistose appear­
ance to the rock. Quartz 1and feldspar share about 30 to 35 per cent of the 
rock, with feldspar probably three times as abundant as quartz. Opaque 
substances are commonly abundant, amounting to almost 10 per cent of 
the rock, and are generally uniformly disseminated. 

Rocks intermed~ate in composition between siliceous greywacke and 
argillite are not uncommon, and were mapped with ·either one or the other 
depending upon which they resembled most. Rocks that could be mapped 
as either were commonly termed argillaceous greywacke and most of it 
after examination was considered as part of the argiUite. The argillaceous 
greywacke is a fine-grajned, dark grey to greyish black rock with a sandy 
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appearance on weathered surfa.ces. In its fine grain and dark col-Our it 
resembles the argiUite, whereas its sandy 11exture is like that of the siliceous 
greywacke. Thin sections reveal that the rock is composed of the same 
minerals as those found in siliceous greywacke and ·argillite, but in differ­
ent proportions, the micas comprising about ·50 per cent of the rock. 

In the area along and at some distance from the southeastem bound­
ary of the map-area nort:heast of the Morris Lake fault, rock exposures Me 
less plentiful than farther west. A thin veneer of drift and a rather thick 
growth of small trees obscure most of the bedrock, and where exposed most 
of the rock surface ·carries an abundant lichen growth. Furthermore, the 
rocks there have been more metamorphosed than to the west, and as minute 
fl.ak>es of biotite have dewloped abundantly throughout and have obscured 
in part the original colour and texture of the rocks, it was found difficult to 
distinguish one rock type from another. They appear also to be more finely 
bedded and more intimately mixed than on the west. Consequently, all 
the different types of rocks in the13e parts of the '8.rea have 'been mapped 
together as a mixture of finely interbedded siliceous greywacke, argillaceous 
greywacke, and -argillite (See Plate IV A). This mixture is 'believed to be 
composed of approximately 60 per cent siliceous greywacke and 40 per eent 
argillaceous greywacke ·and argi:llite. Small bands of similarly mixed rocks 
have been recognized in other parts of the area. 

Intraformational conglomerate, consisting of fragments of argillite in 
a sandy matrix, was s•een ·at several places in the argillaceous rocks. 

NODULAR SCHISTS 

The metamorphic group of rocks occupying most of the area north, 
west, and in part south of Giauque Lake, and referred to on the a·ccompany­
ing map as nodular quartz-feldspar-mica schists aind hornfels, is beliewd 
to be composed of rocks that were originally similar to rthe siliceous grey­
wacke, the argillaceous greywacke, and argHlite described ·above. Weathered 
surfaces of these rocks are grey to brownish ·grey, have a coarsely granular 
appearance, and gene:rally exhibit ·a pronounced nodular structure. The 
southwest contact of this group of rocks with their less metamorphosed 
equivalents was drawn arbitrarily where nodules are first easily observable 
on weathered surfaces. 

Fresh surfaces ·are light to dark grey, of massive, granular appearance, 
and rarely show conspicuous nodules. Bedding has been commonly pre­
served in these nodular schists, and although it is not as well defined as in 
the less metamorphosed sediments, it can easily be recognized, generally 
by a pronounced banding. Bands containing a high percentage of nodules 
alternate with others in which nodules are few or la·cking. .Mso, individual 
beds may show a gradation from a base poor in nodules and apparently 
rather siliceous in composition to a top where the nodules are abundant and 
the rock is argillaceous. On weathered surf aces the nodules, which normailly 
constitute about 35 per cent oi the rock ·surf ace, appear as spherical to oval 
aggregaites of biotite and quartz, but under the microscope they are seen 
to 1be metacrysts of co:rdierite, or more rarely of andalusite or staurolite, 
replete with inclusions of quartz, feldspar, and mica. The nodules reach 
2 inches in diameter and rest in a fine- to medium-grained groundmass of 
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interlocking quartz, feldspar, .and brown biotite. Seen in vertical sections, 
the nodules are elongated and in many instances are standing vertically or 
almost so (See Plate IV B). 

North of the northeast end of Maguire Lake, the passage from normal 
sedimentary rocks Ito 11'.l.odular schist is clearly shown in a series of good out­
crops, and its main features can be studied in some detail. Some variation 
in the first appearance of nodules in the different types of rocks is probably 
the most characteristic feature of this gradation. A few quartz veins and 
stringers traverse this series of outcrops, ood nodules were first noted in a 
narrow zone, commonly less than 1 foot wide, in the rocks adjoining these 
veins. These nodules are generally .less than i inch in diameter near the 
contact of the veins and stringers and decrease gradually in size toward the 
outer limit of the nodular zones. Nodules are not foqnd in any of the 
nearby rocks, which, however, show a strong development of secondary 
biotitie. N eare.r the mai.n zone of nodulM- schists a few small nodules 
commence to appear irn the argi1lite beds only; none can be observed in any 
of the greywacke beds, which are characterized only by slightly larger 
biotite flakes. Still nearer the main nodular schist zone, the nodules 
gradually become much larger and much more abundant in the argillite 
beds and are found also in some numbers in the argillaceous tops of grey­
wacke beds, but not in the greywacke itself. Finally a stage is reached 
where nodules are found in all types of rocks, at first in sma.U quantity in 
the greywacke •beds, at which point it is still possible to differentiate the 
different types of rock, but later in abundance and of normal size in rocks 
of all types, where, in consequence, recrystallization has been so intense 
that it is practically impossible to distinguish one rock type from another. 
At this stage the strata have characteristic features in common, namely, 
those distinctive of the nodular schists. Where quartz veirns occur in the 
nodular schists, the wall-rocks are coarser grained than average, and may 
carry hornblende and epidote in addition to biotite. 

CHEMICAL COMPOSITION OF THE SEDIMENTARY ROCKS 

A few samples typieal of the sedimentary rocks of Giauque Lake 
area were collected for chemical analysis. The samples were obtained 
either from areas of outcrop or from diamond drill cores, and in all instances 
they were obtained from as fresh (unweathered) material as possible. The 
samples were large pieces of rock, each as representative as possible of the 
rock-unit mapped in the field and described in detaiil previously in this 
report. 

The chemical analyses of the sedimentary rocks of Giauque Lake area 
are given in Table II. Analyses Nos. 1, 3, 5, 8, ·and 10 are those of the 
different sedimentary rocks of the area. A striking feature characteristic 
of all is their high alumina (Al20 3 ) content, suggesting a high oontent of 
ahminous silicates such as feldspar in these l"ocks. In all but analysis 
:r-·.o. l (that of argillite) the soda (Na20) content is higher than that of 
potash (K2 0), suggesting that those with a higher soda content may have 
been derived from igneous rocks, as weathering of these ternd to give a soda­
potash ratio higher than unity. The magnesia (MgO) content is also 
higher than that of Ume (CaO) in all analyses but .those of argillite 
(analysis No. 1) and granulite (analysis No. 10). This high lime (CaO) 
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content of the argillite and granulite, even if no carbonates were found in 
these rocks, proba-bly indicates that they were originally lime-rich rocks, 
the lime content now being found in the plagioclase, am phi bole, and/or 
epidote. Analysis No. 1 is that of the typicllll argillite of the area, and much 
resembles the average composition of shales, analysis No. 2. Analysis 
No. 3 is that of greywacke of the area, ·and as compared with the average 
composition of greywacke, represented by analysis No. 4, shows an abnorm­
ally low potash (K20) ·and lime (CaO) content. The soda (Na2 0) content, 
however, is much higher than that of the average greywacke. A sample of 
the nodular schist of the area, in which the nodules were cordierite, is 
represented by analysis No. 5. This anailysis more closely resembles that 
of the greywacke than that of the argillite of the area, suggesting that the 
greater abundance of greywacke than argillite, observed in the sequence of 
strata in the less metamorphosed rocks, still holds in the nodular zone. For 
comparison, analyses Nos. 6 and 7 of 111odular schists from the Beaulieu 
region, Northwest Territories, and from Manitoba are added. Analysis 
No. 8 is of the quartzite of the area and is evidently impure. Analysis 
No. 9, of an orthogneiss, is added. The comparison of the ratio of lime 
(CaO) to magnesia (MgO) of the quartzite of the area with that of the 
orthogneiss suggests .that this quartzite is not an acidic tuff. Analysis 
No. 10 of the granulite shows a relatively high lime content, and, conse­
quently, suggests an impure calcareous rock. Analyses Nos. 11 and 12 are 
from somewhat similar types of rocks in other areas. 

Figure 1 is a type of variation diagram illustrative of the various sedi­
mentary rocks of Giauque Lake area. Silica is plotted as abscissm and 
aill the other oxides as ordinates. The diagram shows primarily that the 
argillite, the greywacke, the nodular schist, and the quartzite are related 
to each other and are parts of a same group of rocks, whereas the granulite 
appears to be a rock different in composition from the others and probably 
representative of a different clan, such as the calcareous rocks. As expected 
with increase in the silica content from argi1lite to quartzite, the Al20 8 
curve shows a constant and gradual decline. The Al20 8 content of the 
granulite, however, falls a long way outside this curve. The MgO and CaO 
curves for the argillite-quartzite group of rocks are smooth, though slightly 
concave downward, and indicate a slight decrease in the content of these 
oxides as the silica (Si02 ) content increases. Again the MgO and CaO 
contents of the granulite do not fit these curves. The high iron content of 
the argillite is probably unusual 1 , and in part due to secondary pyrite and 
pyrrhotite. The iron content of the granulite is again slightly off the curve. 
The alkalis curve shows several low and high points, suggesting great varia­
tions in content from one type of rock to another. The nodular schist is low 
in alkalis, possibly due to metamorphic processes by which much of the 
alkalis was removed and some silica added. If this had not taken place it 
is believed that the curve would be uniform, and would indicate an increase 
in the alkalis content as the silica content increased. The alkalis content 
of the granulite is too low to faU on the curve. 

18" analysis No. 2 of an average shale. See alao the diagram by Pettijohn illustrating the rela­
tion of iron oxides plus magnesia to silica for rocks 1Uch as basalt, shale, ereywacke, quartzite, and 
tp'&llite (14, p. Sl51). 
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Figure 1. Diagram to illusfJl'&te the Telations of the different oxides t.o total silica in 
ithe 00=001 sedimentary rocks of Giia.uque Lake BJrea, Northwest Territories. 

Figure 2 is a diagram by which the chemical ·compositions of the differ­
ent sedimentary rocks of the area ·are compared. All the oxides except 
silfoal are plotted at regular intervals as abscissm and the percentages as 
ordinates. It can be foreseen that related types of rocks will have similar 
kinds of curves, with similar high and low points. For the rocks of this 
area the high points are those for the iron oxides and soda, except that the 

1 On the sea.le of the diagram the silica content of these rocks, which varies from about 57 to 
71 per cent (Su Table ll), cannot be ahown. 
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argillite shows a high lime instead of soda, suggesting that the feldspars 
are in greater quantity in the argillite than in the other rocks or are more 
calcic than those of the greywacke and quartzite, possibly as a result of a 
higher degree of metamorphism and indicating a lime content slightly more 
than normal. The lime content of the granulite suggests an original impure 
caleareous rock. 

INTRUSIVE ROCKS 

Intrusive rocks are common in Giauque Lake map-area, but constitute 
only a small proportion of the bedrock. They occur mainly as sills and 
dykes, but include some irregular masses. In composition they comprise 
diorite, porphyritic rhyolite, muscovite granite, and gabbro or diabase. The 
diorite and rhyolite are found in ·all the forms mentioned, and are probably 
of Archrean age as they appear to have been in part involved in the folding. 
The gabbro or diabase forms only dykes, which are definitely of post­
Archrean age as they cut all other rocks and all structures. The granite, 
which forms irregular masses, may be of late Archrean or Proterozoic age. 

DIORITE 

Diorifie was encountered mainly in the southwestern part of the map­
area, where it occurs as small, irregular to lenticular masses, sills, and rare 
dykes, apparently 'all concentrated in, and distributed at, irregular intervals 
along a narrow zone that extends from about 1,500 feet southeast of the 
Viking shaft northeasterly past the Viking camp to the Morris Lake fault. 
On the northeast side of the fault, the zone that has been displaced 3,500 feet 
northwesterly continues northeasterly to the southwest end of Narrow Lake, 
passing by the Greenlee workings and the west shore of Lucky Lake. 

The diorite is generally a massive and fine- to coarse-grained rock. Its 
weathered surfaces are light to dark reddish brown and light green to dark 
green, and in plac·es in vertica;l sections it show.s a pronounced linear texture. 
Fresh surfaces are grey to dark grey and dark green. In places, as a result 
of some assimilation of the intruded rocks, the diorite displays much varia­
tion in grain size and texture; it may be mottled, patchy, and faintly banded, 
or even slightly gneissic. Its contact zone with the intruded rock can be 
sharp or in part gradational Where the contacts are sharp, commonly with 
argillite, the diorite is fine grained and shows chilled edges, and the intruded 
rocks are indurated for a few inches. Where the contacts are gradational, 
the sedimentary rocks, particularly the greywacke, are partly dioritized, 
through addition of much feldspar and amphibole, whereas the diorite 
contains much secondary biotite, probably as remnants of sedimentary 
material. In places the massive diorite carries white feldspar phenocrysts. 
In the outcrop the diorite 'appears either v·ery fresh, where it is composed 
mainly of feldspar and hornblende, or much altered, where it contains much 
biotite, a fibrous amphibole, and some quartz as secondary minerals, in 
addition to the original white feldspar and hornblende. 

As seen in thin sections, the diorite is a medium- to coarse-grained rock 
composed mainly of sodic andesine, hornblende, and minor amounts of 
sphene, apatite, zircon, pyrite, and pyrrhotite. The hornblende, which com­
prises 30 per cent of the rock, occurs commonly in ragged prisms up to 
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2·0 hy 1·2 mm. in size; and in places may show some alteration to brown 
biotite and chloritic material. The feldspar is found in irregular grains up 
to 1·5 mm., which generally show very little alteration and •are in places 
replete with smaller grains of feldspar and quartz. Where the diorite is 
much altered, the rock is finer grained, 1and much of the hornblende is 
changed either to an actinolitie amphibole or, in addition, to brown biotite, 
epidote, and chlorite; the ·associated feldspar is albite or sodfo oligoclase; 
and some quartz is present. The actinolitic amphibole is commonly found 
in clusters of long fibres, all radiating from a common centre, or appears 
to form from irregular fragments of hornblende. The diorite masses at the 
Viking shaft and on the Greenlee workings show much •alteration of this 
type. 

