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PREFACE 

This report describes District of Mackenzie, the western and only 
district of Northwest Territories that has afforded significant mineral 
production. This vast, diverse, partly explored region extends north of 
the Arctic Circle to the Arctic Ocean, contains Canada's most northerly 
lode mine and oil wells, and during the past decade has contributed sub- 
stantial amounts of gold, silver, radium, uranium, and oil. Mining is 
the principal industry of the district. Most of the recent activity has 
centred about the gold mining town of Yellowknife, once considered 
remote but now less than 24 hours by scheduled air lines from the metro- 
politan areas of eastern Canada. 

The mineral industry of this part of Northivcst Territories was first 
described by Dr. Lord in Memoir 230, issued by the Geological Survey 
of Canada in 1941. That report is now out of print. However, the 
present report includes all data found in the previous memoir, where 
still applicable, and includes other developments to the end of 1947, and 
later in specified instances. It contains an account of the many physical 
and economic factors affecting the mining industry, chapters on the 
general and economic geology of the district, and an extensive bibliography. 
Altogether, one hundred and thirty-nine mines, prospects, and mineral 
occurrences are described. These include most properties active in 1947, 
and many others; but the omission of a property does not necessarily 
imply that that property lacks merit. Figures pertaining to tonnages and 
grades of reserve ore and sub-ore are, in nearly all instances, owner's 
figures; but a few such calculations were made by officers of the Geolog- 
ical Survey of Canada during World War 11, mainly for small deposits 
of scheelite and various minerals in pegmatite dykes. 

GEORGE HANSON, 
Chief Geologist, Geological Survey of Canada 

OTTAWA, November 30, 1949 



Mineral Industry of District of Mackenzie, 
Northwest Territories 

CHAPTER I 

INTRODUCTION 

GENERAL STATEMENT 

This report deals with the mineral industry of the District of 
Mackenzie, the only part of Northwest Territories that has been widely 
prospected or that has afforded significant quantities of minerals. The 
district lies north of British Columbia, Alberta, and Saskatchewan a t  
the 60th parallel, east of Yulton, south of the Arctic coast, and west of the 
102nd meridian, and has an area of about 527,490 square miles. It includes 
most of Yellowknife and Mackenzie mining districts. Although one of 
Canada's youngest mineral-producing districts, it is commonly considered 
as one of the most promising. Between 1932, when first production was 
recorded, and the end of 1949, i t  had afforded gold, silver, petroleum and 
natural gas, copper, lead, and tungsten valued a t  $31,788,071, in addition 
to pitchblende products valued a t  substantially more than $5,805,423'. 
Most production and prospecting have been confined to: (1) an area near 
Norman Wells; (2) a region extending southeasterly from Port Radium on 
Great Bear Lake to Yellowknife on Great Slave Lalte; and (3) a quadrant 
of 150 miles radius extending north and east from Yellowknife. This 
report is particularly concerned with those areas. Gold deposits have 
afforded most mineral wealth to date2, but many deposits of other minerals 
are known. 

Most of the active mines and prospects in the district were examined 
by the writer in 1947. This report deals with these and other properties 
know to the Geological Survey of Canada to the end of that year, or, 
where stated, to more recent dates; but the omission of a property does 
not necessarily imply that that property laclts merit. The report includes 
a.11 information found in Memoir 230 (Lord, 1941a)3, where still applicable. 
For a useful compilation of data available prior to 1921, the reader is referred 
to a report by Camsell and Malcolm (1921). In addition to the usual 
descriptions of location, history, production, development, general geology, 
and mineral deposits, information is presented, where available, on such 
topics as ore reserves, mining and milling costs, and general operating data. 
The report is also intended to summarize available more general information 
of interest to the mining fraternity, including physical and economic 
conditions, regional geology, and general economic geology; and to provide 
a guide for those seeking further information through othcr publications, 
correspondence, or interviews. 

1 This ia the value of pitchblende products produced to  the end of 1941, as publishet1 by the 
Dominion Bureau of Statistics. The value of pitchblende products since 1941, although substan- 
tial, is not available for publication. 

2 This and all similar statcmenta are made without reference to the undisclosed quantity and 
value of pitchblende produced in Northwcst Territories sincc 1941. 

3 Dates, in parentheses, are those liatcd with the author's name in Bibliography, Chapter VI.  



The writer gratefully acknowledges his indebtedness to officials 
and staffs of mining, exploration, and transportation companies, to pros- 
pectors, and to others interested in the Northwest Territories, for without 
their consistent co-operation this report would not have been possible. 
Invaluable field and office aid was afforded in many ways by officials of 
the Development Services Branch. Free use has been made of published 
and unpublished reports of present and former officers of the Geological 
Survey of Canada. J. A. Woodard acted as field assistant in 1947. 

PHYSICAL FEATURES 
(See Figure 1) 

Most of the District of Mackenzie is drained northwesterly into the 
Arctic Ocean by Mackenzie River and its tributary lakes and rivers, whereas 
the eastern part is drained northerly and easterly by several rivers entering 
the Arctic Ocean or Hudson Bay. Prominent central features of the district 
are Great Bear Lake lying astride the Arctic Circle, and Great Slave Lake 
about 250 miles to the southeast. Great Slave Lake, with an area of 
about 11,170 square miles, is the second largest lake in Canada; from 
its west end Mackenzie River flows northwesterly more than 1,000 miles 
to the Arctic Ocean. Slave River, formed by the confluence of Athabasca 
and Peace Rivers, is the largest river entering Great Slave Lake. Other 
rivers entering the lake include: from the south, Hay, Taltson, and Snow- 
drift; from the east, Lockhart; and from the north, Barnston, Beaulieu, 
Yellowknife, Snare, and Marion. Great Bear Lake has an area of about 
11,660 square miles, and is the largest lake lying entirely within Canada; 
Great Bear River drains it westerly to Mackenzie River a t  Fort Norman. 
Camsell River enters Great Bear Lake from the southeast; Sloan and Dease 
Rivers enter from the northeast. Principal rivers flowing northeasterly 
into the Mackenzie include, from southeast to northwest, Liard (of which 
South Nahanni River is a tributary), North Nahanni, Keele, Arctic Red, 
and Peel. 

Main rivers in the eastern part of the District of Mackenzie are, 
from northwest to southeast: Coppermine, Burnside, and Back, flowing 
northerly or northeasterly into the Arctic Ocean; and Thelon (of which 
Dubawnt River is a tributary from the south), which rises a short distance 
east of Great Slave Lake and flows easterly to Chesterfield Inlet of Hudson 
Bay. 

The District of Mackenzie contains parts of three physiographic 
divisions of Canada: the Canadian Shield in the northeast, the Cordillera 
in the southwest, and, between them, the Interior Plains. 

The Canadian Shield occupies that part of the district lying northeast 
of a line passing northwesterly through Fort Smith, Slave River, and the 
north arm of Great Slave Lake; through Marian, Faber, Hardisty, and 
Hottah Lakes; through the southern bay of McTavish Arm of Great Bear 
Lake; and thence through a little known region towards Darnley Bay on the 
Arctic coast. The Shield is dotted with innumerable lakes of all sizes and 
shapes, many of which are studded with islands. Most of the region is 
one of low relief, with rocky hills and ridges rising abruptly 50 to 150 feet 
above intervening rock-bound lakes and swampy areas called muskegs. 
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Figure 1. District of Mackenzie, Northwest Territories, and part3 of adjacent provinces 
and districts. 



Nevertheless, the country becomes increasingly rugged northwesterly 
from Yellowknife to where, a t  and east of Great Bear Lake, relief exceeds 
1,000 feet in places. Lakes near the borders of the Shield within the 
District of Mackenzie lie a t  relatively low elevations: thus, Great Bear 
Lake, 390 feet; Ilottah Lake, 640 feet; Hardisty Lake, 699 feet; Faber 
Lake, 753 feet; Mazenod Lake, 765 feet; and Great Slave Lake, 495 feet. 
Elsewhere large lakes commonly occur a t  considerably greater elevations. 
Thus, southeast of Great Slave Lake, Nonacho and Thekulthili Lakes 
are 1,160 feet above sea-level; Abitau Lake, 1,775 feet; and, north and 
northeast of Great Slave Lake, MacICay, Aylmer, and Contwoyto Lakes 
are 1,415, 1,230, and 1,480 feet, respectively, above sea-level. Coppermine 
Mountains west of the lower Coppermine River rise to an estimated 
height of 2,000 feet, and Peacock Hills a t  the north end of Contwoyto 
Lake may attain an elevation of 2,500 feet. In  places, as south of Darnley 
Bay and near Bathurst Inlet, the high plateau-like character of the Shield 
is maintained to the Arctic coast, where rugged hills rise 1,000 feet or more 
from the sea; elsewhere the descent to the sea is more gradual. Rock 
exposures are numerous within the Shield region. They are perhaps most 
numerous a t  Yellowknife Bay, where they may occupy nearly half the 
land area, but are less abundant northerly towards Great Bear Lake, and 
much less common in the barren grounds northeast of Great Slave Lake. 