Some areas of outcrop south of Narrow Lake probably represent parts 
of a diorite mass, but are massive to gneissic, and much resemble medium­
to coarse-grained volcanic rocks. They •are not i:p. observed contact with 
other rO<lks, and their origin is uncertain. A few irregular masses of dioritic 
rocks, too small to be mapped separately, and irregularly distributed, were 
noted in the western part of the area. Although somewhat similar on 
weathered surfaces to the granulites, they have a different mineral composi­
tion, and definitely cross cut the formations, indicating an origin different 
from the gra.nulites. They are probably related to the main diorite bodies. 

In many places, the diorite is traversed by irregular quartz veins •and 
stringers, which may or may not carry a little gold. Nowhere was the dior­
ite s·een in contact with the porphyritic rhyolite and the muscovite granite, 
so their relative ages are not known definitely, but the diorite is believed to 
be older than the others as it is much more altered. 

A hasic dyke, averaging 16 inches in width, was noted by A. P. Bea van 1 

at a point about 500 feet northeast of the northeast end of Narrow Lake 
near the LaSalle baseline. It was traced for 35 feet in a north 92 degrees 
east direction where the formations trend north 45 degrees east. The dyke 
is a fine- to medium-grained, dark green rock composed of more than 90 
per cent horn:blende and biotite. Felsic minerals are quartz and feldspar, 
and they share the remaining 10 per cent of the rock. Other similar dykes 
are probably present in the area, but, as in the case of the one above, 1are 
too small to be mapped. It is possible that these small basic dykes are 
related to the diorite bodies. 

PORPHYRITIC RHYOLITE 

Porphyritic rhyolite outcrops only in the southwestern part of the map­
area, where it occurs either as dykes and sills or small irregular masses. Its 
main occurrence is at the southeastern boundary of the southwestern part 
of the map-area, about 2,500 feet southeast of the centre of Morris Lake, 
where it forms irregular to lenticular bodies. A dyke, up to 12 feet wide, 
was traced northeasterly for 2,500 feet from a place about 1,000 feet south­
east of Piloski Lake. Other dykes were noted and in part traced north of 
Wallie Lake and between that lake and the northeast end of Morris Lake. 
Several others were noted in the area west of the Viking shaft and Viking 
fault, but as they were all very narrow no attempt was made to map them 
separately. 

1 Personal communication. 
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The porphyritic rhyolite is a white to greyish white weathering, fine­
grained: rock of dense to glassy 1appearance. It is composed mainly of 
light-coloured feldspar ·and quartz. Apart from the main occurrence south­
east of Morris Lake, which, apparently, carries only quartz phenocrysts, 
all other outcrops contain abundant feldspar phenocrysts in addition to 
quartz. The rock is commonly massive, but part of the main body south­
east of Morris Lake is schistose, imparting to the rocks a somewhat dark, 
streaky appearance. Thin sections have revealed 1albite and quartz or only 
quartz phenocrysts in a fine-grained matrix of the same minerals, with a 
little biotite, muscovite, sphene, epidote, chlorite, apatite, and an iron 
oxide. The euhedral feldspar phenocrysts iare slightly altered, and are up 
to 2 · 5 mm. across. Quartz phenocrysts commonly occur in nearly round, 
fractured grains up to 1·5 mm. in di1ameter, and show marked strain 
shadows. Grains of garnet were noted in the porphyry 1southeast of Morris 
Lake. 

The rhyolite dykes commonly trend with the bedding, 'hut in places, 
particularly where the formations have been closely folded, they cut across 
the strata without much de:flexion in trend. Many of them were observed 
to be traversed by quartz veins iand stringers and late gabbro dykes. 

MUSCOVITE GRANITE 

The muscovite granite is a light grey to pinkish whirte, coarse- to 
medium-grained, massive rock, in part gneissic, ·and composed of quartz, 
pink orthoclase, in part perthitic, white albite, and some muscovite. It 
occurs as small, irregular masses in areas north of Giauque Lake and east 
of Eclipse Lake. Two of them are shown on the map. 

GABBRO 

Gaibbro is the most common intrusive rock of the map-area and occurs 
as dykes cutting all the other formations and all structures. Most of the 
dykes trend north 30 degrees west, but a few were observed striking either 
a1bout due east or north 40 degrees east. These three directions correspond 
with those of fracture planes in the rocks, such as faults and joints. The 
dykes vary in width from a few inches to 120 feet, and mainy of the larger 
ones can be traced for miles. They all dip steeply to vertically. 

The gabbro dykes consist of massive rock v1arying in grain size from 
fine at the edges to relatively coarse in the centre, depending on the width 
of the dyke. Weathered surfaces are dark green to black and light brown 
to reddish brown; fresh surfaces, dark green to black. Although most of 
the ga1bbro dykes are of rather uniform composition, one of them situated 
about a mile east of Wallie Lake displays a considerable variation in feldspar 
content; part of it is composed mainly of .plagioclase, and the rock resembles 
an anorthosite; other parts are rich in pyroxene. Some dykes are charac­
terized by a uniformly distributed pink to red feldspar; others are porphy­
ritic, with white feldspar phenocrysts or amygdules of white carbonate 
and possibly zeolites. Some of the diabase dykes occupying fault zones are 
traversed from wall to waU by quartz veins or contain irregular quartz 
patches. There is no doubt, however, that the gabbro is younger than most 
of the quartz veins and stringers of the map-area, as it was seen at several 
places cutting quartz veins. Most of the dykes, especially the larger ones, 
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have al'tered the adjacent sedimentary or volcanie rocks along both contacts 
for widths varying from a. few inches to more than 100 feet, depending on 
the width of the dykes. The alteration has consisted mainly in the 
induration of the rock, with the possible addition of albite and carbonate. 
This a.iltered rock is fine grained to dense, weathers pinkish white, and 
is very hard. Near the contact it contains numerous laths of feldspar, 
large enough to be seen with the naked eye. Greyy;acke appears to have 
been more deeply altered than the fine-grained argillite or the volcanic rocks. 

Under the microscope, the gabbro is seen to be composed mainly af 
pyroxene and feldspar, with minor amounts of iron oxides, quartz, and quartz 
and feldspar micrographic intergrowths. Sphene, pyrite, and leucoxene were 
also observed in a. few slides. The pyroxene is probably augite, and amounts 
to about 50 per cent of the rock. It may be either wholly or partly altered 
to a green chloritic material, and in plaees partly to a.mphibole. The feld­
spar is plagioclase, at least as calcic as labradorite, with some of the laths 
of the chilled edges as calcic as bytownite (An82 ). Feldspars comprise 
a.bout 45 per cent of the rock and occur in lath-shaped grains mixed with 
the pyroxene and imparting to the rock in places an ophitic texture. They 
are partly to largely altered to white mica a.ind, or, epidote. Quartz is a very 
minor constituent, and is commonly interstitial to the other minerals. In 
some dykes it forms with a feldspar, believed to be a plagioclase, a. plumose 
micrographic intergrowth, which is also interstitial to the other minerals 
ood is pink on wea.ithered surfaces. The feldspar of these intergrowths 
corresponds with the pink feldspar mentioned a.hove and noted abundantly 
on weathered surfaces in some of the dykes. The iron oxide mineral is 
prdbably mainly hematite, as specular hematite was noted in a hand 
specimen. 

PLEISTOCENE 

Giauque Lake map-area has been glaciated, and the direction of the 
ice movement was from the northeast to the southwest. Glacial strim 
trend ·between south 45 degrees west and south 65 degrees west; rock ridges, 
in places much resembling roches moutonnees, have a roughly similar trend. 

Glacial drift is widespread in the map-area, and commonly occurs as 
a thin layer of morainal material over the bedrock. In places, however, 
where it occurs as eskers it forms thick deposits. Two eskers, in part 
dissected, were traced in the southeastern half of the map-area, and indicate 
a direction of ice movement similar to the one indicated by the glacial strim. 
In each case, the ground in the vicinity of these eskers and for some dis­
tance from them is covered with much drift a.nd sand. 

Clay is not found in deposits as conspicuous as those of morainic 
material, but has accumulated in some quantity in all valley bottoms, 
possibly soon after the retreat of the ice, or in glacial lakes. 

A ·few erratics of a conglomerate up to 6 feet in diameter were noted 
here and there near the north and east ends of Morris Lake. A large one 
on the Greenlee property is composed of assorted, rounded to subrounded, 
mostly reddish, pebbles, cobbles, and boulders set in a fine to coarse, well 
indurated, reddish, sandy matrix. The roundstones constitute about 80 
per cent of the conglomerate and are mainly sandstone, rhyolite, dacite, 
and quartz. A somewhat similar conglomerate is known to occur at the 
base of, and at several higher horizons in, the rocks of the Great Slave 
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group of Proterozoic age (1). Areas of these Proterozoic rocks are known 
from several places to the northwest of Giauque Lake area (10) and in the 
basin of the east arm of Great Slave Lake, a distance of about 120 miles to 
the sourtheast. They have also been reported from north of Lake Beechey 
(10) in the area of the headwaters of Western River, a distance of about 
280 miles to the northeast. As the direction of ice movement is south­
westerly in the area, these erratics were probably derived from areas to the 
northeast, but as some of the boulders are large it is unlikely that they 
have been transported far, and probable that they were derived from nearby 
exposures, to the northeast ()If Giauque Lake area, now completely removed 
by erosion. 

Since the retreat of the last ice-sheet, little weathering has occurred 
in this area. Its effects on all the rocks have been limited to a narrow 
zone, commonly a fraction of an inch thick, at the surface or along fracture 
planes in the rock. Rocks rich in sulphides, such as pyrite and pyrrhotite,. 
may 1be more deeply weathered, or may become somewhat pitted or porous 
as a result of the solution of the sulphide minerals. 
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CHAPTER III 

STRUCTURAL GEOLOGY 

GENERAL STATEMENT 

The formations in Giauque Lake 'area trend in general northeasterly. 
However, variations from this trend are common, particularly near the 
noses of plunging folds, where the formations pass uniformly within rel'a­
tively short distances from a northeast to a northwest trend. Most of the 
strata dip steeply to vertically, and in many instances they were observed 
to thicken around the noses of plunging folds. Two main -0leavages were 
dbserved; an early one, which strikes almost P'arallel with the bedding, and 
a late cleavage, which cuts uniformly across bedding planes and folded 
structures. Both cleavages and the bedding are steeply inclined, the early 
cleavage dipping approximately parallel with the bedding. The formations 
have been deformed in places into tight isoclinal folds, ·and a linear structure 
observed on the bedding planes indicates that these folds plunge steeply to 
the northeast to almost vertically. All formations a:p.d folds are traversed 
by faults of at least two sets and possibly three. One set, trending north­
'MlSterly, is characterized by steep to vertical dips and predominant hori­
zontal movements. A second, easterly trending set of faults seems to have 
similar characteristics. Another set includes the thrust faults, which trend 
northeasterly and have a low dip. Movement along the thrust faults is also 
mainly horizontal, as in the case of the Discovery fault, which is a typical 
example. 

BEDDING 

Bedding is the most common and apparent structural feature of 
Giauque Lake area. It can be observed almost everywhere in the sedi­
mentary formations, which are rather finely bedded, and has provided 
numerous and widely distributed measurements that have been of great 
help in tracing structures throughout the area. The general trend of the 
bedding is northeasterly. The dip is in either direction from 65 degrees to 
vertical, but commonly very steep to vertical. Bedding is particularly well 
developed in the vicinity of Shona and Morris Lakes, where the rocks are 
little weathered and 'are well exposed ·as 'a result, in part, of l'eoent f ol'est 
fires. It is less apparent in the slightly more metamorphosed sedimentary 
rocks about and east of Wallie Lake, and is generally obscure in the nodular 
schists, where it is defined by an alternation of bands rich in nodules with 
others in which nodules are l'acking. 

Tops of beds were determined ·at 'as many places as possible, with 
the use of features such as grain gradation (from coarse, sandy material 
at the base of a bed to fine, argillaceous rock 1at the top), channelling, 
ripple-marks, and, rarely, by orossbedding. Graded bedding was most 
oommonly and widely used, and gave most reliable information. Not all the 
beds, however, are graded, and it was found that those in which this 
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feature was most clearly shown were those averaging 6 to 10 inches in 
thickness, of sandy ·appearanc·e, and reddish grey colour on weathered 
surf.aces. Evidence of channelling was seen at several places in the area, 
but nonnally not as clearly or as commonly as grain gradation. Channels 
up to 5 inches deep, but commonly smaller, are found along the bedding 
pl·anes and generally lay in 1argillaceous rocks. It is believed that if the 
bedding planes were wel.l exposed, this feature would he much more com­
monly recognized and, consequently, would be -0f greater use in determining 
tops of beds (See Figure 3). It was seen commonly associated with grain 
gradation. Ripple-marks of the current type were noted at a few places in 
the area. Although they ·cannot normally be u.sed to determine tops of 
beds, they were made use of here in a few instances, as they had in places 
a concentration of coarse material in their troughs on one side of the 
ripples. Crossbedding was noted at a few places and was made use of 
rarely in determining tops of beds. Colour gradation, from a .light-coloured 
bottom to a dark-coloured top, was employed tentatively in the finely 
bedded ·argillaceous sedimentary rocks, but was found to ·be generally unre­
liable. None of these minor structural features was observed in the nodu­
lar schists, as they had been obliterated by recrystallization during meta­
morphism, but the ooncentration of nodules in the ·argil.laceous tops of beds 
was in places made use of in structural determinations. 

CLEAVAGE 

Cleavage, eharacterized by the presence of flaky minerals parallel with 
the cleavage planes, is another common, structural feature, ·almost as 
widespread in its occurrence as bedding, but definitely not as conspicuous. 
1t appears to be localized in its distribution to the narrow beds of argillite 
and argillaceous greywacke, whereas the siliceous greywacke and rthe thick 
beds of pitch.Jblack argillite are commonly massive. 

Many measurements on this cleavage were made in the field in the 
hope that they might ·assist in solving some of the complex folds of the 
area. It was found, however, that it could not be employed successfully 
in interpreting the structure with which it is found associated in the area 
.as it does not appear to be genetically related to it. Two cleavages were 
distinguished: one, an early cleavage, is nearly parallel with the bedding1, 
and is confined to beds of argillite; the other, a late cleavage, cuts across 
folded structures, and although it is also confined to the argilite beds appears 
to have a regional trend (See Figure 4). 

The early cleavage is probably the more common, but was not 
observed in the nodular schist nor in the argillaceous rocks at several places 
.along the southeastern boundary of the map-area: It was observed to 
parallel the bedding planes only at the apices of plunging folds. On the 
limbs of the folds, it strikes at a small angle, 10 to 25 degrees, to the bedding 
planes, the strikes on each limb eonv;erging toward the plunging region of 
the folds. Like the bedding, its dip is steep to vertical and both bedding 
and cleavage are generally almost parallel in dip. This cleavage was 
pro'bab'ly developed when the steeply plunging folds of the area were formed, 
as a resuit of the elongation of the beds accompanied hy fiowage under a 

lln the writer's opinion, this cleavage might be referred to as a bedding cleavage. 