The southwestern part of the District of Mackenzie lies within the 
Cordilleran region, the northeast boundary of which extends from just 
west of Liard River, a t  the 60th parallel, trends northerly to cross to  the 
east side of Mackenzie River a t  Camsell Bend, thence trends north and 
north-northwest to cross Great Bear River a t  St. Charles Rapids, thence 
northwest to cross Mackenzie River near Fort Good Hope, the Arctic Red 
River 60 miles from its mouth, and, finally, about north-northwest to pass 
10 miles west of Fort McPherson and Aklavik and meet the Beaufort Sea 
a t  the west edge of Mackenzie River Delta (Bostock, 1948). The prin- 
cipal features within the Cordillera of District of Mackenzie lie in three 
northwesterly trending belts: Mackenzie and Selwyn Mountains southwest 
of Mackenzie River, Franklin Mountains mainly northeast of the river, 
and the intervening Mackenzie Plain. 

Mackenzie Mountains occupy a broad, crescentic area, convex towards 
the northeast, stretching 425 miles southeasterly from south of Peel River 
near the 134th meridian nearly to Liard River a t  the 61st parallel. Their 
maximum width exceeds 100 miles. They are distinguished from Selwyn 
Mountains, which adjoin them on the southwest, not by any abrupt 
topographic boundary, but by absence of intrusions, by more conspicuous 
stratification, and more youthful topography. On the north and northeast 
they rise abruptly from the Mackenzie Plain. In  the main, they comprise 
a compact mass of conspicuously layered, northwesterly trending ridges 
topped by peaks that commonly rise to elevations of more than 7,000 feet, 
and in some places are reported to exceed 9,000 to 10,000 feet. Small 
alpine glaciers are numerous. The Canyon Ranges, which form their 



northeastern front and occupy a belt up to  40 miles in width, include more 
subdued mountains, and high plateau areas traversed by deeply incised river 
valleys. 

Throughout most of their length, Franklin Mountains lie a short 
distance east of, and parallel with, Mackenzie River. They extend from 
Fort Good Hope more than 400 miles southeasterly to the mouth of South 
Nahanni Rivcr and average less than 30 miles in width. They include 
(Bostock, 1948)) from north to south, Norman, McConnell, Camsell, and 
Nahanni Ranges. Here and there peaks such as Mount Clark and Cap 
Mountain reach elevations of 4,700 feet or more. 

Mackenzie Plain borders Mackenzie River from Camsell Bend in 
the south nearly to Fort Good Hope in the north, and a t  each end joins 
the Interior Plains. It averages about 30 miles in width. Mackenzie River 
and its main tributaries are entrenched in narrow, steep-sided valleys 
200 to 500 feet below the general surface of the plain. 

The Interior Plains occupy anorthwesterly trending belt lying between 
the Canadian Shield on the northeast and the Cordillera on the southwest. 
At the 60th parallel the belt extends from Fort Smith on the east to Fort 
Liard on the west, and is about 400 miles in width; northeast of Fort Norman 
it is about 200 miles wide and includes all but the eastern part of Great 
Bear Lake; north~vest of Great Bear Lake i t  is relatively unknown, but 
reaches the Arctic coast. The country is heavily wooded, mainly gently 
rolling, and for the most part underlain by nearly flat-lying sedimentary 
strata. Where best known, as between Great Bear Lake and Fort Smith, 
the northeast border is marked by easterly facing scarps or by low, drift- 
covered belts several miles wide. The scarps range in height from a few 
feet to perhaps 250 feet. The stream patterns are in marked contrast with 
those found in the Canadian Shield, and lakes are less numerous. Probably 
in most places solid rock is hidden by soil, moss, or swamp. Widely 
scattered determinations suggest that the surface of the region rarely 
attains elevations much in escess of 1,000 feet, but that a few hills and 
ranges are considerably higher. Some of these known prominences are: 
Horn Mountains northwest of Providence, 2,500 feet; Ebbutt Hills east 
of Camsell Bend, 1,875 feet; and Grizzly Bear Mountain and Scented 
Grass Hills on Great Bear Lake, 1,500 and 2,144 feet respectively. 

POPULATION' 

According to the 1941 census, 7,294 persons were resident in the 
District of Mackenzie, 2,113 of whom were white, 4,322 Indian or half- 
breed, 853 Eskimo, and 6 otherwise classified. The 1947 white population 
was substantially greater. Probably most of the white people of the 
district are employed by the mineral industry or are in part dependent 
on it; others are engaged in trapping and trading, commercial fishing, 
transportation, or missionary work, or are employees of the Dominion 
Government. Natives engage mainly in trapping and hunting and, with 
few exceptions, take no part in mining or prospecting. 

1 Statistics supplied by R. Ziola, Chief, Occupation and Employment Statistics. Dominion 
Bureau of Statistics. Ottawa. 



The following table shows the distribution of persons in the District 
of Mackenzie in 1941, the last year for which reliable figures are available. 

l I I I 

Area 1 White 1 Indian1 1 Eskimo I Total 

. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  district. 

Fort Good Hope and district.. . . . . . . . . . .  1 I . . . .  

Aklavik and district.. .................. 
Arctic Red River.. .................... 
Baillie Island and points east t o  Pearce 

Point . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C o ~ ~ e r m i n e  River and Coronation Gulf 

Fort Liard and district. . . . . . . . . . . . . . . . .  
Fort McPherson and district. . . . . . . . . . . .  
Fort Norman and district.. ............. 
Fort Providence and district. ........... 39 

167 
11 

14 

Total (District of Mackenzie). ..... .l 2,113 ( 4,322 ( 853 ( 7,294 

Fort Rae and district. . . . . . . . . . . . . . . . . .  
Fort Reliance and district. . . . . . . . . . . . . .  
Fort Resolution and district.. . . . . . . . . . . .  
Fort Simpson and district.. . . . . . . . . . . . . .  
Fort Smith and district,. . . . . . . . . . . . . . . . .  
Fort Wrigley and district.. . . . . . . . . . . . . .  
Great Bear Lakea. . . . . . . . . . . . . . . . . . . . . .  
Hay River and district. . . . . . . . . . . . . . . . .  
Yellowknife and district. . . . . . . . . . . . . . . .  

1 Includes half-brecds. 
2 Eltlorado mine, a t  Port Radium, was not operntina in 1941. 

Includes 3 Chinese. 1 Japanese, 1 othcr Asiatic, and 1 Ncgro. 

81 
9 

136 
76 

24 1 
6 
1 

16 
1,172 

SETTLEMENTS 

Settlements north of Edmonton, Alberta, and of most concern to 
the mineral industry of the District of BIackonzie, are Waterways and 
Fort McMurray in Alberta, and Fort Smith, Hay River, Yellowknife, 
Port Radium, and Norman Wells in Nortllwest Territories. 

Waterways, ncar the mouth of Clearwater River, is 304 miles by 
h'orthern Alberta Railways north of Edmonton, and is the northern rail 
terminus for almostall water-borne freight entering theDistrictof Mackenzie. 
Docks and other facilities for handling this freight are located there. 

Fort McMurray is a t  the junction of Clearwater and Athabasca 
Rivers, about 3 miles from Waterways. Fort McMurray is a seaplane 
base, and an airport a few miles from the town is a scheduled stop for 
aircraft of Canadian Pacific Airlines operating between Edmonton, 
Yellowknife, and other points. 

Fort Smith is on Slave River a few miles north of the Alberta-Northwest 
Territories boundary and 450 miles north of Edmonton. It is a t  the north 
end of a 16-mile portage from Fort Fitzgerald, Alberta. Fort Smith is the 
administrative headquarters for the District of Mackenzie. It is a point 
of re-embarkation for almost all water-borne freight entering the district 
and has an airport, various Government offices, a Government radio 
and meteorological station (Department of National Defence), and other 
facilities that might be expected in one of the most important settlements 
of Northwest Territories. 



Hay River settlement, a t  the mouth of Hay River on the south shore 
of Great Slave Lake, is the northern terminus of the Mackenzie all-weather 
highway from Grimshaw, Alberta. Facilities include an airport, and radio 
and meteorological station operated by the Department of National 
Defence. In recent years, Hay River has become the centre of a thriving 
commercial fishing industry, and in 1949 i t  became the second Local Admini- 
strative District in the Northwest Territories. District affairs are conduc- 
ted by a Local Trustee Board composed of two members elected locally and 
three appointed by the Commissioner of the Northwest Territories. 

Yellowknife (See Plate I), on Yellowknife Bay on the north shore 
of Great Slave Lake, is about 600 miles north of Edmonton, Alberta. 
Founded in 1935, it is now the most modern and active, as well as the largest, 
settlement in Northwest Territories. Yellowknife is primarily a mining 
town, with a permanent population of about 3,500 (Northwest Territories 
and Yukon Services, 1948, p. 9). It affords, in some degree, all the usual 
services and facilities of a well-established, prosperous community with an 
assured future. The original settlement (old townsite) is on a rocky 
peninsula projecting into Yellowknife Bay, and on two adjacent islands. 
By 1947 a new, and much more spacious, townsite had been established 
about a mile inland from the original site, and is still (1949) being improved. 
Most business is conducted from the old townsite, but government offices, 
most residences, and essentially all recent structures are on the new townsite. 
Yellowknife contains offices of Mining Recorder, Stipendiary Magistrate, 
Resident Geologist, and other Government officials; Royal Canadian 
Mounted Police detachment; post office; airport, radio range, and meteoro- 
logical station operated by the Department of Transport; radio station 
operated by the Department of National Defence; new public and high 
school, with an enrolment in March 1950 of about 215; hotels, one with 
fifty rooms; forty bed hospital, opened January 1948; restaurants; banks 
(Commerce, Imperial, and Toronto); drug, general, and hardware stores; 
Government liquor store; beverage rooms and coclrtail lounge; meat market; 
cold storagc plant (at Con minc) ; motion picture theatres; printing office; 
Church of England and Roman Catholic Churches; assay offices; laundries; 
a hockey arena and community hall; garages; bakeries; and soft drink 
bottling plants. A weeltly newspaper is published. Several companies 
operate taxis, buses, or aircraft for charter. A telephone system links the 
old and new townsites and nearby mines. The town is provided with 
electric power, electric street lights, and a water and sewage system. 
Two doctors, a dentist, and lawyers are available; a golf course was opened 
recently; and a public library has been established. Ilocks for seaplanes, 
boats, and barges are a t  the old townsite, and oil storage tanks on an 
adjacent island. Many of the recent improvcments have involved sub- 
stantial capital expenditure by the Government of Canada. 

Port Radium post office is on the property of Eldorado Mining and 
Refining (1944) Limited, a t  Labine Point near the east end of Great Bear 
Lake but was formerly situated a t  Cameron Bay, about 6 milcs east of the 
Eldorado property. Except for a Royal Canadian Mounted Police 
detachment, and a radio and meteorological station maintained by the 
Department of National Defence, the surrounding community is the 
Eldorado mine and camp. 



Oil wells, refinery, post office, aircraft landing field, and a Government 
radio and meteorogical station are situated a t  Norman Wells, on Mackenzie 
River about 45 miles northwest of Fort Norman. 

GOVERNMENT AND ADMINISTRATION 

The following account, supplied by the Department of Resources 
and Development, is applicable to 1950. 

The Northwest Territories Act provides for a Territorial Government composed of 
a Commissioner of the Northwest Territories, a Deputy Commissioner, and five councillors 
appointed by the Governor in Council. The Commissioner in Council has power to  make 
ordinances for the government of the Territories, under instructions from the Governor 
in Council or the Minister of Resources and Development, respecting direct taxation within 
the Territories in order to raise revenues, etc., and in respect to  the establishment and 
tenure of territorial offices; the appointment and payment of officers, maintenance of 
prisons, municipal institutions, licences, solemnization of marriages, property and civil 
rights, administration of justice; and generally to  all matters of a local or private nature 
in the Territories. The seat of government is a t  Ottawa. 

Council meetings are held regularly. The Council functions not only as a legislative 
body, but in an advisory capacity to  the Minister of Resources and Development on 
matters pertaining t o  the administration of the Northwest Territories. Careful consider- 
ation is given to matters affecting the well-being of the resident population, white and 
nnt.ive. Appreciation of the fact that natives must, by reason of character, training, and 
environmcnt,, depend almost entirely on hunting and tmpping for n livelihood is reflected 
In the pfovisions of the game regulations and in the large areas set aside as game sanctuaries 
snd native game preserves. 

The administration of the various Acts, Ordinances, and Regulations pertaining to 
the Xorthwest Territories is supervised by the Director of the Development Serv~ces 
Branch, Deptlrtment of RRsources and Development, who is also Deputy Commissioner 
of the Northwest Territories. His office is located a t  160 MTellington street, Ottawa. 
The administrative ofice for Mackenzie District is a t  Fort Smith. Mining Recorder's 
Offices are n~nintained : ~ t  Fort Smith and Yellowknife. 

In 1947 the electoral district of Yukon was enlarged by the addition of that  p:vt of 
the District of Mackenzie lying west of the 109th meridian. The resultant electoral 
district is known as Yukon-Mackenzie River, and hss been represented in Parliament 
since the Federal election of June 1949. Previously, no part of Northwest Territories 
had been represented in the Parliament of Canada. 

The Yellowknife Administrative District was established on October 1, 1939, under 
t,he provisions of the Local Administrative District Ordinance. The affairs of the District 
are managed by 3. Local Trustee Board of eight members. Three members of the Board 
are a pointed for a period of one year by t,he Commissioner of the Northwest Territories, 
and t l e  remaining five :we elected annually by the residents of the District. The Chairman 
is elected by the Board from among its own members. The Board functions in a manner 
similar to that of a town council, with authority to  assess real property and raise taxes 
for municipal purposes, including maintenance of schools, roads, sidewalks, and water, 
sewer, and sanitation services. 

The enforcement of law and order is the responsibility of the Royal Canadian Mountetl 
Police, and detachments are established a t  strategic points throughout the Territories. 

CLIMATE 

The climate is one of long, cold to extremely cold winters; short, 
warm to briefly hot summers; and light precipitation. Most of the 
district has a sub-Arctic climate, that is, the average temperatures of the 
coldest months are below 32 degrees F., but the average temperatures of 
the 3 summer months are above 50 degrees F. This sub-Arctic weather is 
similar to that  prevailing in Ontario north of Lake Superior, and thus 
cannot be considered a principal obstacle to development. However, a 
more severe, Arctic climate characterizes that small part of the district 



lying northeast of a line extending southeasterly from Bathurst Inlet: here, 
the winters are only slightly colder thanelsewhere in the District of Mackenzie; 
but the summers are much cooler, the average temperature of the warmest 
month being below 50 degrees F. and above 32 degrees. 

The mean annual temperatures in the District of Mackenzie range 
from about 8 degrees F. in the northeast to about 26 degrees F. in the south- 
 vest; the mean temperatures for the hottest month (July) from a little 
below 50 degrees F. in the northeast to about 60 degrees F. in the south- 
west; and the average temperatures during the coldest month (January or 
February) from about -15 degrees F. in the southwest to about -25 degrees 
F. in the extreme northeast. Extreme minimum temperatures recorded 
include -79 degrees F. a t  Fort Good Hope on Mackenzie River near the 
Arctic Circle, and about -78 degrees F. at Port Radium on Great Bear Lake. 
Extreme maximum temperatures of 90 degrees F., or more, have been 
recorded a t  many stations. The extreme maximum for Aklavik, near the 
mouth of Mackenzie River, is 88 degrees F.; for Fort Smith, a t  the 60th 
parallel, 103 degrees F. IIowever, monthly maximum temperatures of 
80 to 85 degrees F. are more common. 

Annual precipitation averages about 10 inches along a line extending 
southeasterly from Aklavik to pass between Yellowknife and Fort Smith; 
northeast of this line i t  is probably somewhat less; southwest, more. 
About half the moisture falls as rain during the 4 summer months. The 
annual snowfall probably rarely exceeds 5 feet. Daily drifting is quite 
common, and probably a covering of more than 2 feet of snow is rare 
except in the more heavily forested regions of Mackenzie Valley. No 
permanent snow-fields or ice-fields of significant size are known, except 
in Mackenzie and Selwyn Mountains. 