1!2492-3 
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heavy toad. The erost1cutting relationship on the limbs of the folds is 
probably due to a ·deformation that was not carried far enough to produce 
parallelism of eleavage and bedding. This eleavage is definitely not a.n 
axial plane eleaV1age that has been folded with the beds as it has a different 
strike on the two limbs of the folds. 

The late cleavage strikes about 15 degrees east of north and was 
observed cutting bedding planes and folds. It is particularly noticeable 
in the nodular schists and in the southeastern parts of the map-area, but 
was also O'bserved here and there in other parts. It prabably resulted 
from forces associated with the deformations that accompanied the granitic 
intrusions that outcrop north and west beyond ,the map-area. No evidence, 
however, has been found in support of this assumption. 

A pronounced gneissic structure was observed in most of the volcanic 
rocks. It probably developed with the early cleavage of the adjoining 
sedimentary beds as its trend is almost :parallel with the trend of the 
volcanic -lenses. 

LINEATION 

Linear structures have been observed at several places within the 
map-area. As they are not strongly developed features they may be easily 
overlooked. Wherever measured, they were observed either on the bedding 
planes or on joint planes parallel with the bedding, ·and plunging steeply 
to vertically to the north at an average ia.ngle of about 75 degrees. South 
of the Viking shaft, however, in addition to the above-mentioned lineations, 
others were seen ·at two to three places lying in the bedding planes, and 
dipping gently to the northeast, suggesting a lineation different in origin 
from the steeply plunging one. . 

The steeply plunging lineation appears to be due to at least three 
different sets of conditions: most commonly it is a result of intersections 
of cleavage and bedding planes and a.ppears on the bedding planes as fine 
streaks and wrinkles; in other places it is probably the result of flexing, 
and is represented by minor crenulations along the bedding planes; and in 
stiU other places it ,appears to be due to slippage on the bedding planes. 
In all instances this lineation is steeply plunging and Hes parallel with 
the axial line (b-axis) of the folds. 

The nodules of the nodular schists are oval to lenticular in shape, 
and although no systematic readings were made on the long dimension of the 
nodules, it is believed that the nodules have a preferred orientation in 
line with the direction of ~ineation. 

No structures have been observed in the area that could explain the 
gently dipping lineation, 'but by inference from the known structures it is 
proibably related to a major, probably earlier, structure that possibly can 
be observed northwest of the map-area in the Wecho River area. This 
major, earlier structure, which is assumed to be an anticline, is described 
later in this chapter. 

In addition to these linear elements described above, there are several 
prominent lineaments, visible on air photographs, caused by the outcrop 
of such features as dykes, faults, bedding, or joints. 

5249~1 
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FOLDS 

A striking structural .feature of Giauque Lake map-area, apparent from 
numerous measurements of bedding attitudes, is the intensity and complex­
ity with which the strata have been folded. Formations that, as depicted 
on the accompanying map, may appear to strike uniformly for long dis­
tances, are seen in detail to show much variation in strike, and to be com­
plicated by numerous minor folds and crenulations. Many of the folds 
are seen to involve in places extremely intricate structures, in part due to the 
extreme compression to which they have been subjected. One feature 
common to all folds is the steep dip of the strata on the limbs and nose of 
the folds, most if not aU of which could be considered as tight isoclinal folds 
varying mainly in size and all plunging steeply to the northeast or vertically. 
This steep to vertical plunge is revealed rby the steep dip of the bedding and 
bedding cleava1ge, by the steeply plunging Jineation, and by the steep 
northerly plunge of the minor folds. The surface trace of the axial planes 
of each of the numerous folds, as observed in the field and indicated on the 
accompanying map, consequently, lies nearly at right angles to the normal 
axis or axial line (b-axis) of the fold. It has a general northeasterly trend, 
and in part follows a sinuous course that is not the result of topographic 
features. In places it is curved as if it had been subjected to later deforma­
tion, possibly the one a·ccompanying the formation of the thrust faults. The 
actual trend, however, varies slightly from place to place: in rthe eastern 
part of the area, it has a north-northeasterly strike whereas on the western 
side it is more nearly northeast by east. At many places the formations 
thicken in the area of the nose of the folds, suggesting that flowage or 
plastic deformation is a common feature of these folds. 

Several major anticlinal and synclinail folds were traced in the field, 
and it was found that they lay about a mile, or slightly less, apart and that 
this spacing seemed fairly constant throughout the map-area, suggesting 
that the same sequence of formations is repeated from north to south across 
the area. That it cannot be traced throughout is due in part to numerous 
faults, to gradation of the different types of rocks into each other, and to 
variations in thickness of the formations along strike and at different 
positions on the folds. No definite folds were traced or recognized in the 
nodular schists due rto intense metamorphism, but no doubt they have been 
folded too, as the beds are steeply dipping. 

Minor folds ·and, or, drag-folds were measured wherever possible. 
Their axes appear to trend about parallel with the major anticlinal and 
synclinal axes, but in many instances the shape of the drag-folds does not 
seem to indicate the .true position of the major fold axes, probably due to 
loca1l features not recognized in the field. 

The steeply plunging anticlinal and synclinal structures west of the 
Discovery fault are for the most part tight folds that, however, appear to 
become more open towards the northeast or southwest near the noses of 
the folds. In these directions, the anticlinal and synclinal folds in places 
appear to !bifurcate and give rise to two smaller structures of similar types 
to the main one. The smaller structures may end when traced farther north­
east or southwest, or may coalesce to form a single major structure similar 
to the original one. 

Formations east Olf Piloski Lake vary so much in composition along 
strike and are so highly deformed that their structure is imperfectly 
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known. A drag-fold feature has been suggested, but this may not represent 
the actual structure involvt1d in that area, and faulting may he much more 
important than shown on the map. 

In the area east of the nQrtheast end of Morris Lake, minor folds and, 
or, drag-folds are so common that it is impossible to trace for any con­
siderable distance along strike the same sequence of fol'IJllations; the major 
structure, however, which is a northerly trending anticline, can be easily 
reoognized. 

The anticHnal structure on which the Viking property is located has 
a much deformed eastern limb. This is a feature that is apparently 
characteristic of other anticlinal structures of the area, including the 
anticline on the Discovery property. 

FAULTS 

Faults are numerous in Giauque Lake area. The more si·gnificant 
ones commonly appear on ·air photographs as strong lineaments, represented 
by a succession of long, narrow fakes, by more or less straight topographic 
depressions, or by long narrow ridges formed in part of continuous diabase 
material injected ailong the fault zone. Consequently, the surface traces 
of many such faults may •be deeply covered by ove11burden; minor faults on 
the other hand are generally exposed. The position of many Qf the faults 
have been definitely determined, those of others were inferred in the 
course of geological mapping, and no doubt many faults occur in the area 
that were not recognized. Those shown on the accompanying map are the 
most signifi<iant, both as to continuity and amount of displacement; several 
others seen in the field were of too 11ittle consequence or too small to map. 

The faults strike mainly nmthwesterly and northeasterly, and in 
detail the surface traces of some of them are markedly sinuous. This is 
particularly so of the thrust faults, as drilling has shown that their dip 
varies greatly. They were formed .probably fater than the folds as they cut 
across them, and it is possible that some of them are closely connected 
with the period of deformation that bent the axial planes of the folds. 
Most of them indicate a left-hand displacement; right-hand displacements 
have been noted but are rare and are observed ordinarily along minor faults. 
Minor faults are seen to be filled with quartz, which in a few places 
contains a little pyrite; some of them also show shearing across widths 
of as much as a foot. The larger ones, on the other hand, are drift covered 
and, consequently, cannot generally be studied. 

Faults vary in dip from a very low angle to very steep and vertical, 
and on this basis they have been classified as high-angle faults and fow­
angle or thrust faults. The high-angle faults appear to be the most common. 
Movement along them is believed to be mainly horirontal, brecciation is 
a typical feature, and generally appears to have been accompanied by the 
introduction of carbonates, feldspar, and much quartz, forming quartz 
networks; late diabase or gahbro dykes have in several places been intro­
duced along these high-angle fault zones. 

The MQrris Lake fault is an example of a high-angle fault, and is 
one of the best known faults of the area. It has a horizontal displa<iement 
of at least 3,500 feet, as indicated by the offset of formations on either 
side. A synclinal structure southeast of Morris Lake has been traced from 
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the southwest side of the ·fault to the southwestern boundary of the area. 
The same structure reappears on the northeast side of the fault on ·the 
northwestern shore of Morris Lake, offset to the northwest a distance of 
about 3,500 feet. A northeasterly trending band: of diorite passes by the 
Viking camp on the southwest side of the fault and appears to have its 
continuation on the northeast side of the Morris Lake <fault on the Greenlee 
property, where a similar diorite band has been mapped. This fault is 
possibly a continuation of the one mapped by Yardley (19) at the north end 
of Fishing Lake northwest of Giauque Lake area. Wilson (21) has int-er­
preted the lineament, as observed on air photograiphs, that marks the posi­
tion of the fault as that of a left-hand crosscutiting faiult extending for long 
distances in both directions beyond Giauque Lake area. 

Two other faults of somewhat similar type to the Morris Lake fault 
have been traced in the area south of this fault, and are also the loci of 
late diabase dykes. They are both, ho~ver, relatively minor features. 
All the other faults in the area, except the Discovery and Viking faults, 
are probably of similar type, but little is km.own of them as their occurrence 
has been inferred !from the geological mapping. 

Low-angle or thrust faults are known in the area, and the character­
istic features of one of them, the Discovery fault, are probably typical 
of the others. These features are a fow dip to the southeast, a north­
easterly trend, and a zone of shearing, with mud seams, gouge, arnd intro­
duced material such as quartz, carbonates, and su1phides. 

DISCOVERY FAULT 

The Diseovery fault was named after the property of Discovery· 
Yell ow knife Mines Limited where it was first noted and where it displaces 
the ore zones at an approximate depth of 375 feet. The trace of the fault 
at the surface passes a few hundred: tfeet north of the Discovery shaft and 
occupies a strong .topographic depression, which trends about north 65 
degrees east. It was traced on the ground for at least 4 miles, from Giauque 
Lake to a•bout the middle of the northwestern ·boundary of the area. Much 
info:r.mation has been obtained on this fault from the field mapping and 
from underground driltling and workings. The .following facts are available. 

(1) 'IWo different markers have been traced across the fault and both 
are offset. Th-e wide band of quartzite and granulite shown on the accom­
panying plan (See Figure 5) is one, and although its southeastern contact 
does not appear to have been displaced by the fault its northwestem 
contact is apparently offset 750 feet to the northeast on the southeast side 
of the ·fault. Approximately 150 feet southwest of the northwestern contact 
of this band, south of the fault, there is a small lens of quartzite ·and granu­
lite that may at one time have been connected with the main mass 81lld naw 
sepairated from it due to movement on the fault plane. This small lens 
serves to illustrate the apparent offset of the western contact along the 
fault. The other marker is a group of two bands of argillite, which shows 
an offset of about 250 feet. 

(2) Both markers ·are offset to the left. 
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Figure 5. Sketch-ma.p illustl.181bitng the structural rela.ti.ons of formartiOllS on either> 
side of the Discovery faulit, Gia.uque Lake 8lrea., Northwest Terriroriee. 
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(3) The dip of the formations on both sides of the fault is steep to 
vertical. The beds of the quartzite and granuilite band north of the fault 
appear to dip steeply to the east whereas south of the fault they dip steeply 
in either direction. The argillite bands have a steep dip. 

(4) The intersections of the fault by several diamond drill-holes and 
by the Discovery shaft have shown that the .fault is represented •by aibout 
a foot of sheared and brecciated rock interspersed with several narrow mud 
seams, in which pyrite, pyrrhotite, and carbonates are common and vugs 
were observed. The fault is bordered on both sides 1by 2 to 10 feet of 
schistose materiail that contains, and is eut by, many quartz and carbonate 
stringers. For short distances, the.fault appears to be represented by more 
or less minor .parallel breaks that merge into the main fault in both 
directions. 

(5) As determined by mapping, the strike of the fault is approximately 
north 65 degrees east. 

(6) From the intersections of the fault by several drill-holes and 
the Discovery shaft, it has been calculated that the dip of the fault 
averages aibout 22 degrees to the southeast, but in places may be much 
flatter or steeper. 

(7) The relative direction of the last movement, as suggested by 
slickensides on the fault surface underground, is north 15 degrees east. 
This direction is approximately parallel with the eastern contact of the 
quartzite and granulite band, which apparently has not been displaced, 
suggesting that the last movement on the fault was approximately parallel 
with the strike of this contact. The we8tern ·contact of this band north 
of the .fault has a different strike from the contact south of the fault, and 
both western contacts differ in strike from that of the eastern contact. 

(8) From the underground drilling, it is believed that the relative 
horizontal displacement is about 220 feet, whereas the vertical displace­
ment is approximately 70 feet, indicating that the movement is mainly 
horizontal. 

(9) It is accepted that the fault is a thrust fault, and that an ordinary 
oblique thrust is sufficient to explain all its features. 

An explanation of the Discovery fault requires some knowledge of 
regional and local geology. In attempting to trace the quartzite and 
granulite band, it was found that these two rock types graded ailong strike, 
in some plaices within very short distances, either to the northeast or to the 
southwest, into greywacke and argillite. In all probability the sa~e 
gradation occurred doWlll dip, as there is a gradation visible at the surf ace 
across the strike of the formations. The contacts of the quartzite-granulite 
band are in places straight, striking almost parallel with the bedding planes. 
In other places, as a result of the lithological gradation, :they angle irregularly 
across the bedding planes, the contacts passing .from a higher or 1lower 
horizon in the stratigraphic sequence to a lower or higher .level, respectively, 
in the same sequence. Suen a gradation along the contact serves to explain 
the tongue-like feature Tl (Figures 5, 6) mapped along the southeas·tern 
contact of the quartzite-granulite band north of t.he fault. Before faulting, 
a similar feature may have been present along the northwestern contact of 
the band near the present location of the fault (See T2, Figure 6), a remnant 
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of it being represented by the small tongue-like body (TB, Figure 5) south 
of the fault near the northwestern contact. Consequently, a fault crossing 
the contact at a point where there has been lithological gradation may 
exhibit an apparent appreciable offset where little or none has occurred. 
It would appear that the apparent offset of the western contact of the 
quartzite-granulite band south of the fault is a result of such a condition. 
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Figure 6. Bket.ch (not to sea~) illustiriating the padation of the qwar:t.zite-gra.nulite 
hand, Giauque Lake area, into greywacke and argillite along the strike and at 
depth. 
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VIKING FAULT 

The Viking fault was named after the property of Viking Yellowknife 
Gold Mines :U.mited, which it traverses '8nd where it was first noted under­
ground in 1947. It wa'S traced about 2 miles from Morris Lake, passing 
about 200 feet north of the Viking camp •and by a point ~bout 600 feet 
north of the Viking shaft to a little over a mile southwest of the shaft. It 
is marked on the ground by a strong topographic depression. It is probably 
a strike fault southwest and northeast of the shaft, but north of the shaft 
it cuts across the formations, and a left-hand horizontal displacement of 
about 200 feet is indicated. As suggested by the underground workings, 
this fault is probably a thrust with. a low dip to the south east. 