The following table summarizes temperatures and precipitation data 
for Yellowknife during 1947l. 

1 Data supplied by Royal Canadian Corps of Signals and Department of Transport, Yellow- 
knife. Similar data for many other stations in Northwest Territories may be obtained from 
The Controller, hfeteorologicsl Servlce of Canada, 315 Bloor Street West, Toronto (S), Ontario. 

Precip 
itation 
Inches 

0.88 
0.65 
0.23 
0.14 
0.15 
0.12 
0.55 
0 -92 
0 -87 
0 a60 
0.69 
0 a47 

6.27 

Month 

January .............................. 
February ............................. 
March ............................... 
April ................................. 
May .................................. 
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
August . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
September . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
November . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
December.. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total 

Temperatures (degrees F.) 

Maximum 

19 
18 
34 
45 
53 
77 
86 
70 
63 
64 
33 
21 

...................................................... 

Minimum 

-59.9 
-60.2 
-35 - 20 

17 
29 
41 
34 
19 
20 - 13 

-37 

Mean 

21.2 
-20.1 

3 
0 

34 
34 
59 
52 
39 
35 
10 - 8 



The season of open water on Great Bear Lake lasts from about July 
15 to October 15, and on Great Slave Lake from about June 15 to October 
30. The season of open water on the smaller inland lakes begins and ends 
several weeks earlier than on Great Bear and Great Slave Lakes. Lakes 
and rivers throughout the district are frozen for the remainder of the year 
except for about 3 weeks during the spring break-up and autumn freeze-up. 
A few weeks of fine, moderately warm weather are common just before 
spring break-up, and this period is usually used by prospectors and others 
wishing to extend the summer season. 

The tentative southern limit of continuous permafrost1 is a line that 
trends southeasterly from the Yukon-Northwest Territories border through 
Fort Simpson and Fort Providence; thence about through Yellowknife 
and around the east end of Great Slave Lake; and thence southerly along 
the 108th meridian to the 60th parallel (Jenness, 1949). Patches of 
permafrost probably occur a t  many places south of this line, particularly 
under muskeg. North of this line the ground thaws, during the summer, 
to a depth ranging from a few inches to several feet, but ground for manv 
feet below this depth is permanently frozen. Thus, a t  Norman Wells, the 
zone of permafrost is as much as 267 feet thick (Jcnness, 1949, p. 26); 
near Edorado mine i t  has been encountered a t  a depth of about 345 feet 
(Lord, 1941a, p. 6) ; and a t  the Giant mine a t  a depth of about 250 feet. 

FLORA 

Most parts of the district lie within one of threc northwesterly trending 
regions (Robinson, 1945a, p. 33). These comprise the barren grounds in 
the northeast, the Mackenzie Lowlands forest region in the southwest, 
and between them the forests of the Northern Transition region. Small, 
forested areas otherwise classified lic south and southwest of Great Slave 
Lake. 

Barren grounds lie northeast of an intricately sinuous, poorly defined 
line that trends northwesterly from the 102nd meridian a t  the Glst parallel 
to Artillery Lake, thence about west-north\vcst past the west end of MacKay 
Lake to Snare Lake, thence north to the Arctic Circle a t  Coppermine 
River and westerly around thc northeast end of Great Bear Lake, and 
finally northwesterly towards the east side of Mackenzie River Delta. 
Most of this region supports only a tundra growth of mosses, lichens, and 
various low shrubs and grasses. Here and there, in sheltered places, are 
patches of ground birch, willow, or aldcr rarely exceeding a height of 2 or 
3 feet. These and other growths sometimes afford emergency fuel, but 
most white men in the barren grounds will find gasoline or some other 
liquid fuel essential for all heating and coolting. 

The Mackenzie Lowlands forest region occupies most of the district 
southwest of a line extending north from Fort Smith to Great Slave Lake, 
thence northwesterly through the north arm of the lake, thence north- 
northwest to Hottah Lake just south of Great Bear Lake, thence westerly 
south of that lake to Norman Wells, and finally northwesterly to the east 
side of Mackenzie River Delta (Robinson, 1945a, p. 33). This region is 
the most important forested area of Northwest Territories, and in addition 

1 Permanently frozen ground, or any soil or bedrock in which the temperature has been con- 
tinuously below 32 degrees F. for a period of many years. 



to the basin of Mackenzie River, embraces the lower parts of Liard, Peel, 
and Great Bear Valleys. I t  is heavily to sparsely wooded. White spruce, 
aspen, balsam popla.r, and white birch are well represented; other trees 
include black spruce, tamarack, and Banksian pine. Some of the chief 
stands of merchantable timber are found along Slave River, where white 
spruce trees with butts up to about 2+ feet in diameter afford much of the 
lumber and construction timbers used a t  Yellowknife and elsewhere near 
Great Slave Lake. Trees with butts 2 feet in diameter grow between Faber 
and Marian Lakes, north of Great Slave Lake. At Aklavik, on the 
Mackenzie River Delta, trees other than spruce seldom exceed 20 feet in 
height. 

The intervening Northern Transition region supports a sparse, stunted 
growth of, mainly, black spruce; other varieties include white spruce, 
white birch, Banksian pine, tamarack, aspen, and balsam poplar. Widely 
scattered stands of spruce afford logs suitable for local lumber, fuel, and 
some mining purposes. Much of the region, however, has been burnt 
over during the past 20 years, particularly within a radius of 100 miles of 
Yellowknife. 

About twenty varieties of edible roots, greens, and berries are known in 
the region (Porsild, 1937, 1945). No poisonous mushrooms, toadstools, 
or berries are known. Thc lichens are perhaps the most nourishing and 
plentiful edible plants. 

Vegetables are grown a t  various settlements along the main waterways 
as far north as Aklavik, about 120 miles north of the Arctic Circle. The 
largest tracts of land under cultivation are a t  Fort Simpson and Fort 
Smith (Robinson, 1945a, p. 38) where in 1943, for instance, the potato crops 
amounted to 50 and 25 tons, respectively. Substantial market gardens 
are cultivated a t  Yellowknife, but in general the surrounding district is 
not suited to agriculture. 

FAUNA 

The mammals most commonly encountered are moose, black bear, 
and wolf; others, some of restricted distribution, include Barren Ground 
muskox, Dall's sheep, Mountain goat, several species of Barren Ground 
grizzly bear, coyote, Arctic fox (both white and blue varieties), red fox 
(various phases), lemming, beaver, muskrat, mink, marten, lynx, fisher, 
weasel, wolverine, skunk, and Arctic hare. Caribou, and perhaps locally 
moose, are the only mammals that can be relied upon as food for men or dogs. 
Barren Ground caribou are abundant in parts of the barren grounds 
during the summer, and in the bordering wooded areas during parts of the 
winter; groups of hundreds or thousands are often encountered in migrations 
from one seasonal range to another. - 

Spruce grouse, in the wooded areas, and ptarmigan in the barren ground 
are the only feathered game sufficiently widespread and abundant to be 
readily available for human food in an emergency. Geese and freshwater 
ducks breed in the marshes and lakes in Mackenzie and Slave Valleys; 
very few are found within the Canadian Shield. The only common duck 
in the barren grounds is the old squaw. 

Fish are abundant in many of the lakes and rivers; they afford probably 
the most reliable source of emergency food, are an important item in the diet 



of natives and dogs, support substantial commercial fisheries in Great 
Slave Lake, and provide not a little sport. Lake trout (a few may attain a 
weight of 60 pounds) and whitefish are widely distributed andmost important; 
pike are generally abundant; and inconnu, a fish commonly weighing 
between 8 and 20 pounds, inhabits Mackenzie and Slave Rivers and 
Great Slave Lake in large numbers. Other varieties include Arctic char 
(also called sea trout or salmon), grayling (or bluefish), suckers, freshwater 
herring, pickerel, and ling. 

Hunting and trapping are restricted or forbidden in very large arcas 
of the district. Such areas, within which, in gcncral, white men are not 
allowed to hunt or trap, are Reindeer Reserve, Peel River Preserve, 
Mackenzie Mountains Preserve, Yellowknife Preserve, Arctic Islands 
Preserve, Slave River Preserve, and Thelon Game Sanctuary (Northwest 
Territories Administration, 1917). 