Quinn (15) has described this fault hased on underground and drilling 
daita. He refers to two fawlts, one of which is possibly a branch of the 
other. According to him they strike easterly and "dip to the south at 14 
degrees and 24 degrees respectively. Ea-0h is marked by a zone up to 2 
feet wide containing much gouge and brecciated rock, and the walls have 
slickensides and strim ... They displace 'a' siU of altered diorite and 
the orebodies in it, their hanging walls having moved short distances 
northeasterly". At the time the writer visited the property, the under­
ground workings were full of water. 

AGE OF THE FAULTS 

From the field mapping it seems probable that the faults were formed 
later than the folding of the formations, as they cut ·across folds. The 
late diabase or giabbro dykes of the area are not displaced by the thrust 
faults and, consequently, must be younger. They are emplaced, however, in 
places a.long the high-·angle faults and in genel'a.l trend in the same 
direction, thus suggesting that both thrust and high-angle faults are earlier 
than the late gabbro dykes. 

JOINTS 

Joint fractures are abundant in the ·area (Plate V A). Most of them 
strike either parallel with the 'bedding (longitudinal joints) or about at 
right angles to. it, the fatter dipping in part steeply and in part at low 
angles in either direction, thus forming two sets of transverse joints (See 
Fjgure 7). The longitudinal joints dip with the bedding planes. The joints 
may be traced for variable distances; longitudinal joints can generally be 
followed more continuously than the transverse joints, whose lengths will 
be determined largely by the thickn€SS of the bed traversed. In places the 
transverse joints may traverse sevel'al beds, ·but commonly they are 
stepped from one bed to another '8Cross ·a series of several beds. 

Joints are not developed to the same degree in rocks of different types. 
This is particularly true of the transverse joints, which are well developed 
in the massive greywiacke ·and nodu1'ar schist and are rarely noted in the 
argillite. The longitudinal joints, on the other hand, occur wherever there is 
a bedding plane to follow. These three sets of joints were probably the first 
structural features to develop in this area. They appear to be controlled 
in their occurrence by the bedded structures, as some joinrts are known to 
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Figure 7. Dillgl'l8.ms illustra.ting joint systems, Giauque Lake uea, Noothwest Tel'll'i· 
tories. Longitudinal joints are indicated by rulings, and transverse Joints by 
stipple. The dip diagram is based on about one-tenth as many readings as those 
used in preparing the strike diagram, and its scale is relative only. 
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paralM the bedding ·at the noses of folds whereas others there are traru;­
verae to it. Their relationships to the faults are not completely known, but 
the joints are believed to be earlier. 

Figure 5 was obtained hy plotting strike readings directly on half a 
circle (upper half of Figure 7). These readings were plotted to scale, each 
division being equal to four readings. The longest dimension of each sector 
represents the total number of readings falling within a 10-degree arc of 
circle. The dips of the joints were plotted in a similar fashion, but as the 
number of dip readings is not as numerous as the strike readings, the 
diagram was not made to scale. It shows, however, diagra.mmati-Oally, the 
principal directions of dip of the different sets of joint planes. 

REGIONAL RELATIONSHIPS 

The structure of Giauque Lake area might be interpreted broadly as 
part of the southeastern flank of a great northeasterly trending anticlina.l 
structure, in which the major Giauque Lake folds repres·ent only large drag­
folds on its eastern limb, and the small folds, in turn, stiJll smaller features 
of ·a similar nature. On the basis of such an interpretation it should be 
possible to trace the same sequence of sedimentary rocks, which is here 
believed to have ·an ·aggregate thickness of about a mile, around the folds 
and throughout the area from the north and to the south. This has not been 
found possible, probably due to the numerous faults and to gradation of' the 
different types of rock·s along their strike and dip. However, there are 
strong indications of such a brooo regional structure, as the principal fold 
axes ·are spaced at fair.ly uniform distanees, averaging about a mile apart, 
suggesting that the s·ame sequence of rocks .is cairried through. The gently 
dipping lineation no'ted at two to three places in the southwestern part of 
the area may be related to that northeasterly trending regional anticline.I 
structure and be an indication of its plunge, which should be to the north­
east st a very low angle, as the lineation dips about 10 degrees to the 
northeast. Y·ardley (19) found some gently dipping strata just east of 
Yellowknife River, in Wecho River map-area, northwest of Giiauque Lake, 
which may be related to this proposed regional structure. 
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CHAPTER IV 

ECONOMIC GEOLOGY 

GENERAL STATEMENT 

Gold is the only metal of present economic interest in Ghmque Lake 
map-area, and is being produced at the property of Discovery Yellowknife 
Mines Limited. Elsewhere, the area has been prospected for gold rather 
carefully, judging from the numerous, scattered test pits, trenches, diamond 
drill-holes, and broken fragments of quartz veins and stringers. Much of 
this work has boon concentrated along a belt trending southwestel'ly from 
the Discovery shaft past Narrow Lake to the Viking shaft in the southern 
part of the area, a distance of about 8 miles. 

Although the area is at a distance of only 50 miles from Yellowknife, 
it was prospected much later than the Yellowknife area, probably because 
it is not readily accessible by water routes. The first discovery of gold was 
not made until the summer of 1944, when free gold is reported to have been 
found at several places in the volcanic rocks southwest of Giauque Lake. 
The following 3 years, however, from early in 1945 to late in 1947, 
witnessed much prospecting, mapping, and exploratory work. Since 1948, 
most of the work has been ·concentrated on the .property of Discovery 
Yellowknife Mines Limited. At present (1951), apart from the Discovery 
mine, ~ittle work is being done in the area. 

CHARACTERISTICS. OF GOLD OCCURRENCES 

The gold of Giauque Lake area is commonly found in close association 
with quartz veins and stringers, and has been rpanned .from many vein 
outcrops in encouraging amounts. However, the gold content of samples 
from the fresh rock below the outcrop of these veins has in many instances 
proved disappointing, and has led to the view that the better values at 
the surface may have been due to secondary enrichment. It has appeared, 
too, that the gold is associated in particular with the quartz veins and 
stringers that occur in the volcanic and dioritic rocks and, to a lesser 
extent, across narrow widths in the adjoining wall-rocks. Gold occurs also 
in quartz veins in sedimentary rocks, but in such places the sedimentary 
strata are elosely folded and faulted, suggesting that such structural 
features are necessary factors for the deposition of gold although not 
necessarily indicative of the presence of gold. In such occurrences, it is 
possible that the size of the quartz veins is of some importance, indicating 
a greater quantity of circulating solutions. 

It is not clearly known what features controlled the location and 
distribution of the gold in this area, but it appears that the nature of the 
rocks as indicated above has been an important factor. It appears, also, 
that the gold is more abundantly found in those areas of the volcanic or 
dioritic rocks where these rocks are intimately interbanded with the sedi­
mentary formations, as on the Discovery property. Gold is .found, too, 
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in and along the contact zones of dioritic or volcanic rook& with sedimentary 
strata, as at the Viking and Discovery properties, and in volcanic rocks that 
bear evidence of considerable silieification. In all these instances, the 
presence of quartz veins and stringers is held to be a primary and necessary 
element for the presence of gold. 

It is possible that some of the faults, such as the Discovery fault, 
have acted as ehannelways for ore-bearing solutions, and that any offsets of 
orebodies ailong .them has heen due to later, post-mineral movements. If so, 
then, these !faults or others involving similar rocks should be worth 
prospecting. 

~he different kinds of quartz are described later, but it can be said here 
that the gold is generally ·associoa.ted with a grey to black quartz and also 
occurs commonly where there is evidence of some sulphide mineralization, 
although the gold content is not held to vary proportionally with the 
abundance of the sulphide minerals in the quartz veins and stringers. 

Pyrite and pyrrhotite are rather common minerals of the argillite 
beds, but are probrubly syngenetic. The pyrite cubes or nodules found in 
the greywacke have prob81bly a similar origin, and it is doubtful if any gold 
is associated with such sulphide occurrences. 

QUARTZ VEINS AND STRINGERS 

Quartz veins and stringers are numerous in the area, and were observed 
on almost every group of outcrops. They become 1less abundant beyond 
a belt about 2 miles wide that extends from the Discovery shaft to the 
Viking aha.ft. Their loci of deposition appear to be the joint planes, as 
there exists an apparent relationship between the attitude and concentra­
tion of the quartz veins and those of the joints (See Figures 7 and 8). In 
the sedimentary rocks; 'both veins and joints strike approximately parallel 
with, or at right angles to, the bedding planes. The veins are more abund­
ant along or paralilel with the bedding planes thMJ. across them, and they 
are more common in the argillite than in the greywacke, probably because 
the Mginaooous rocks are the more finely bedded, and, consequently, more 
aibundantly jointed along the bedding planes. The veins are also more 
numerous in areas of sheared, contortea, and folded rocks than where the 
formations a.re 1less disturbed. This is so evident a feature that where a 
quartz vein is noted it is generally found to occur where there is a deviation, 
in some instances barely noticeable, in the trend of the bedding. In the 
volcanic rocks, the veins generally strike parallel with the gneissic structure, 
which may or may not be a direction of jointing, but they are also found 
in joint planes that correspond in strike and dip with joint planes in the 
adjoining sedimentary rocks. The dip of the quartz veins and stringers 
corresponds in general with that of the joints (See Figures 7 and 8). 

Most of the quartz veins and stringers are !lenticular to irregular bodies 
that vary greatly in width along both strike and dip. Most of them are 
short; in places they may he as much as 100 to 150 feet long, ibut commonly 
they are ·represented by a discontinuous series of small, lenticular bodies 
of quartz that can be traced for relatively long distances along the same 
horizon. Of such, for example, is the western ilimb of the North vein at the 
property of Discovery Yellowknife Mines Limited. In width, the vieins are 
generally less than 2 feet, but may reach 6 feet in places. Most of them 
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carry a little white feldspar (oligoclase), either as irregular and discon­
tinuous seams along the contaets of the veins with the waill-rocks or as 
irregular patches ·and blebs in the quart.z masses. Some of the feldspar may 
also extend into the wall-rocks. Many of the quartz vein&, especially 
those in the sedimentary rocks, carry, in addition to white feldspar, much 
mica, some inclusions of wall-rocks, and, in place ailong their margins, 
narrow, discontinuous bands of horn:blende, chloritic material, or epidote. 
The mica is mainly biotite and lends a dark colour to the quartz. It is 
held .to represent the remnants of the parts of the wall-rocks that have 
been almost completely assimilated by the quartz. The inclusions of the 
wall-rocks, however, that have not been assimilated, are commonly much 
altered at their margins to biotitic and chloritic aggregates. Much of the 
vein quartz in the volcanic and dioritic rocks carries scattered rosettes of 
actinolite believed also to be the remnants of the parts of the wall-rocks 
that have been almost completely absorbed by the quartz. The wall-rocks 
adjoining the quartz wins and stringers are in places characterized by the 
development of much biotite or {lhlorite, or rarely an amphibole. Some of 

' the quartz veins carry a little, generally less than 1 per cent, of pyrite, 
pyrrhotite, arsenopyrite, {lhalcopyrite, galena, and sphalerite; but such 
minerailization is not common. 

Four polished sections of specimens containing these sulphide minerals 
were studied under the microscope and the paragenetic !!'elations of the 
sulphides to each other were in part determined. The specimens were 
collected by the writer ·and probably represent the most {lomplete sulphide 
association. Two of the specimens were from deposits reported to assay 
0 · 50 ounce of gold a ton. The sequence of mineral deposition as determined 
from the specimens is believed to be fairly representative for the area in 
general. From earliest to latest, this sequence is as follows: quartz, arseno­
pyrite, magnetite, py.rite, pyrrhotite, chalcopyrite, pyrite(?), quartz, and 
carbonates. There is probably overlapping of the quartz and carbonates. 
The relwtionship of other sulphides, .suc'h as galena and spalerite, could 
not be determined as they were nowhere in close associiation with the 
sulphides listed. According to Quinn (15), sphaleriite should precede chal­
copyrite ·ood galena follow it. 

Arsenopyrite occurs in large to small, generally euhedral cry.stals, 
although some of the small grains may 'be partly rounded and corroded by 
othe!l' sulphides such as pyrrhotite and pyrite. In places, as along the 
southeastern contact of the main body of volcanic rocks on the LaSa'lle 
ground, and in the vfoinity of the Viking ·shaft, it occurs in abundance and 
in crystals up to t inch long. Normally, it is restricted mainly to a few 
narrow zones. 

Pyrite is an abundant sulphide in the Giauque Lake area; although 
nowhere as spectacular as arsenopyrite, or as widespread as pyrrhotite, it 
is common, occurring in large to small grains, generally well-foNned cubes, 
and in some instances forming an intergrowth with pyrrhotite, as if the 
latte!!' had formed by exsolution from the pyrite. Some irregular grains are 
probably the result of corrosion; others have a vein-'like form as if younger 
than other sulphides, so there are possibly two generations of pyrite, as 
indicated in the paragenetic sequence presented above. 

Pyrirhotite is the most widespread iand abundant sulphide of the area, 
occurring in irregular, generally small ·grains and distributed not only in the 
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quartz veins and •bodies but also in the volcanic and dioritic rocks and in 
some of the argillite beds ·and metamorphic rocks. It appears to have been 
deposited later than the other sulphides with the exception of chalcopyrite. 
Some of the pyrrhotite in the argillite and greywacke is believed to be 
syngenetie. 

Chalcopyrite is a very rare sulphide occurring in tiny specks scattered 
here and there in pyrrhotite or in small irregular grains in ·the carbonate 
minerals. 