The following summaries of Game Regulations and Sport Fishing 
Regulations have been published by the Northwest Territories and Yukon 
Services (1948, pp. 63, 64). 

Hunting and trapping in the Northwest Territories nre controlled by the provisions 
of the Northwest Gnme Act nntl Regulations. The wildlife resources of the Territories 
are limited, and as the n:xt,ive Indians, Eskimos, and half-breeds are dcpendent upon 
hunting and trapping for a livelihood, the issue of licences for these activities is restricted. 

Licences to hunt nnd trap msy be issued to the following persons only:- 
(1) Residents of the Northwest Territories, as defined by Regulations, who on M : L ~  

3, 1938, held hunting and trapping licences and who continue to reside in the 
Northwest Territories. 

(2) The childre11 of those who h ~ v e  had their domicile in the Northwest Territories 
for the past four years, provided such children continue to  reside in the North- 
west Territories and are dependent upon hunting for a livelihood. 

(3) Such other persons as the Commissioner of the Xorthwest Territories may de- 
cide are equ:llly entitled to licences under these regulations. 

(Note)-Only British subjects with four years' rcsidel~cc in the Northwest Territories 
are eligible for licences under Clause 2. 

A minor under the age of sixtecn years shall not be eligible for licence. A minor, 
assisting his parents or guardians in connection with hunting or trapping operations, 
will not require licence. 

Wildlife conditions have been aggravated by forest fires, and reduced precipitation 
has lowered water-levels, resulting in dried-up stre:~ms and lakes where wildlife formerly 
was abundant. As a result, the trapping of beaver and marten is restricted. 

A licence to  shoot game birds during the open season may be issued to any person 
who is ineligible for the regular hunting and trapping licence. The fees for game bird 
licences shall be:- 

(a) For resident British subjects. ............................ .$ 2.00 
(b)  For non-resident British subjects. ......................... 5.00 
(c) For other non-residents.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 
The Northwest Territories Game Regulations m:&e provision whereby explorers, 

surveyors, or prospectors engaged in any exploration, survey of mining operations, or 
other examination of the Territories may take or kill moose, caribou, nnd non-migratory 
birds such as ptarmigan if in dire need of such game for food. For the purpose of the 
regulations, in dire need means the shortage of food making it. essential to kill such game 
for fresh meat (food) in order to sustain life or prevent starvation. 

1 Copies of the Reyllotions respccting Game in the Northwest Territories may be obtained 
on application to Northern Administrations, Development Services Branch, Department of 
Resources and Development, Ottawa. Canada. 



Angling in w:rters of the Northwest Territories by residents and non-residents is 
permitted without licence. 

Fishing is prohibited each yew for the undernoted species of fish as follows: 
Whitefish, tullibee, and lake (salmon) trout-September 16 to November 30. 
Pike and pickerel (walleye)-April 1 to May 15. 
The use of spears, lights, firearms, and dynamite or other explosive material in killi~ig 

fish is prohibited. 
The use of bare, unbaited hooks or grapnels is prohibited. 
Provision is made in the fishing regulations whereby explorers, prospectors, surveyors, 

or travellers, while engaged in exploration, mining, or survey operations, or other exam- 
ination of the Northwest Territories, may fish a t  any time without 3. licence, but with 
legal implements, for their own domestic use. 

Special regulations govern commercial fishing in the Territories. 

1 Additional information, includin~ copies of the Regulations governing Fishing in the North- 
west Territories, may be obtained from the Department of Fisheries, Ottawa, Canada. 



CHAPTER 11 

GENERAL FACTORS RELATING TO THE MINING INDUSTRY 

HISTORY OF MINING 

The mineral resources of the District of Mackenzie received scant 
attention prior to about 1914. However, in December 1770 Samuel 
Hearne, employed by the Hudson's Bay Company, left Fort Prince of 
Wales (now Churchill, Manitoba) hoping to  discover the source of samples 
of native copper that, a t  various times, had been brought to the Fort. 
In July 1771, near the mouth of Coppermine River, he relates that: 
". . . . I  and almost all my companions expended nearly four hours in search 
of some of this metal [presumably native copper], with such poor success, 
that  among us all, only one piece of any size could be found. This, how- 
ever, was remarkably good, and weighed about four pounds" (Hcarne, 
1796, p. 173). Alexandcr Mackenzie, while ascending the river that 
bears his name, in the summer of 1789, observed " . . . .pieces of Pctrolium, 
which bears a resemblance to yellow wax.. . ."(Mackenzie, 1801, p. 79) 
and ". . . . a coal mine. . . ." (Mackenzie, 1807, p. 96). McConnell 
(1890) noted bituminous rocks a t  various places in Mackenzie River 
Valley in 1888. Probably a little prospecting was done along the Mackenzie 
River system by prospectors en route to Yukon after the discovery of 
gold on Klondike River in 1896. In  any case, several samples from the 
Great Slave Lake area were submitted to the Geological Survey for assay in 
1898: one of these, submitted by E. A. Blakeney from claims within 10 miles 
of the mouth of Yellowknife River, contained 2.158 ounces gold a ton 
(Hoffman, 1901, pp. 32, 33); another, a specimen of galena, contained 
38.86 ounces silver a ton (Bell, R., 1902, p. 103). Two years later, cobalt 
and copper minerals were seen on the east shore of Great Bear Lake, 
possibly a t  what is now Labine Point, by an officer of the Geological 
Survey of Canada (Bell, J. M., 1903, p. 102A). 

Perhaps the nest outstanding historical event connected with the 
mineral industry was the staking of three leases in 1914 near oil seepages 
a t  what is now Norman Wells. Drilling was commenced in 1920, and 
discovered oil in commercial quantity. A small still, capable of producing 
gasoline and diesel fuel, was installed in 1921, and, although other wells 
were drilled during the next few years, little demand was found for its 
products until after the establishment of the Great Bear Lake camp. 

A little prospecting and limited development work were done on 
nletalliferous deposits near Great Slave and Great Bear Lakes in 1928 
and 1929. This achieved little success except a t  the lead-zinc deposits 
near Pine Point. The Great Bear Lake area, however, quickly attracted 



world-wide attention following the discovery, in 1930, of silver and 
pitchblende a t  what is now Eldorado mine. In 1932 between 200 and 300 
men, many of them prospectors, were a t  work a t  Great Bear Lake, and 
between 2,500 and 3,000 claims had been recorded by the end of the year 
(Kidd, 1933, p. l). Eldorado mine, the first metal mine in Northwest 
Territories, attained production in December 1933. 

While the Great Bear Lake camp flourished, Geological Survey parties 
were mapping Yellowknife Ray and the east arm of Great Slave Lake, 
and had ascended Yellowknife River to explore well into the barren grounds 
north of the east arm of the lake (Stockwell, 1933, 1936a-1936~). The 
first results of this work were available to the public in 1933, and in that year 
the centre of prospecting began to shift towards Yellowknife Bay. 
Although a few claims were staked on discoveries made in 1933, the Yellow- 
knife camp is commonly considered to date from September 1934 when the 
Rich claims were staked on the east side of Yellowknife Bay following the 
discovery of a high-grade gold-bearing quartz vein. In  1935, an assistant on 
a Geological Survey party made the first discovery of visible gold on the 
west side of Yellowknife Bay, and in September this showing was staked 
as the A.Y.E. group. News of this disco~ery quickly spread. The 
adjoining Con claims were promptly staked, 'the adjacent Negus claims 
in January 1936. The first gold brick produced in Northwest Territories 
was poured a t  the Con mine in September 1938, and Negus mine first 
recovered gold in February 1939. Thus Yellowknife became an established 
gold camp: prospectors roamed as far as 150 miles northwest in the Russell 
Lake, Slemon Lake, Snare River, and Indin (then Wray) Lake areas; 
and as far as 75 miles north, northeast, and east to examine areas near 
Yellowknife River, Gordon Lake, Sunset Lake, and Beaulieu River area 
south to Great Slave Lake; and innumberable occurrences of free gold 
were found, many of high grade, some of commercial promise. 