The quartz of the veins ·and stringers carrying the above sulphides 
varies greatly in colour and appearance. It may be glassy, glassy white to 
milky white, and grey to dark grey and black. Some of the white quartz 
is granuliar, and although most of the glassy and white quartz is massive 
and barren it may in places carry a little gold. The grey to black quartz 
is more commonly well fractured and is believed to owe it.s colour to 
impurities resulting from incomplete digestion of wall-rock material. It is 
the most commonly mineralized quartz in the area, and 1also the one that 
carries the most gold. The white quartz is at least in part later than the 
grey to black quartz, as it cut.s the black quartz ·at several p~aces in the area. 
This is well •shown in the underground workings at the property of Dis­
covery Yellowknife Mines Limited. 

The quartz veins and stringers are believed to be of Precambrian age. 
They were observed in the sedimentary and volcanic rocks, the diorite 
sills, and the porphyry masses, 1and they cut across the minor structural 
features of the area; but they were·seen to be cut by the late gabbro and 
diabase dykes. So, the quartz material was probably -deposited in late 
Archrean or early Proterozoic time, but definitely before the injection of 
the gabbro dykes. It is probably rel1ated to the granite bodies that outcrop 
to the west or to the north at some distance beyond the map-area. On the 
other hand, a few irregular quartz masses were seen within the gabbro 
dykes emplaced along the Morris !Lake fault north of the Viking camp. 
These quartz masses represent probably some of the quartz that has cir­
culated ·ailong, and was deposited in, this fault zone; they are not believed to 
be related to the quartz veins and stringers occurring here and there 
throughout the area, but are probably much younger. 

DESCRIPTION OF PROPERTIES 

The properties described in this chapter are those of incorporated com­
panies, and are described more or less in the order of amount of work 
done. Aside from these properties, a little exploratory work has been 
done on neighbouring ground, but has not proved significant, and in most 
instances the claims where this work has been done have lapsed and little 
description seems required. In summary, this work commonly represents 
either trenches or X-ray diamond drilling, and involves either quartz veins 
and stringers or mineralized argillite bands. In all instances, the locations 
where such work has been done have been indicated on the map. 

DISCOVERY YELLOWKNIFE MINES LIMITED 

The property of Discovery Yellowknife Mines Limited is near the 
western shore of Giauque Lake. It comprises eight surveyed claims and 
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fractions, the Lux No. 1 to No. 4 claims and Avis No. 1 and No. 2 claims, 
and the Discovery and Quinn fractions. The property is bordered on the 
north by that of Typhoon Yellowknife Mines Limited, on the west by that 
of Goldpac Yellowknife Mines Limited, and on the south by the holdings 
of LaSalle Yellowknife Gold Mines Limited. The Discovery camp is 
located on the top of a high hill on the west shore of Giauque Lake and 
can accommodate from seventy to one hundred men (See Plate I). 

Hi3tory 

The Lux-Avis claims were staked by A. V. Giauque and sons in the 
late summer of 1944, and the two fractions were staked since by the 
present company. The original six claims were subsequently optioned to 
Jakeway Prospecting Syndicate, who organized Discovery Yellowknife 
Mines Limited and incorporated it as a company in February 1945. In 
the following spring, an X-ray diamond drilling program was started to 
explore a few quartz veinlets in recrystallized basic volcanic rocks, and 
by August amounted to about 2,400 feet. The results of this dri1ling were 
further investigated in November 1945 by N. W. Byrne, who has since 
acted as consulting engineer for the company. These investigations led 
to the discovery of t'he 'North vein' 'by the prospector Bert W agenitz, and 
by the end of November twenty-'\Seven rock trenches had been excavated 
across the vein· at intervals of 20 to 25 feet, the aggregate length of the 
trenches amounting to 375 feet. In December of the same year the com­
pany was reorganized, and a new, extensive diamond-drilling program was 
inaugurated in January 1946 to explore the North vein and adjoining 
area. Initial work was with an X-ray machine, but ·standard drilling 
commenced in February 1and continued into September, at which time total 
drilling, apart from the original 2,400 feet mentioned above, aggregated 
979 feet of X-ray and 20,087 feet of of standard drilling. By June 1946 
enough information had been obtained from the dril:ling and surface work 
to warrant underground development, •and to indicate the type of plant 
necessary for such operations. Orders for the necessary machinery were 
sent in July. During this drilling program no further surface trenching or 
stripping was done on the property. Pending the arrival of the machinery, 
a portable sinking machine was flown to the property in October 1946. 
Sinking of a three-compartment shaft was begun in November, and by 
March 1947 the portable sinking machine was replaced by the permanent 
plant, which was then installed. Sinking was discontinued for a time to 
permit development on the 125-foot level, but in July 1947 was resumed, 
and the shaft deepened to the 250-foot level. Underground work on these 
two levels continued throughout 1947, and extended into April 1948. Most 
of the necessary camp buildings were erected in 1947, and those in use 
during the winter of 1947-48 were of permanent construction and well 
insulated. Further work was done during the years 1948 and 1949 in 
preparation for the installation of a 100-ton mill. The mill, purchased in 
April 1948 from the Mount Washington mine in Montana, was on its 
way to Yellowknife in September 1948 when the barge carrying it sank 
on Great Slave Lake. It was immediately replaced by another mill obtained 
from Cariboo Hudson Gold Mines Limited of British Columbia, and most 
of it transported to Yellowknife before the freeze-up in 1948. The mill 
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as now installed includes amalgamation and cyanidation units, the ore 
passing through the amalgamation unit first, then through the cyanide 
plant, resulting in a total recovery of aibout 96 p€r cent of the gold content. 
In the autumn of 1949, underground operations were resumed in order to 
bring the mine into production by January 1950; the mill was completed, 
and the shaft deepened to a new leve~ at 365 feet. Work on this level 
commenced in April 19.50, and by January 1951 the 365-foot Jevel had 
been opened to near its present face. Since January 1950, the mine has 
been producing at a rate varying from 60 to 100 tons· a day, with a total 
recovery to the end of the first year of 18,033 fine ounces of gold. This 
came from the treatment of 30,000 tons of ore averaging 0·624 ounce of 
gold a ton, with a net i"eceipt plus estimated ·cost-aid equalling $853,117. 
Operating profits for that year were of the order of $272,000. By January 
1951, the shaft had been deepened to the 500-foot level,. a new station was 
opened on it, and development •in this new level pl:anned. 

Development 

The property has been explored from the surface by trenches and 
diamond drilling. At least sixty rock trenches, varying in size from a 
small pit to excavations 60 f.eet long, 6 feet wide, and 4 feet deep, have 
explored the North vein, the West zone, the South zone, and several other 
small occurrences of quartz. Twenty-seven of them are across the North 
vein and gave results that warranted diamond drilling from the surface to 
explore possibilities at depth. Three of them are above the West zone. 
Drilling was also done to explore the different ore zones •at depth, and 
pa·rticularly to e~lore the contact zones between volcanic and sedimentary 
rocks. Surface drilling to January 1950 aggregated. at least 3,350 foet 
with an X-ray machine and 20,087 feet by standard drilling. All this 
surface work has 'been concentrated on the Lux Nos. 3 and 4 claims and 
on the Discovery fraction, most of it on the Lux No. 3. 

Underground development (Figure 9) has been concentrated on the 
Lux No. 3 claim close to its boundary with the Discovery fraction. Up 
to the end of February 1951, underground work included a three-compart­
ment shaft to a depth of 520 feet, with stations cut at 125, 250, 365, and 
500 feet, and levels opened at these stations. Lateral development on the 
125-foot level consisted of 958 feet of drift, 425 feet of crosscut, a raise 
at the nose of the North vein to the surface, and arrangements for stoping. 
Lateral work done on the 250-foot level comprised 557 feet of drift, 
374 feet of crosscut, two raises-one from the west limb of the North vein 
to the 125-foot revel, the other in the West zone up to the 125-foot level­
and also stope development. The 365-foot level comprises at least 1,025 
feet of lateral development, whereas such work has only commenced on 
the 500-foot level. Diamond drilling done underground up to January 
1950 has aggregated about 11,760 feet. 

Geology 

. The property of Discovery Yellowknife Mines Limited is underlain 
by volcanic and sedimentary rocks, with the latter .greatly predominating. 
Volcanic Tocks occur in a belt that extends scmthwesterly from the middle 
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of the Lux No. 3 claim to about midway of the La Salle-Discovery 
boundary, a distance of about 2,000 feet, and continues for 1,300 feet on 
LaSalle ground. This belt is between 400 and 550 feet wide, and is com­
posed mainly of gametiferous hornblende-feldspar gneiss in.Pl!'ces showi~g 
pillowed and fragmental structures. Another body of similar volcamc 
rocks, approximately 700 feet long ,and less than 100 feet wide, was traced 
slightly northeast of the northern end of the main volcanic belt. It is 
separated from the main body by :relatively undeformed to highly con­
torted sedimentary strata. North 1and east of the main volcanic mass lies 
a complex of greywacke and argillite, now closely folded and altered to 
quartz-feldspar-mica schists and nodular schists, the nodules being com­
monly cordierite metacrysts, rareliy andalusite. In close proximity to the 
northern tip of the main volcanic belt, these sedimentary rocks are mixed 
with some beds of dark green material believed to resemble the granulite 
seen farther west. A :band, 1,300 to 1,700 feet wide, of finely interbedded 
quartzite and granulite occupies most of the area west of the volcanic belt. 
A dyke of porphyritic gabbro, which intersects all the other formations 
in a northwesterly direction, outcrops in the southwestem corner of the 
property and ca.n be traced beyond for long distances in either direction. 

Structure 

All the formations on the Discovery Yellowknife property have a 
general northeasterly trend, and except in a few places the clip is steep to 
the northwest; in the northwestem corner of the property, north of the 
Discovery fault, on the Lux No. 2 daim, the dip of the formatioos ranges 
from 75 degrees southeast to vertical. The northwestern contact of the 
main volcanic mass also dips steeply southeast to vertically, but its south­
eastern contact dips steeply northwest to vertically. At its northeastem 
extremity, the vol.canic belt plunges steeply to the southwest, and ailthough 
its northwestem contact near this northeastern end is vertical the south­
eastern contact has a dip of between 70 and 85 degrees to the northwest, 
suggesting that the belt is a lenticular body narrowing and shortening with 
depth. The small body of volcanic rock appears also to dip as a unit north­
westerly and parallel with the southeastern contact of the main mass, and 
probably to narrow with depth. 

The formational trend is in general northeasterly, but at the nose of the 
main volcanic mass and near its southeastern contact with the sedimentary 
strata, the latter appear to trend in all directions. The suggestion from 
field mapping is that they have been intensely and complexly drag-folded, 
the drag-folds occurring apparently in a continuous series extending from 
the LaSalle property to the Discovery shaft. The axes of these drag-folds 
trend slightly east of north and, as a deduction .from mapping beyond the 
limits of this property, they probably indicate a position on the southeastern 
limb of a. major ·anticlinal structure. The axis of this major anticline 
would pass somewhere near the northwestem contact of the nose of the 
main volcanic 1body. Along their southeastern contact, the volcanic rocks 
show pillows apparently facing southeast, and all the sedimentary strata 
southeast of the volcanic rocks also appear to face southeast and, therefore, 
to overlie the volcanic rocks in that direction. On the LaSalle ground 
beyond the Discovery property, there are suggestions of an angular uncon-



formity between the volcanic and sedimentary rocks, .as the flow structure 
appears to 1be truncated by the sedimentary formations along the south­
eastem contact of the volcanic belt; on the other hand, all the sedimentary 
formations northwest of the volcanic belt face northwest, suggesting that 
the structure on either side of this belt is anticlinal. 

The property is traversed by several faults. Most of them are of small 
displacement and of minor impoliance structurally and economically. One, 
however, the Discovery fault, is of some significance as it offsets the ore­
bodies, and has a horizontal displacement of about 220 feet. It has been 
described in detail in the preceding chapter. 

Ore Zones 

North Vein. This vein (Figure 10) occurs in sedimentary rocks about 
300 feet northeast of the northeast end of the main body of volcanic rocks. 
In .plan, the vein is U-shaiped, open to the south and with the arms trending 
southerly. At the time of mapping, oll'ly discontinuous and smaJ.l parts of 
the vein could be seen at the surface, but, as reported in 1945, it was con­
tinuously exposed .for 600 feet, with a width varying between 2 and 28 feet. 
As determined :by underground exploration, the vein is continuous from the 
surface to the Discovery fault at an approximate depth of 380 feet. The 
vein was apparently picked up below the fault at a depth of about 460 feet, 
and appears to extend to greater depth. Above the fault the vein plunges 
northerly at an angle varying from 85 degrees to as fow as 70 degrees in the 
western limb. Its east ilimb dips from 87 degrees west to vertically, whereas 
the west limb dips about 73 degrees west to as low as 65 degrees in its 
southwestern extremity, so that the limbs of the U gradually diverge with 
depth. On the 125-foot level they are 90 feet 1apart; on the 250-foot level, 
100 feet; and on the 365-foot level, 120 feet. 

The sedimentary rocks in which the vein lies have been recrystaMized 
to quart-feldspar-mica schists and nodular schists. Bedding trends are 
apparent at several places, but top determinations are rarely possible. 
However, from the available information, it -appears pro'ba:ble that the vein 
ocoupies .an anticlinal position on a drag...;fold on the eastern 1Iimb of the 
main anticlinal structure on this property. 

The North vein is now incompletely exposed, due to construction work 
and surface modifications, and most of the following details have been 
assembled from what could be seen underground when the property was 
examined. The vein was followed on the 125-foot level for 540 feet, on the 
250-f oot level for 460 feet, and on the 365-foot level for 340 feet .along the 
nose and the west limb of the vein. In general the vein is irregular in width, 
but is continuous from the southern end of the east limb to the northern end 
of the west limb. The east limb is almost straight, particular:ly as exposed 
along the 250-foot level. The west limb, however, is represented by a 
suooession of small, sinuous, elongate bodies of quartz difficult to follow. 
In width, the east '1imb averages about l ·8 feet on the 125-foot level and 
3·8 feet on the 250-foot level. At the nose, its average width is about 5·7 
feet on the 125-foot level, 4·2 feet on the 250-foot level, and 3·3 feet on 
the 365-foot level. Widths along the west limb vary from a few inches or 
less to 12 feet, and as the vein is not continuous no satisfactory average 
figure could be obtained. 
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The North vein is composed mainly of quartz. Its contacts are sharp, 
and commonly the quartz adheres firmly to the wall-rock, which is impreg­
nated with large flakes of biotite within a narrow zone .along the vein walls. 
At places where the biotite is most abundant the vein parts more easily 
from the wall-rocks. Two main types of quartz were noted, a black or 
dark grey and a milky white quartz. Although in many places the types 
appear to grade into each other, in some sections of the vein the milky 
quartz definitely cuts across the bla-0k quartz, and for this reason appears 
to 'have formed later. The black quartz contains much biotite, which is 
commonly distributed either in patches or seams and is not everywhere 
uniform in texture. Along the east limb of the vein, for example, there is 
evidence to indi-0ate that the black quartz has digested much of the wall­
rock and that its mottled and banded appearance in places is the result 
of this .process. At the nose and along the west -limb of the vein, the black 
quartz is mottled and banded, but not as notfoea:bly as along the east limb, 
where ·banding is especially pronounced. Milky quartz occurs in every part 
of the vein, and in the area of the west limb extends beyond the main vein 
itse1f into the adjacent wall-rocks. The banded structure of the black to 
grey quartz is eommonly paraillel in strike and dip ·with the walls of the 
vein, and in many places is more pronounced near the walls than in the 
centre. In addition to quartz and biotite flakes, the vein contains small 
amounts of gold, pyrrhotite, pyrite, a.rsenopyrite, pentlandite, galena, chal­
oopyriibe, magnetite, ilmenite, cialcite, apatite, and oligoclasie. Altogether, 
the metallic minel'als- account for less than 1 per cent of the vein, and com­
monly are found in close association with concentrations of biotite flakes 
and in fractures in the quavtz. The calcite is found as seams. 