The first 5 years of World War I1 saw many changes in the mineral 
industry arising from shortages of labour and supplies, loss of markets, 
demands for so-called strategic minerals, and other factors. Despite 
difficulties other gold mines were brought into production, and gold mining 
remained the principal industry and expanded until 1942; thereafter i t  
declined until, during part of 1944 and 1945, no gold was produced in 
Northwest Territories. In June 1940, Eldorado radium mine was closed 
because of disorganized markets, but 2 years later was reopened with little 
publicity, as a uranium mine, and has since operated continuously. Early 
in 1944, the organization was acquired by the present operators, the 
Crown-owned and operated company of Eldorado Mining and Refining 
(1944)) Limited. A widespread search for other uranium deposits was 
undertaken by the Crown company and the Geological Survey of Canada 
with, mainly, undisclosed results. Events attending hostilities between 
the United States and Japan resulted in the emergency military enterprise 
known as the Can01 Project, designed to develop the Norman Wells oil 
field and deliver oil by pipeline to a refinery a t  Whitehorse, Yukon. These 



objectives were achieved before economic consideration resulted in the 
abandonment of the project in 1945, and left an oil field that should continue 
to meet the requirements of the District of Mackenzie for many years. 
Scheelite, a tungsten mineral, was found in quartz veins a t  Gilmour Lake, 
east of Yellowknife, in 1940. Wartime demand immediately led to a wide- 
spread search under the leadership of the Geological Survey of Canada, 
and many other small deposits were found. In  the meantime a number 
of tantalum- and lithium-bearing pegmatites had been recognized northeast, 
east, and southeast of Yellowknife, and by 1943 a concerted search for other 
deposits of these and related metals in the numerous pegmatite dykes was 
underway, in which the Geological Survey of Canada again played a 
prominent part. 

The latest gold-mining boom in Northwest Territories stemmed from 
events of 1944, a year during which, as already stated, gold production 
temporarily ceased. I n  January, with no little courage in view of the low 
ebb of gold mining a t  that time, Frobisher Exploration Company, Limited, 
embarked on an extensive diamond drilling compaign a t  the Giant property. 
Results soon suggested a deposit exceeding in size and grade any known 
in Northwest Territories, and precipitated an unprecedented rush to stake, 
re-stake, prospect, and re-examine properties. By 1945 about two hundred 
mining companies and syndicates owned, or were interested in, mineral 
claims in the district, and exploration had extended 150 miles beyond 
Yellowknife. As the labour and supply situation improved, gold production 
was resumed a t  thc Negus in 1945, a t  the Con in 1946, and a t  the Thompson- 
Lundmarli in 1947. In the meantime, Neil Campbell, district geologist for 
the Consolidated Mining and Smelting Conlpany of Canada, Limited, 
had reached the conclusion that the faultccl extension of the Giant system 
of ore-bearing shear zones would occur a t  depth on the Con and Rycon, 
and N ~ ~ L I S  properties. This concept was confirmed when a drill-hole 
on the Kegus property intersected the Campbell'system at  a depth of about 
2,000 feet early in 1946, thereby greatly increasing the espectant depth 
ancl life of orebodics in the immediate vicinity of Yellowknife. By the end 
of 1947, prospecting, staking, and development work a t  non-producing 
gold properties had again reached a low ebb, and the public displayed 
little interest in other metals. 

Outstanding events of 1948 included the production of the first 
gold brick a t  the Giant in June; the completion of the Snare Rivcr Fower 
Project in October; and an increase in the milling rate a t  Negus mine 
from about 70 to 170 tons a day. In March, a concession of 500 square 
miles near Pine Point on Great Slave Lake, containing lead-zinc deposits, 
was grantcd to the Consolidated Mining and Smelting Company of Canada, 
Limited, and Ventures, Limited. A revival of interest in base metals 
follonred, and a rush to stalte such deposits was recorded late in the year. 
Most of this staking was done in the vicinity of Indian Mountain Lake, 
just north of the east arm of Great Slave Lake, and near OJConnor Lake 
.;outh of the east arm. 



The following table further indicates the trend in prospecting activity 
in Northwest Territories (mainly in the District of Mackenzie) since the 
first gold was produced in 1938l. 

Miners' 
licences 
renewed 

358 

620 

514 

289 

230 

172 

226 

1 ,432 

1,516 

1,169 

909 

1,073 

Fiscal year ended March 31 

Entries 
granted 

for quartz 
mlnlng 
claims 

1,787 

4,584 

831 

405 

362 

185 

674 

5,612 

8,625 

5,716 

2,301 

5,200 

Miners' 
licences 
issued 

Claims 
in good 
standing 

at end 
of year 

.......... 
7,585 

4,690 

4,690 

3,165 

3,161 

3,500 

.......... 

.......... 

.......... 

.......... 

. . . . . . . . . .  

Claims recorded during the calendar years 1940, 1947, and 1948 
numbered 5,365, 2,312, and 3,091 respectively. Of those recorded during 
1948,2,215 were recorded betwcen September 1 and December 31. 

MINERAL PRODUCTIONY 

Minerals produced in Xort,hmest Territories to December 31, 1949, 
werc valucd st $37,593,494, ss shown in Table I. Probably all of this 
came from thc District of Mackenzie. Almost no minerals were recovered 
before 1932, and in that year production was valucd ant $21,423. In  1949, 
minorals recovered were valucd a t  $6,868,301; this \vas about 0-8 per cent 
of the value of all minerals produced in Canada, and exceeded only Prince 
E(!i\-ard Island sad Yukon. 

Cold accounts for about 73 pcr cent of the value of minerals procluccd 
to thc end of 1940, and about 93 per cent of the value in 1949. Minor 
cluantities of tantalite concentratcs and possibly other materials produced 
in thc district are not recorded. 

Data compiled from Annual Reports of the Department of Mines and Rcsouracs, for Piscal 
years ended March 31, 193S, to March 31, 1940. 

Thc following account docs not include pitchblende products recovered after 1041. 
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TRANSPORTATION 

SCHEDULED ROUTES 

Means of transportation from Edmonton, Alberta, to points in the 
District of Mackenzie are: railway to Waterways, Alberta, and thence by 
boat and barge; railway or truck to Grimshaw, Alberta, thence by truck 
to Hay River on Great Slave Lake, and beyond by boat, barge, aircraft, or 
tractor; and by aircraft from the Edmonton airport. Miningand supporting 
enterprises contribute a large proportion of the passengers and goods 
carried. 

Rail 

Edmonton to  Waterways, the southern terminusof water transportation, 
is 305 miles by Northern Alberta Railways. Class freight rates range from 
$1.37 (first class) to $0.31 (tenth class) per 100 pounds. Edmonton to 
Gl-imshaw, the southern end of the Mackenzie Highway, is 334 miles by 
another branch of the Northern Alberta Railways; and class freight rates 
range from $1.45 (first class) to $0.33 (tenth class) per 100 pounds (July 
1949). Special rates apply to certain commodities moved to Grimshaw or 
Waterways in carload lots. 

Water 

Most freight entering the district is carried by boats and barges from 
Waterways, via Athabasca River, Lake Athabasca, and Slave River to 
Great Slave Lake; or beyond, via Mackenzie River to  Great Bear River 
and Great Bear Lake; or farther north to Port Brabant, a t  the mouth of 
Mackenzie River, for transhipment to points on the Arctic coast. Water- 
u7sys to Fort Fitzgerald, by water, is 290 miles. Rapids near the latter place 
necessitate a 16-mile portage, by road, to Fort Smith, whence navigable 
water extends about 1,400 miles to Port Brabant. Irellowknife is about 
380 miles, by water, north of Fort Smith. Freight for Great Bear Lake is 
portaged by road around rapids on Great Bear River. 

All waterways are ice bound about 8 months each year. Athabasca 
River may become free of ice early in May, and the Mackenzie River 
Delta channels late in the same month; the average date of break-up 
between Fort Simpson and Fort Good Hope is about May 15. However, 
ice in Great Slave Lake usually prevents traffic between Fort Smith and 
Mackenzie River until some time in June. Thus, during recent yea.rs 
navigation a t  Yellowknife has opened between June 9 (1949) and about June 
26 (1947). Freeze-up occurs in late October a t  the Mackenzie River Delta, 
mid-Xovember on upper Mackenzie River, and perhaps late November 
on Athabasca River. Great Slave Lake usually freezes over in December, 
but Yellowknife Bay may be ice-bound in late October or early November. 
The navigation season on Grcat Bear Lake generally lasts from about 
July 15 to October 15. The last scheduled south-bound boat usually 
leaves Aklavik early in September, and Yellowknife about mid-September. 
Unusual seasons may vary thc above dates by as much as several weeks. 