Gold is the most important ore mineral, and a1lthough it is distributed 
throughout, it is definitely more concentrated in some parts of the vein, 
particularly at the nose and at 'Places along the west limb and close to the 
foot-wall, where the orebodies occur. From the surface to a depth of 365 
feet, 47,000 tons of ore averaging 0·86 ounce gold a ton are reported to have 
been proved in this vein. The gold is reported to occur free, and to be 
quite eoarse in places. It is not believed to be closely associated with the 
sulphides. 

In addition to the North vein north east of the main belt of volcanic 
rocks, another quartz vein aibout 3 feet wide and containing some gold was 
encountered underground. The vein lies some 100 feet 111orthwest of the 
southwestem extremity of the North vein and was first intersected by 
drilling from the drifts leading from the south western end of the North vein 
to the West zone on the 250- and 365-foot levels. Later a crosscut was 
driven on the 365-foot level from the main drift to reach it. Some 53 tons 
obtained from it are reported to have averaged 0·60 ounce of gold a ton. 

West Zone. This zone lies in and near the northern tip of the main belt 
of volcanic rocks, about 450 feet southwest of the nose of the North vein. 
It is an area of dense, dark green volcanic rocks cut in a northerly direction 
by numerous irregular bodies of quartz, most of which are small (Figure 
11). The volcanic rock in which they occur has been recrystallized to a 
dense, dark green, massive to gneissic quartz...feldspar~hornblende rock, in 
part garnetif erous. The West zone was prospected first from the surface 
by three trenches ·and several di,amond dri'11-holes, and later was explored 
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Figure 11. Plan of W esb zone a.rea on the 365-foot level of the Discovery mine, 
Discovery Yellowknife Mines Limited, Giauque Lake area, Northwest Territories. 
(Prepared from official plan of the Compa.ny.) 
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on the 12·5-, 250-, and 365-foot levels by 100 feet of drift on each level and 
some lateral slashing, and by a raise from the 250-foot level to about 
80 feet from the surface. 

Both black and milky white quartz occur in the West zone, and, as in 
the case of the North vein, the black quartz is in part mottled and banded, 
possibly as a result of incomplete digestion of wall-rock material. Where 
the quartz occurs as seams, veinlets, and small maosses, it presents sharp 
contacts with the wall-rock and ·adheres firmly to it, but where the quartz is 
found in large irregular masses, it appears to have irregular 1and gradational 
contacts and to include much wall-Tock in the form of inclusions and 
rosettes of dark green amphibole. In general, the quartz contains a little 
gold, pyrite, pyrrhoti.te, chwlcopyrite, spha'lerite, and white feldspar. The 
wall-rocks are also slightly mineralized, and on the whole the percentage 
of sulphide minerals is greater in the West zone than in the North vein. 
An orebody of 32,000 tons, averaging 0·37 ounce gold a ton, has been 
outlined by drilling, and its vertical continuity estaiblished between the 
100- and 365-foot levels. This orebody is of irregular shape and increases 
in area and grade to rtJhe 250-foot level, below which it appears to decrease 
rapidly in area if not in grade. This is shown lby the following :figures: 

Area of 
horizontal Grade, 

Level section in ounces 
s~uare of gold 

eet per ton 

121>-foot .............................................................. . 1,332 0·225 

165-foot ............................................................... . 1,560 0·302 

210-foot .............................................................. .. 1,657 0·382 

250-foot ............................................................... . 1,890 0·44 

365-foot ............................................................... . 640 0·420 

Apparently, the gold is found not only in the vein quartz but also in the 
wall-rock, and for this reason the orebody is a mixture of both. Gold is in 
the native state, and, apparently, not necessarily in close association with 
the sulphide minerals. 

South Zone. What is known as the South zone at the Discovery Yellow­
knife mine is a contact zone between volcanic rocks and argillite. It lies 
ailong the eastern contact of the main volcanic ibelt and aboot 700 feet 
southwest of the northern end of the North vein. The South zone was 
prospected at first from the surface iby trenches and X-ray diamond drill­
holes, and afterwards was opened on the 125-foot level by 150 feet of drift. 
Although high assays were obtained from the surf.ace work, underground 
development has indicated a gold content of less than 0·3 ounce a ton 
across an average width of 36 inches. 

Early in 1951, the zone was explored iby, and from, 100 feet of drift 
run on the 365-foot level. Samples of ore grade are reported to have been 
obtained from the ddlling done from this drift into the adjoining volcanic 
rocks. The rock encountered and forming the ore-bearing zone is reported 
to be similar to the rocks of the West zone. 
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Several quartz stringers were observed in the South zone at the surf ace, 
but only a if ew of them, and these rather small, were encountered on the 
125-foot level. The zone is heavily mineralized, pyrite, pyrrhotite, and 
arsenopyrite being common not only in the voleanic and sedimentary rocks 
but also in the quartz stringers. A Httle white feldspar occurs in the quart.1, 
which comprises both black and milky white types. 

VIKING YELLOWKNIFE GOLD MINES LIMITED 

The property of Viking Yellowknife Gold Mines Limited (Plate VB) 
lies at the west and southwest end of Morris Lake, about 8 miles south­
west of the Discovery shaft, and comprises forty-nine, unsurveyed, adjoin­
ing claims, namely, the Arlene Nos. 1 to 6, the Ola Nos. 7 to 24, the BBB 
Nos. 1 to 12, the KAM No. 1, and the DEI Nos. 1 to 12 claims. It is 
bordered on the north and northeast by the properties of Greenlee Mines 
Limited and Centrix Yellowknife Mines Limited. 'The Viking camp 
includes a wood-framed cook-house and five tents, and is located. on the 
west shore toward the southern end of Morris Lake. K. A. Matheson and 
Henry Lepp were resident engineers during the period of exploration. 

History 
Gold was first disoovered on the Viking pr0perty in the spring 

of 1945. The original property, comprising the Arlene, Ola, wnd BBB 
groups of claims, was optioned in January 1946 to Athona Mines (1937) 
Limited, who subsequently purchased the adjoining KAM and DEI claims 
to the east. A program of trenching and diamond drilling commenced 
in the spring of 1946 aind continued into early 1947. In Mar~h 1947, 
a portable sinking machine was flown from the Discovery mine Ito the 
property and a prospect shaft was begun in April and completed by the 
end of June. In May of the same year, the company was reorganized 
and rt.lb.e property was t11ainsferred to Viking Yellowknife Gold Mines 
Limited, who took over to continue shaft sinking and proceed with under­
ground explorations. The lailiter, includiing drifting, crosscutting, and drill­
ing, was continued to the end of September 1947 when the oa.mp olosed 
for the winter. No further work has ·been reported. 

Development 
Most of the exploratory work has been concentrated on the Ola 

No. 9 and BBB No. 1 claims, or what is knoWIIl ·as the Main zone on 
lflhe properity (Figute 12). Surface work ·on this zone comprises about 850 
linear feet of rock and surface trenching in more thail! twenty-six trenches; 
thirty-five standard diamond driH-holes, aggregating 13,123 feet, most 
of them to a.n average vertical depth of 150 feet; and nine X-ray diamond 
drill-holes, aggregating about 1,000 feet. The Main zone was also explored 
from the surface by a. two-compartment prospect shaft (8) inclined to 
the nort.beast in the trend of the zone, at an •rungle of 65 degrees. The 
shaft was sunk in the north end of the zone about 3,500 feet due west 
of the Viking camp. It is 7 by 10 feet in size, with one compartment 
serving as man-way, 81Ild has Ml uncoviered headframe •abouJt 32 feet high. 
The shaft is 159 feet 'long and ·a station was opened at 150 feet slope 
depth. Underground exploration consisted of slightly more than 400 feet of 
drifting, .crossC'Utting, and slashing, and 734 feet of standard dii:amond 
drilling (Figure 13) . 
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Figure 12. Geological ploa.n of workings on the Main zonie of Viking mine, Viking 
Yellowknife Gold Mines Limited, Giauque Lake area, Northwest Territories. 
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A little exploratory work was also done on the BBB No. 4 daim 
about 3,900 feet south of the inclined shaft, or oabout 6,000 feet southwest 
of the main camp. This plooe, known on the property as the East zone, 
was explored by three rock trenches and .at least five X-ray di1amond 
drill-holes. 

Other rock trenches were observed at several places on the property, 
but apparently encountered nothing of interest. 

Geology 

The Viking property is underlain ·almost entirely by sedimentary 
rocks. These vary m composition from argillite and rargiUaooous gre:y­
wacke rto siliceous greywacke and min-0r quartzite, and ·are all finely to 
coarsely interbedded. A sma.11 lens of volcanfo rocks, in part pillowed 
81Ild in part highly gneiasic, outcrops about 800 feet northwest of the 
Viking 1}amp. The lens is 2,500 feet long by 50 to 300 feet widre. There 
are also four narrow sills of diorite, which vary greatly in Jien~h and 
~ea.ranee ·and which outcrop in the vicinity of tJhre shaft and the camp. 
A few gabbro dykes striking northwesterly and others northeasterly to 
easterly cut all the other rooks on the property. Some 1}arry pink feldspar, 
and most of them appear to occupy parts of fault zones. 

Structure 

Most of the rocks on the Viking property trend north 30 to 75 degrees 
east, and aJrl dip steeply. Top determinations Q.ndicate that all strata 
northwest of the s!hiaft appear to face northwest; the shaft it.self is on 
the northwestern limb of a.n ·anticline but not f·air from the ·anticline.I 
axis, as a few hundTed feet southeast of the shaft the formations face 
eoutheast. The shaft was sunk on a dioribe siJ.l, which wa.a tl'aced south­
westerly for about 2,000 feet, where it apparently ends. Farther sout!hwest 
it appears to be continued by an-0ther sill fua.t begins slightly southeast 
of the end of the first sill and iconrtinues southwest to, and raround, tlhe 
nose of the .a.nticlioo, where it fol.lows the bedding and was traced &moat 
&s far as the southwestern end of Morris Lake along tJhe southeastern limb 
of the fold. Although the strata on the nortJhwestem limb of the •anticline 
and for long distances west of the shaft are uniformly bedded, those on 
the southeastern limb are greatly crumpled: iand drag-folded. 

Sev&al faults cross the property in northwester'ly an:d northeasteclry 
directions, and those mapped: have been described in a previous section 
of 1h.is ·report. 

Ore Zones 

Main Zone. What is regarded •as ifue Main zone on the Viking property 
is a siU of altered driorite traversed by many irregular tor lenrticuJa:r bodies 
of quartz and oorrying some gold (See Figure 12). It outcrops at irregular 
intervals for a distance of 2,300 feet in a north 33 degrees east dirootion, 
its northernmost exposure lying about 200 feet noliheasit of the Viking 
shaft. The sill was traced about 800 feet farther northeast by drilling, 
but appears to end to the southwest within a few feet beyond the souifuiern­
most rock trenoh. The siH varies in width from about 10 feet to a 
maximwn of 60 feet within relatively short distances and has a dip of 
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70 to 80 degrees ito the southeast. From a point about 100 feet northea.st 
of the shaft to a point about 400 feet soutJh of it, and at about 10 feet 
from the southeast contact of the sill, the latter encloses a band of 
sedimentary materia~ about 10 feet wide. 

The diorite is a fine-grained massive rock jointed m two directions, 
one parallel with the sill, the other .almos·t at right angles to it, and 
greatly altered. Its weathered surf ace is light brown to bmwnish ween 
8.D.d rusty; tJhe fresh rock is dark grey. Sedimentary rocks ia.1ong both 
oontacts of the diorite sill are altered; they contain abundant coairse 
bi-otite associated with some green amphibole. Rosettes and clusters 
of radiating 1actinolitic amphibole, some reaching -! inch in diameter, are 
common rin the sill, and are partfoularly noticeable in zones a few inches 
1Jhick adjoining the quartz masses, rus wel1 as in irregular patches through­
out the sill wlhere no vein matter can be seen. Some rosettes have •also 
been noted in the quartz masses and stringers. Grains and small agglomera­
tions 'Of pyrrhotite and pyrite occur abundantly throughout the diorite 
sill, pactJicularly ·associated with the amphibole clusters 1and concentrated in 
the contact zones of the sills with the sedimentary rocks and along naTI"ow 
zones adjoining the quartz bodies. Arsenopyrite was ·seen in it:Jhe vidnity 
of the shaft i·n some of the quartz masses, in places forming Large iorystwls. 

Under the microscope, the dioriite is seen to be composed of sparsely 
distributed clusters of radiating actinolitic amphibole forming about 20 
per -0enrt of the rock; of subhedral to anhedral grains of oligocliase amount­
ing to ·about 50 per cent of the diorite; •and of mi'Ilor amounts of quarrtz, 
sphene, and biotite. In addition, there is much opaque materia;l in large 
to dust-like grruins scattered ~hrough the rock. This mineml 'Composition 
and the :texture of the rock suggest a greatly altered rock in which most 
of the original mineral constituents have been altered by hydrothermal 
aetion. This has been described more fully in the des·cription of the 
intrusive rocks in Chapter II. 

The dforite is traversed by numerous, irregular to lenticu1a.r bodies 
of quartz, many of which are concentrated aJong ·and near the western 
ooD!IJact of the diorite sill with the intruded rocks. Most of them were 
probably introduced along joint planes in the sill. These quartz bodies 
are composed mainly of qu.a.rtz, which may be black, light to dark grey, 
white itJo milky white, and, or, glassy. In addition to quartz there ·are 
rosettes or clusters lof radiating green amphibole, some white, green, and 
pink feldspars, and a little pyrrthotite, pyrite, arsenopyrite, chalcopyrite, 
~ena, and sphailerite. The quartz ·is -00mmonly ~11 frructured, and 
adheres firmly to the wall-rocks. There is no definite paiiitern to the 
distributi'On of the black or light-ooloured quwrtz, but as previously sug­
gested it seems probable that the darker quartz contains much partly 
digested material from the wall-rocks, and thrut its collQur is due to this 
undigested material. 'Thie feldspars constitute only a sm8ill proportioo of 
the vein matter, occurring mainly as seams a~ong the edges of the quartz 
masses 1and in irregular patches and veinlets in the quartz. They are more 
abundant where rthe quartz is white, and they are 1all plagioclase----the 
white and green feldspars being ca:lcic oligocJase a;nd the pink feldspar 
albite. The S\lilpthides commonly occur .a.l'Ong fr.actures in the quartz, 
along the contruots of the quartz bodies with the wall-rocks, 'Or in the 
areas of quartz rich in amphibole clusters and along th~ indusions of 
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wall-rocks in the quaN.z. Native gold was observed by the writer in 
the quaN.z exposed in some of the trenches; it is also reported to ooour 
in the adjacent diorite and altered diorite, but it is possible that all the 
gold is related to the quartz bodies. Two interesting occurrences have 
been described by Quinn (15): "One notable oocurrenc;e of gold in altered 
rock was found 8lt ia depth of 30 feet in tbe shaft. There the gold was 
exceptionally coal'Sle ('in grains up to -l inch long) and was aiceompanied 
by very coarse grains of arsenopyrite and feldspar. These minerals are 
developed in the walls of a quartz vein contained in altered diorite. Gold 
also occurs in 1amphibolitiz.ed diorite jUBt bellow the northernmost thrust 
fault about 1.50 feet nortJheast of the shaft. The gold, which is rather 
evenly disseminated in grains up to 3 mm. in diameter, is accompanied by a 
little fine-grain~d pyrrhotite, pyrite, and arsenopyrite". 

No definite orebodies have been outlined· so far, although several gold­
bearing samples of ore grade have been obtained in drilling and underground. 
The first 61 feet of the shaft, which is sunk near the foot-wall of the sill, 
have been reported to carry an average of 0·65 ounce of gold a ton across 
an average width of 8·8 feet. The first 50 feet of drift ~long the foot-wall 
northeast of the shaft on the 1'50-foot level gave an average of 0·32 ounce 
of gold a ton across the width of the drift. 

East Zone. The east zone lies about 3·,900 feet south of the shaft and on 
the southeast side of, and close to, the northeast end of a eigar-shaped ridge. 
There, ia group of irregular bodies of quartz outcrops close to the edges 
of the ridge by a muskeg in an area about 200 feet long by 40 feet wide 
(Figure 14). The southwestern part of the ridge up to a point a few feet 
northeast of this area of quartz is oomposed of finely bedded massive 
argillite and argillaceous greywacke. An occasional thin bed of siliceous 
greywacke was noted. Northeast of the area of quartz, however, the ridge is 
a mixture of finely bedded siliceous greyw·acke, argillite, and ·argillaceous 
greywacke containing much dark green material in lenses or patches 
elongated parallel with the trend of the bedding. These beds are mueh 
contorted, and show intense crenulation and drag-folding; southwest of the 
quartz zone the formations have their normal northea·sterly trend. 

Quartz occurs as irregular to lenticular bodies and narrow stringers 
that trend in part parallel with and in part at right angles to the enclosing 
strata. The l·argest body of quartz is 27 feet long by 14 feet wide and is 
connected with narrow veins and stringers along the trend of the formations. 

The quartz is eommonly grey to white, but in places is mottled with 
blaek. It is general:ly well fractured and carries a little radiating actino­
litic am phi bole, some white feldspar-distributed mainly along the edges of 
the quartz bodies or stringers-and very little sulphide minera·ls, including 
pyrite, galena, chalcopyrite, and sphalerite. As native gold was found in 
some of these quartz bodies, trenches were excavated at three different 
places across the zone, 'but only low and erratic 1assays were obtained from 
the surface samples. Drilling to a depth of 90 feet encountered very little 
quartz ·and but little gold, except in one hoie where a eore sample 2 · 5 feet 
long assayed l ·67 ounces go'ld a ton. 

Other .Workings. Rock trenches were excavated at a few other places in 
addition to the Main and East zones on the Viking property. They were 
placed along or across small, irregular to lenticular bodies of quartz that 
pinch out within short distances along strike and probably also at depth, 
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and that commonly occur along bedding or joint planes. The quartz is 
milky white to black, in places well fractured, 'and generally sparsely 
mineralized. It carries in places a little white feldspar 'along the eontacts 
with the wall-rocks. No information on the gold content of this quartz is 
available to the writer. 

LASALLE YELLOWKNIFE GOLD MINES LIMITED 

The property of LaSalle Yellowknife Gold Mines Limited occupies an 
area about 7,200 feet long and 4,200 feet wide extending northeast from 
the northeast end of Narrow Lake. It is bordered on the northeast by 
the property of Discovery Yellowknife Mines Limited, on the southwest by 
that of Oro Yellowknife Gold Mines Limited, and on the west by the 
holdings of Goldpac Yellowknife Mines Limited. It comprises twelve 
adjoining unsurveyed claims, Bruce Nos. 1 to 8 claims and Avis Nos. 3 to 
6 claims. These claims were staked by A. V. Giauque in August 1944 and 
later sold to LaSalle Yellowknife Gold Mines Limited, which was incorpor­
ated late in 1944. The LaSalle camp lies at the northeast end of Narrow 
Lake. 

Much exploratory work has been done on the property, including sur­
face stripping, rock trenching, sampling, and diamond drilling. This work 
commenced soon after the incorporation of the company and continued 
steadily Ul'l.til June 1946 when the operations were concluded temporarily. 
By that time most of the surface work had been done, including about 
9,742 feet of standard and 5,658 feet of X-ray diamond drilling distributed 
over sixty holes. In November 1946 the company was reorganized. Opera­
tions, consisting of systematic sampling ·and detai1ed sµrveying, were 
resumed in April 1947 to be suspended again by early August of the same 
year. During the summer of 1948 the property was geologically mapped, 
and 535 feet of X-ray drilling done. In August 1950, an option was taken on 
the property for a year by Discovery Yellowknife Mines Limited and 
has since been abandoned. 

The LaSalle property is underlain by large and small lenticular bodies 
of basic volcanic rocks intercalated in sedimentary formations and dipping 
steeply to the northwest. The main mass of volcanic rocks outcrops in a 
high ridge elongated northeasterly along the boundary line of the Bruce Nos. 
1, 2, and 3 claims with the Bruce Nos. 5, 6, and 7 claims. 

Almost all the exploratory work that has been done on this property 
has been concentrated on this mass of volcanic rock or ,along its contacts. 
The rock is now an andesine-amphibole gneiss with generally a pronounced 
fragmental structure, and at places heavily mineralized with pyrite, pyrrho­
tite, and arsenopyrite. It is cut at irregular intervals by narrow and 
commonly short quartz veins and stringers. Due to the abundant iron 
sulphides the weathered surface of this rock is in places notably rusty, 
thereby obscuring most of the structural features and obstructing pros­
pecting and exploration. At least sixty stripped areas and rock trenches 
were counted on the property, most of them either along and across quartz 
veins and stringers found in volcanic rocks or in areas of'heavily mineral­
ized volcanic rocks. A few of them cross the contact zones between 
volcanic and sedimentary rocks, and four were observed to cross quartz 
stringers in sedimentary beds. 
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Quartz veins and stringers are numerous on this property. Most 
of them trend between north and north 40 degrees east; others, however, 
strike about northwest and north 65 degrees east. As these are also the 
common directions for joint fractures on the property and in the adjoining 
sedimentary strata, it seems probable that these structures are joints and 
guided the vein-bearing solutions. Most of the veins dip vertically to 
steeply in either direction or westerly at angJes of 40 to 55 degrees. Some 
are almost flat for short distances. Most of the veins are short and 
narrow, generally less than 2 feet wide, but some have been traced for 100 
feet or more. The quartz is commonly milky white, but in places, par­
ticularly in the best gold-bearing veins found on this property, it is light 
to dark grey or black and well fractured. It may or may not be sparsely 
mineralized with pyrite, pyrrhotitie, and arsenopyrite; and some of the 
veins carry a little white feldspar along their margins or here and there 
throughout the quartz. The grey to blaick quartz appears to earry small 
amounts of biotite and amphibole, which are believed to represent partly 
digested material from the wall-rock. The contacts of the quartz veins 
or stringers with the wall-rock are generally sharp, and the wall-rocks 
themselves are commonly massive and only slightly a1tered. 

Most of the work on the LaSalle property has been concentrated in 
a small area, about 1,700 feet long, in a nortlheasterly direction, by 600 
feet wide, lying north west of the north west end of Winter Lake, either 
along ·the shore of the lake or along, and a few hundred feet north west 
of, the southeastern oontact of the main volcanic mass. There, at least 
eight quartz veins were tested by trenching and diamond drilling, and so 
far as known have provided the best assays on the property. Thus, the 
No. 5 vein has been traced for 92 feet and averages, as reported, 0·787 
ounce gold a ton across an average width of 1 ·37 feet. In December 1947, 
it was reported that the No. 4 vein had been traced for 125 feet and 
averaged 0 · 889 ounce gold a ton across an average width of 1·02 feet. 
Much surface stripping was also done along the northwestern contact of 
the main volcanic mass about 1,000 feet northwest of the northwest end 
of Winter Lake. There, several wide milky quartz veins were exposed and 
sampled, but apparently contain very little gold. At least five rock trenches 
were excavated a,nd several drill-holes were put down at the northeastern 
end of, and particularly close to, the northwestern contact of the main 
volcanic mass. There the trenches are in rusty, mineralized, basie, volcanic 
rooks and across narrow, short quartz stringers. Encoura,ging gold assays 
are reported from these trenches. 

Some work, including a few shall<>w diamond drill-holes, was also 
done near the southwest end of the band of volcanic rock that extends 
from the Discovery shaft oo near the north end of Winter Lake. No 
information is available on the results of this work, but at least eleven 
rock trenches or pits were noted either in the rusty volcanic rocks or 
across quartz stringers in mineralized sedimentary rocks. A little work 
has also been done in other parts of tJhe property. 

In $Ummary, although the promising areas of the property have been 
extensively prospected and explored, rooords of the result.6 of the work 
done so far on this property are fragmentary, ·and it is not yet possible 
to outline the poseible Qre zones. Except for about half a dozen assays · 
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averaging 1 ·50 ounces gold a ton across widths of 3 to 21 inches, most 
of the dbher returns obtained by sampling core and trenches fall below 
0 · 40 ounce gold a ton across an average width of 36 inches. 

GREENLEE MINES LIMITED 

The property of Greenlee Mines Limited in Giauque Lake map-area 
lies a short distance north of the north shore of Morris Lake and com­
prises the Pool N os. 1 to 18 daims. The oompany was formed in 1938, 
but did not acquire this group of claims until 1946. The claims ·are 
bordered on the south by the property of Viking Y eUowknife Gold Mines 
Limited and Centrix Yellowknife Mines Limited aind on the east by that 
of Northland Mines Limited and Circle Yellowknife Mines L!imited. The 
Greenlee camp, including in 1946 seven framed tents, is situaited on the 
north shore, and almost at the east end, of Morris Lake. 

Much work was done on this property during ·the summer and autumn· 
of 1946. The Pool Nos. 1 to 6 claims were surveyed and geologically 
mapped and about 1,100 linear feet of stripping and rock trendhing and 
4,197 feet of diamond drilling were done on an area 1,400 by 400 feet on 
the Pool Nos. 4 and 5 claims (Figure 15). Altogether, fifty-one trenches 
were excavated on these two claims. In the autumn of 1950, about 800 
more feet of drilling was done on the property in the vicinity of the 
previous work. This area lies about a mile n'Orth of the Greenlee camp, 
and a good trail leads to it from the end of a smaH bay on Morris Lake 
slightly west of the camp. Three other trenches were noted on Pool 
No. 3 claim. 

The Greenlee property is underlain almost entirely by greywacke, 
argillaceous greywa<lke, and argillite, which are finely to coarsely inter­
bedded. On the Pool Nos. 4 to 6 claims they have been intruded, in part 
along the bedding planes, by lenticular to irregular bodies of diorite. 
A fault with a horizontal displacement of about 3,500 feet and striking 
northwesterly cuts the property close to the eastern boundaries of ibhe 
Pool Nos. 16 and 17 elaims. The sedimentary beds all strike oortheasterly 
and dip steeply ito vertically in either direction. In the area covered by 
the six surveyed claims (Pool Nos. 1 to 6), the strata form part of the 
southeastern limb of an aniticlinal structure, the surface traoee of whose 
axial plane passes along the northern boundaries of the Pool Nos. 4 to 6 
claims. The diorite masses outcrop near this axial region, and most of 
the exploratory work that has been done on this property hae been con­
centrated on the most southeastern body of diorite or the one outcropping 
near the southern boundaries of the Pool Nos. 4 and 5 elaims (Figure 15). 

Although in general the diorite bodies are sparsely mineralized with 
pyrite a.nd pyrrhotite, the most southeastern mass of diorite on this 
property is more heavily mineralized than the others, is also more altered, 
and is traversed by numerous veins, stringers, and irregu~ar masses of 
quartz, which in places carry some native gold. The diorite body varies 
greatly m width, and although trending in general northeasterly, bends 
slightly to the south or to the north in conformity with fold& in the 
enclosing sedimentary formations. It , dips steeply to the southeast, a.nd 
the intruded rocks are sili'Cified and amphibolitized, especially a.long too 
northwestern contact. Some of the quartz veins and masses are found in 
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itihe tredimentary rocks close to the contacts of the diorite mass, being 
more common along the northwestern contac·t than alt0ng the southeastern 
one. 

The quartz of the veins and irregular maSS0fJ is black to milky white, 
and carries in places patches of green amphibole, a little white feldspar, 
and sparse sulphides, including pyrite, pyrrhotite, galena, and arsenopyri:te. 
Native gold was found at several places in the trencheS' and in the drill 
cores. Good assays have been obtained, but seem to indicate an erratic 
distribution of the gold. Thus, eight diamond drill-holes, aggregating 240 
feet in a mineralized zone, gave assays of from 0 ·28 ounce to l · 16 ounces 
of gold a ton over lengths ranging from 7 to 56 inches at depths varying 
from 20 to 170 feet. 