Freight is carried mainly on barges, pushed by diesel-powered, screw- 
propelled vessels. Stern-wheel, wood- or oil-fired steamers, with generous 
passenger accommodation, urere formerly in general use, but by 1947 only 



two were in operation. A few refrigerator barges are used for the trans- 
portation of perishable commodities. Powered vessels are designed with 
shallow draught to negotiate Athabasca, Slave, and Mackenzie River 
deltas; with reasonable sea-going ability for use on Athabasca, Great Slave, 
and Great Bear Lakes; and sufficient power to handle barges against local 
strong currents encountered on upstream trips. 

The principal navigation companies are Northern Transportation 
Company (1947)) Limited, Hudson's Bay Company (Transport Depart- 
ment, Mackenzie River Division), Yellowknife Transportation Company, 
Limited, and McInnes Products Corporation, Limited. The first two of 
these shared the bulk of the traffic prior to the end of the 1947 transportation 
season; but thereafter the Hudson's Bay Company withdrew its services as 
a common carrier except to Port Brabant and points along the Arctic 
coast. Thus, the principal common carrier in 1948 became Northern 
Transportation Company (1947)) Limited, and this conlpany operated a 
fleet of about sisteen tugs and fifty-eight barges. 

The following table summarizes water-borne freight moved during 
1947 and 1948. 

I I 
Company I Sorthbound I Sout.hbound 

I Tons 1 Tons - -  - - 

1947 (Drummond, 1948, p. 8) 
Hudson's Bay Company.. ........................... I 16,000 1 2,000 
Northern Trans~ortation Comvanv. Limited. .......... 19,000 3,000 
McInnes Produits Corporation, Limited.. ............. 1 ;276 550 
Yellowknife Transportation Company. ................ 1 2,015 1 5:237 

1948 (Drummond, 1949, p. 8) 
o m p a n i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 33,849 1 8,111 

Base rates1 (class 5 items2) charged by Northern Transportation 
Company (1947), Limited, from Waterways, and effective May 1, 1948, 
included: to Fort Smith, $1.15 per 100 pounds; to Yellowknife, $1.90; 
to Akavik, $4.90; to Port Radium, $8.50. The rate from Norman Wells 
to Yellowknife was $3 per 100 pounds. 

The time required for water-borne freight from Waterways to reach 
Yellowknife varies widely, but might average about a fortnight. Import- 
ant  factors influencing this schedule are train to boat connections a t  
Waterways, boat to boat connections a t  the Fort Fitzgerald-Fort Smith 
portage, and navigation conditions a t  such places as the delta of Athabasca 
River, and on Great Slave and Athabasca Lakes. Normally, G weeks 
are required to move freight from Waterways to Port Radium, a distance 
of about 1,400 miles. 

Air 
Aircraft carry all mail, nearly all passengers, and important quan- 

tities of express and freight between Edmonton and the District of 
Mackenzie, and between various points within the district. All scheduled 

Further details as to freight rates, and information on schedules, may be obtained from the 
Managing Director. Northern Transportntion Company (1947). Limited, Edmonton, Alberta. 

Ore in sacks, machinery, lumber, and hardware, groceries, general merchandise, and dry 
goods securely packed in cases. and similar items. 



routes are operated by Canadian Pacific Air Lines, Limited. These 
connect with services afforded by Trans-Canada Air Lines a t  Edmonton, 
thus making possible, for instance, a scheduled flight from Toronto to 
Yellowknife in less than 24 hours. Landing fields permit the use of wheel- 
equipped aircraft a t  McMurray (Alberta), Fort Smith, Fort Resolution, 
Hay River, Yellowknife, Fort Providence, Fort Simpson, Wrigley, and 
Norman Wells. A landing field a t  Sawmill Bay, 35 miles southwest of 
Port Radium, is used by aircraft of Eldorado Mining and Refining (1944), 
Limited. Scheduled flights to points equipped with landing fields are made 
with wheel-equipped DC3 or similar aircraft; but scheduled flights elsewhere 
are made with Norseman aircraft equipped with floats or skis, according to 
scason, and are subject to delays during spring break-up and autumn 
freeze-up. 

The following schedules became effective May 12, 1949, but similar 
services were provided during 1947: daily except Sunday between Edmonton 
and Yellowknife, via Fort McMurray, Fort Smith, and Resolution; twice 
monthly between Edmonton and Nor~nsn Wells, via Fort Mc;\'Iurray, 
Fort Smith, Hay River, Providence, Fort Simpson, IVrigley, and Korman 
Wells; twice monthly between Norman Wells and Aklavik, via Fort Good 
Hope, Arctic Red River, and Fort A3cPherson; and nionthly bet111een 
Yellowknife and Coppermine, via Fort Rae, Indin Lake, and Port Rrtdium. 

The following rates1 prevailed during 1949. One-way passenger 
fares between Edmonton and Yello~vl~nife (654 miles), $80; between 
Edmonton and Norman Wells (1,100 miles), $161; and between Edmonton 
and Aklavik (1,402 miles), $215. Air express between Edmonton and 
Yellowknife costs 35 cents a pound. Air freight rates betmecn Edmonton 
and Yellowknife, effective since Kovember 1, 1947, range from 18.75 
cents a pound for a shipment of 100 pounds, to 14.97 ccnts a pound for a 
shipment of 3,000 pounds or more. 

The following table2 summarizes traffic handled a t  the most active 
airport, Yellowknife, by Canadian Pacific Airlines, Limited, during 1947. 

North to  Yellowknife 
Pmsengers ........................................ 2,822 
Mai1,pounds ...................................... 216,614 
Cargo, pounds. ................................... 919,841 

South from Yellowknife 
Passengers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,112 
Mail,pounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,425 
Cargo,pounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102,092 

Road 

During the winter of 1935-39, a winter tractor road was constructed 
between Grimshaw, on the Peace River line of Northern Alberta Railways, 
and Hay River, on Great Slave Lake 120 miles southwest of Yellowltnife. 
This route was converted to a 386-mile, all-weather road by the autumn of 
1948,. and subsequently named the Mackenzie Highway. Freight, by 
truck, from Grimshaw to Hay River costs $40 a ton; and from Hay River 
to Yellowknife, by boat, $15 a ton (1949). When speed is essential, or 

1 Further details as to rates, and information on schcdulcs, may be obtsined from Cnnndisn 
Pacific Air Lines, Limited, C.P.R. Building, Edmonton, Alberta. 

2 Data supplied by statistical Department, Canadian Pacific Airlines, Limited, Winnipex. 



during the winter, aircraft may be employed to carry the freight between 
Hay River and Yellowknife airports. The cost of freight to Yellowknife 
via the Mackenzie Highway exceeds the cost of water-borne freight, but is 
much less than the cost of air-borne freight. Moreover, the Mackenzie 
Highway route, as compared with the river route, offers the advantages 
of greater speed and all-year service. During the winter of 1948-49 a 
preliminary winter road was constructed from Hay River to Yellowknife 
via the northwest shore of Great Slave Lake, but was not much used. 

The Canol Road from Whitehorse, Yukon, to Camp Canol (near 
Norman Wells) on Mackenzie River was built to facilitate construction 
and maintenance of the Canol pipeline. After the termination of the Canol 
Project in 1945, the road was allowed to deteriorate until i t  became unusable. 

NON-SCHEDULED ROUTES 

Water 

By special arrangement with the established navigation companies, 
heavy machinery and supplies required for mining development may be 
landed as required on the main waterways, as, for instance, on the east 
arm of Great Slave Lake, or on the north arm, which opens into Slemon 
and Russell Lakes, or a t  designated points on Great Bear Lake. Rivers 
entering Great Slave and Great Bear Lakes, or the Arctic Ocean (except 
Mackenzie River), are interrupted by many falls and rapids, and are not 
navigable except by canoes that can be portaged around these obstructions. 
Almost the entire Canadian Shield region is admirably suited to canoe 
travel, an accepted means for transportation of prospecting parties. 