TYPHOON YELLOWKNIFE MINES LIMrrED 

Typhoon Yellowknife Mines Limited was incorporabed in February 
1946, and was controlled jointly by Omnitrans Exploration Limited and 
Continental Diamond Drilling and Exploration Company Limited. The 
company owns twenty-one claims, consisting of the Joan group of ten 
claims, the GPS group of six claims, and five others; all of :these claims 
except the Joan Nos. 4, 5, 6, and 10 claims have been surveyed. The 
property adjoins to the south that of Discovery Yellowknife Mines Limited. 
Exploration commenced in early March 1946, was suspended in early 
autumn of the same year, and consisted of prospecting, mapping, dip­
needle surveying, trenching, and diamond drilling. At least six rock 
trenches were observed on the property, all of them across rusty, mineral­
ized zones conta·ining some pyrite and pyrrhotite and intersected by some 
quartz stringers. There are several other rusty outcrops that have not 
been trenched. Diamond drilling on the property aggregates 6,220 feet, 
and represents the major part of the exploratory work. 

Much of the ground owned by this company is under the waters of 
Giauque Lake. Only the northeastern and southwestem parts are land, 
and an exploration has been concentrated in the southwestern part of the 
property on the GPS group of claims and not far from the boundary line 
with the claims of Discovery Yellowknife Mines Limited . . 

The property is underlain en·tirely by sedimentary strata, which trend 
northeasterly. Apart from a wide band of quartzite and granulites in the 
southwestern part. of the property, all the other rocks are nodular schists. 
These are highly schistose along the western shore of Giauque Lake, and 
are traversed at several plruces by short, narrow quartz stringers. The·re 
are also several zones and areas of rusty weathering rocks, commonly black 
argillaceous types. These are impregnated with grains of pyrite and pyrrho­
tite or are cut by seams t inch wide of these two sulphide minerals, by 
carbonates veinlets, and hy many quartz seams and stringers that may 
or may not be mineralized. Most of this quartz is milky white, and in 
places may be a&Sociated with white feldspar. Some of it is gJ.assy. 

No assays have been seen by the writer on sampJ:es obtained from 
this property, but gold has been reported. 

BEAUREGARD YELLOWKNIFE MINES LIMITED 

The property of Beauregard Yellowknife Mines Limited, consisting of 
the S.B. Nos. 1 to 12 unsurveyed claims at the northeast end of Morris 



65 

Lake, was incorporated in May 1945. It is bordered on the west by the 
property of Centrix Yellowknife Mines Limited and on the north by the 
holdings of Northland Min~ (1940) Limited and Circle Yellowknife Mines 
Limited. The property was prospected during the summers of 1945 and 
1946 and standard diamond drilling aggregating 4,984 feet was done during 
1946. No further work has been reported. The diamond drill-holes are 
concentrated along a line that extends northeasterly from the Company's 
dock for 3,000 feet. 

The ·area occupied by this group of twelve elaims is underlain 'by finely 
interbedded siliceous greywacke, argillite, and argillaceous greywacke, 
intruded by northwesterly trending dykes of diabase and gabbro. The 
sedimentary rocks are believed to be part of the northwestern limb of a 
large anticline, the axial region of which passes near the southeastern 
boundary of the property. Two faults are inferred to cut across the prop­
erty, and their assumed positions are indicated on the accompanying 
geological map. In addition to these major features, the strata are involved 
in many drag-folds and minor faults. In places, quartz veins, stringers, and 
masses are .abundant, particularly in those areas of more intense deforma­
tion and faulting, and all the drilling has been done in these places. A little 
pyrite was seen in the quartz and wall-rocks, and the latter are partly 
altered to chlorite and green amphibole. 

CENTRIX YELLOWKNIFE MINES LIMITED 

Centrix Yellowknife Mines Limited, incorporated in January 1947, 
owns the R.B. Noa. 1 to 9 unsurveyed claims, which occupy most of the 
central part of Morris Lake and small land areas along the north and south 
shores of the lake. During the summers of 1947 and 1948, much prospect­
ing, rock trenching, and diamond drilling were done here and there on 
this group of claims; fifteen rock trenches, aggregating 213 linear feet, were 
excavated on the company's ground along and a short distance north of the 
north shore of Morris Lake, and about 650 feet of X-ray drilling was done 
at different places on the property. No further work has been reported. 

The property is underlain almost entirely by finely to coarsely 
interbedded sedimentary rocks varying in composition from argillite to 
siliceous greywacke. Parts of the property are traversed by several north­
westerly trending gabbro and diabase dykes and by •a fault with a horizontal 
displacement of about 3,500 feet. The sedimentary strata in general trend 
northeasterly and dip steeply to vertically. On the peninsula north of the 
lake, where the gabbro dykes have been traced and a major fault found, 
the formations indicate the nose of a steeply plunging syncline. 

The sedimentary rocks 1are traversed in places by large to small, 
irregular bodies of quartz and by quartz veins and stringers. The quartz is 
either black and well fractured or milky white and massive. It is sparsely 
mineralized with pyrite, and carries a little white to pink feldspar. Most 
of the trenches have been excavated across or along quartz bodies and veins, 
particularly where some mineralization is in evidence, and in general 
the drilling was done in similar places or to substantiate the information 
obtained from the trenches. The writer has no information on the 
results of this work. 
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NORTHLAND .MINES (1940) LIMITED 

Northland Mines (1940) Limited, incorporated in 1940, acquired the 
Lucky Nos. 1 to 8 surveyed elaims in 1946, which occupy much of the 
area around Lucky Lake. The property is bordered on the west by that of 
Greenlee Mines Limited and on the east and north by that of Circle Yellow­
knife Mines Limited. 

In the early summer of 1946 the Lucky group of claims was geologically 
mapped and prospected, and six X-ray diamond drill-holes, aggregating 
about 800 feet, were put down. They are located in a small area about 
1,800 feet northwest of the northwest shore of Lucky Lake, on the Lucky 
No. 5 claim. 

The Lucky group is underlain mainly by finely to eoarsely interbedded 
argillite and greywacke. All the strata have a general northeasterly trend 
and they are held to be part of an anticlinal structure the surface trace 
of whose axial plane crosses the Lucky No. 5 claim. Cutting northeasterly 
across the centre of the property are sills and lenticular bodies of diorite 
including, about midway of the Lucky Nos. 5 and 6 claims, a zone of altered 
sedimentary rocks, in part dioritized and in part intruded by small lenticu­
lar bodies of diorite. In places this zone was observed to 'be heavily 
mineralized with pyrite, pyrrhotite, and, possibly, arsenopyrite, and to be 
traversed by numerous seams or veinlets of quartz and feldspar. Most 
of the drilling has been done in the vicinity of this zone, and some gold is 
reported to have been discovered there. 

cmCLE YELLOWKNIFE MINES LIMITED 

Circle Yellowknife Mines Limited was incorporated in February 1946. 
Its original holdings comprised thirty contiguous, surveyed elaims, the Tri 
Nos. 1 to 18 and the Wallie Nos. 1to12, lying between Lucky and Piloski 
Lakes. In 1950, the property was reduced to nineteen claims. It adjoins 
to the east the property of Oro Yellowknife Gold Mines Limited and to 
the south the properties of Northland Mines (1940) Limited and Greenlee 
Mines Limited. 

Much geological mapping and prosp-ecting, trenching, and diamond 
drilling were done on the property during the summers of 1946 and 1947. 
Altogether about 1,500 feet of X-ray diamond drilling wa~ done, of which 
about 600 feet was 1oompl~ in August 1950. All ·the drilling was con­
centrated on the Tri No. 16 claim ·about 600 feet north of the camp on 
Lucky Lake. The trenches are scattered here and :tihere on the property. 

The property is underlain almost entirely by sedimentary rocks, 
which vary in oomposition from argillite to siliceous greywaclre, and which 
are all coarsely to finely interbedded. In places the argillite is heavily 
mineralized with pyrrhotite and pyrite and, consequently, weathers very 
rusty. Bands of it have been treMhed and sampled for gold at different 
places. Sills of diorite intrude these sedimentary rocks. One such lies 
a few hundred feet north of it.he north end of Lucky Lake, and most of the 
drilling on the property has been concentrated on or near it. This sill 
is sparsely mineralized with pyrite and pyrrhotite, and is traversed in 
places by numerous quartz veins and stringers. The mixed zone of 
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c:lioritic rocks, argillite, and amphibolitized greywacke that was drilled on 
the N orthland property to the south extends into the Circle Yellowknife 
property and has been trenched on the Tri N os. 15 and 16 claims. 

Veins, stringers, and irregular masses of quartz were encountered at 
different piaces throughout the property. The quartz is commonly milky 
white and massive. It is mineralized in a few places wi•th pyrite or pyrrho­
tite, and occurs mainly along bedding plarn~s, particularly where these 
change their trend slightly or where there are minor folds. 

ORO YELLOWKNIFE GOLD MINER Ll:\!ITED 

Oro Yellowknife Gold Mines Limited was incorporated as a com­
pany in February 1946 to take over and explore the Matt and Dorr 
groups of ten ·and ·eighteen contiguous, unsuryeyed mineral claims that 
had been previously jointly optioned by American YcHowknife Gold Mines 
Limited and by Goldcrest Mines Limited. The area ·occupied by these 
two groups of claims, about 8,000 feet long, ·in a north 43 degrees east 
direction, by 7,000 feet wide, extends around Narrow Lake and southwest 
of Winter Lake. I.t adjoins to the northeast the properties of LaSalle 
Yellowknife Gold Mines Limited and Goldpac Yellowknife Mines Limited, 
and to the southwest that of Circle Yellowknife Mines Limited. The Oro 
Yellowknife camp lies on the west shore, and ! mile north, of the southwest 
end of Narrow Lake, about 1! miles southwest of the Discovery shaft. 

During :the summer of 1946, much surface work was done on this 
property. The area was mapped geologically and prospected and trenched 
at several places. At least twenty-eight rock trenches were exicavated, 
and these and several stripped areas were sampled, but none of the assay 
returns is known to the writer. Most of the .trenches are on the north­
west shore and south west of the •Southwest shore of Narrow Lake. 

Apart from a smaH mass of volcanic rock at 1the northeast end of 
Narrow Lake and small areao; of dioritic and possible volcanic rocks south­
west of the lake, the property is underlain by 1sedimentary rocks such as 
greywacke, argillwceous greywacke, and argillite, all of which are so closely 
interbedded that in most places it has been impmcticablc to map them 
separately. West 'Of the southwestern end of Narrow Lake, however, a 
few large bands of black, dense argillite were differentiated from the other 
rocks and traced for sever.al hundred feet. These argiJ.lite bands are 
in places heavily mineralized with pyrite and pyrrhotite, and are cut 
by narrow, •short, quartz stringers, which may or may not be mineralized. 
At least fifteen of the rock trenches seen on this property have been 
excavated at right angles to the :trend ·of, and in, these argiHite bands, 
and commonly where the effects of mineralization are most noti1ceable 
and where quartz stringers are abundant. Generally these quartz stringers 
contain little or no sulphide minerals, but are slightly pegmatitic, and 
carry a l'ittle white oligocias·e, carbonate, green chloritic material, and 
apatite. Most of the remaining trenches were excavated in volcanic and 
diorimc rocks, or across the contacts between dioritic rock and greywacke 
or argillite, and commonly where the rock is heavily mineralized and inter­
sected by a few small quartz stringers. 

Several other quartz stringers were S'een on this property. They are 
particularly abundant in a wide z•one trending about east across the cerntral 
part of the property, but in general they are apparently unmineralized 

52492-6 
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and for this reason have not been trenched. Quartz on this property is 
most commonly milky white, but some of it is grey to bluish grey; most 
of the stringers strike parallel with the bedding or at a small angle to it. 

WOLFPAC'K YELLOWKNIFE MINES LIMITED 

Wolf pack Y ellowknifc Mines Limited owns the AB group of nine 
unsurveyed claims and was incorporated in early 1946. The company is 
controlled jointly by Omnitrans Exploration Limited and Continental 
Diamond Drilling and Exploration Company Limited. It is bordered on 
the oouth by the property of Typhoon Yellowknife Mines Limited. 

In the summer of 1946, some preliminary surface exploration and 
dip-needle surveying were done. 

All the rocks underlying the property are nodular schists, cut at a 
few places by short, narrow, unminernlized quartz stringers and veins. 

GOLDPAC YELLOWKNIFE MINE::; LIMITED 

Goldpac Yellowknife Mines Limited owns the BDD group of six 
unsurveyed claims and adjoins the property of Discovery Yell ow knife 
Mines Limited :to the northeast and the LaSalle Yellowknife Golrl Mines 
Limited property to the southeast. Some surface stripping and trenching 
and geological mapping were done on the property in 1946, and in August 
1949 some trenches were excavated. 
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1-1. HJ4 
_•\ . "'' """I thr11 sli 11 µ; in nod11 b1' s ..J1i s l. :t\o(<' l lw s iZ<' of l!H '"11'1\ hl 11d <. 

( P aw' 4.) 

~-8. IO~O 

H. C' l'alPr-likP rl<' JH'f'Rs inn nhn n t 8 fc'Pl i11 ilinnwlPr fnrnwil hy fl'nst ndion . 

( l 'ng 4.) 
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2-7. 1948 
i\. Tn te 1·b cd dcd q 11 artz i le (li gh t g rey) a nt! g ra11ulitc r ock s (d a rk g rey). 

( i> a!(P 10.) 

~ - 1 . ·l!l48 
B . lrreg nlar· la.\' (' 1-,; a nt[ len t ic ul ar bodies o f g ra1111liti c roc-ks (dar ·k gr0y), 

u11 ifo i-n1l .1· ori en ted a nd 1111 e1-e 11l , - spa-cccl in a rc lal i1-elr t hic-k hr·d of 
impul'(' qu r11 ·tz i,t P ( li g h t g r e,-). ( l' agl' 10.J 
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PLATIC IV 

:l-:l. I fl4 9 
. \ . l 'l1olog r apl1 of a l.rpieal 111i xl 11re of li11 t'h· intt·r ­

b N ldt' tl g 1«·:.wackt• and a rg il l ilt•. ( l ' ag<' IJ. ) 

B . N od11lnr ~d1i;;l i n \"C'l'liMl HC'<:lion (rr.asrr, 2 1 ~ in«hrs h_,­
X od 11l r;; "'"'' nndnl11" it <'. ( l ' age li>. ) 
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ll . \ . iki ng Y el low lrni f" C o ld :\ Jin"" L imi kd in .)1111<' l!lilO . ·ll P:ulfrnnw and 

powe1· house i11 IPfL b;1l'kg ro1111d : t li e ktl'"PI' b11ild in1r i11 1·i0 ,lit l'o r1..' 1ri ·uu11d 
is .:-1 (: Pmh i11a l1io11 •II'.\' n1nd J'PJl:ii 1· shop. ~ J>:i g'l' f> :~ .)t"I '"' '=' 
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