Aircraft havc provided the principal nleans of transportation within 
the less accessible parts of the District of Mackenzie since about 1929. 
These have been mainly relatively small aircraft, equipped with floats 
or skis according to season; and capable of payloads ranging from 1,000 
pounds or less to nearly 1 ton depending on gasoline load and other factors1. 
Such small aircraft, including thc Rellanca Skyrocket, De Havilland 
Beaver, and Norseman, continue to supply much of the transportation 
required for outlying mining properties and by prospccting parties. During 
1949 the following companies held licences for charter service from Yellow- 
knife: Canadian Pacific Airlines, Limited, Charter Airnrays, Limited, 
and Yello~vknife Airways, Limited. The current (1949) charter rate a t  
Yellowknife for a Norseman, Bellanca Skyrocket, or similar aircraft is 75 
cents a mile flown; for a De Havilland Beaver, 60 cents a mile; and smaller 
craft are available a t  lower ratcs. Aircraft operate throughout the year, 
except for a few weeks during freeze-up and break-up. In normal seasons, 
seaplanes can operate from Yellowknife Bay from about June 1 to October 
20, and skiplanes after mid- or late November. Float-equipped aircraft 
usually can operate from Port Radium bctween abont June 20 and October 
10, and skiplanes from some date in November. Large lakes in the barren 

1 More precise information on the performance of aircraft in most ~eneral use may be obtained 
by correspondcncc ns follows: (Bellanca Skyrocket) Northwest Industries, Limitcd. P.O. Box 
.517. Edmonton, r1ll)crta.; (De Havilland Beaver) The De Hitvilland Airoralt of Canada, Limited. 
Station "L", Toronto, Ontario; (Norscmi~n V) Canadian Car and Foundry Compnny. Limitcd, 
031 West Creig street, Montrcnl, Quebec. 



grounds 200 miles northeast of Yellowknife may not permit seaplane 
operation until late in July, but the smallest usable lakes may be open late 
in June; float-equipped aircraft do not normally operate in this area later 
than September 15, although freeze-up is not likely until October. 

In  recent years considerable use has been made of DC3 aircraft for 
freighting to outlying mining properties served from Yellowknife. These 
aircraft have been used on wheels only, and carry a payload of about 
4 tons. They operate from the airfield a t  Yellowknife to prepared runways 
on frozen lakes, or in one instance (Beaulieu Yellowknife Mines, Limited), 
to  a landing strip built a t  nominal expense on a sand deposit. The charter 
rate for DC3 aircraft fromYellowknife, quoted by Canadian Pacific Air- 
lines, Limited, for the winter of 1946-47, was $1.60 a mile flown; but 
appreciably lower rates were obtainable for contract operations involving 
substantial tonnages and distances. Thus, in April and May 1948, a 
mining company operating 150 miles northeast of Yellowknife moved 
equipment and supplies for a substantial drilling and surface exploratory 
program a t  a price of $108 a ton from Yellowknife (about 72 cents a ton- 
mile) ; DC3 and Anson aircraft were used. 

Tractor 

Much heavy freight is hauled from the nearest docking point to a mine 
or prospect by tractor over a winter road, Such roads, in favourable 
localities, follow lakes for long distances and generally are constructed a t  
nominal cost: one, 65 miles long, was constructed from Yellowknife Bay 
in 1937 a t  a cost of about $140 a mile, Costs of freighting over winter 
roads within 150 miles of Yellowknife have ranged from about 30 to 60 
cents a ton-mile during recent years. This method of freighting, to 
date, has proved to be slow and not too reliable; but, in many instances, 
reports suggest that first class equipment and organization were not available. 
Mining companies that have made considerable use of tractor freighting 
over winter roads from Yellowknife, or other points on Great Slave Lake, 
include: Beaulieu Yellowknife Mines, Limited (112)', Camlaren Mines, 
Limited (64)) the Consolidated Mining and Smelting Company of Canada, 
Limited (Ruth group) (121), Discovery Yellowknife Mines, Limited (55), 
Mercury Gold Mines, Limited (24),North Inca Gold Mines, Limited (37)) 
Sunsct Yellowknife Mines, Limited (109)) and Thompson-Lundmark 
Gold Mines, Limited (103). 

COMMUNICATION 

Post offices are maintained a t  Fort Smith, Hay River, Fort Resolution, 
Yellowknife, Fort Rae, Port Radium, Coppermine, Fort Providence, Fort 
Simpson, Wrigley, Fort Norman, Norman Wells, Fort Good Hope, Arctic 
Red River, Fort McPherson, and Aklavik. Yellowknife and Fort Smith 
receive mail several times a week, other places a t  less frequent intervals. 
All post offices are served exclusively by aircraft. Letters are carried a t  
regular letter-postage rates if not overweight. Parcels are subject to  a 
higher rate than those carried by ordinary means of transport; those in 
and out of Yellowknife, for instance, travel a t  a rate of 70 cents a pound 
or fraction thereof. 

1 This number appears on Figure 3, and indicates the approximate location of the property. 
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Radio stations operated by the Department of National Defence or 
Department of Transport are situated a t  many settlements. These stations 
are available for commercial messages, which may be exchanged with land 
lines of Canadian National and Canadian Pacific Telegraphs. Most 
mining properties actively engaged in development work, or in production, 
are equipped with radio; and by relaying messages through more powerful 
Government stations are in touch with commercial telegraph services. 
Most aircraft, boats, and even some taxis a t  Yellowknife, are equipped to 
send and receive messages by radio. Yellowlrnife and adjacent mines, 
11.8 ~ l r e ~ . d v  mentioned, are served by the Yellowlrnife Telephone Company. 

LABOUR 

During 1947, thirty-nine active gold-mining companies in Northwest 
Territories employed 830 persons and paid salaries and wages amounting 
to $2,441,859; and the four producing gold mines (Con, Rycon, Negus, 
and Thompson-Lundmark) employed 443 persons, and paid out $1,291,225 
in salaries and wages. In addition, about 260 persons were employed 
a t  the Eldorado uranium mine, a few others in other mining enterprises, 
and still others in various undertakings largely dependent upon mining. 
Wages paid by producing mines a t  Yellowknife, in agreement with Local 
802, International United Mine, Mill and Smelter Workers ((3.1.0.)) 
include: blacksmiths, $1.08 to $1.18 an hour; carpenters, $1.08 to 81.18; 
drag-line operator, $1.43; electricians, $1.08 to $1.18; hoistman, $1.13; 
labourer (underground), $0.98; labourer (surface), $0.92; miner (raise or 
drift), $1.13; muclrer, 11.01; mucking-machine operator, $1.08; painters 
$1.03 to $1.13; shovel operator, $1.40; steel sharpener, $1.13; truck 
driver, $1.01. From these wages, $2 is deducted each day for board and 
lodging. Similar wages are paid a t  outlying properties in production or 
in advanced stages of development. Miners and muckers generally receive 
bonuses in addition to their wages. Commonly, personnel hired in Edmonton 
are advanced airplane fare to Yellowknife; this is deducted from their 
wages over a period of several months, and returned after two hundred 
shifts have been completed. After three hundred shifts have been worked, 
a free return passage to Edmonton is provided. No Workmen's Compen- 
sation Board has been established in the Northwest Territories. However, 
the Workmen's Compensation Ordinance of 1948 provides that every 
employer shall enter into and maintain a contract of insurance in such 
form, for such amount, and with such insurer as the Commissioner of the 
Northwest Territories may approve, providing for payment of compen- 
sation to employees and their dependants in respect of personal injuries 
by accident arising out of and in the course of their employment, or disabilty 
by reason of industrial diseases due to the nature of their employment1. 

Accommodation, recreation, medical, hospital, and commissary facil- 
ities compare favourably with other young mining camps of Canada. 
Except in rare instances, Indians and Eskimos are not employed a t  the 
mines or by prospecting companies. 

In  order that full information about employment opportunities a t  
Yellowknife be available throughout Canada, the Department of Labour 
has established a t  Yellowknife a National Employment Service office, 

1 Information relative to Workmen's Compensation arrangements supplied by R. A. Gibaon, 
Deputy Commissioner, Northwest Territories Administration, April 1950. 



the manager of which is actively in touch with those offering employment. 
Similarly, the National Employment Service a t  Edmonton, Alberta, and 
L. E. Drummond, Agent, Northwest Territories Aclministration, McLeod 
Building, Edmonton, are in a position to  furnish reliable information 
about employment conditions in the District of Mackenzie, including 
Yellowknife. 

PETROLEUM PRODUCTS 

Petroleum products used in mining operations and by associated 
communities are required mainly for power and fuel. Consumption, 
during 1947, by the gold mining industry of Northwest Territories, is as 
follows: gasoline, 45,854 Imperial gallons, valued a t  $25,579; fuel oil and 
diesel oil, 1,017,060 Imperial gallons, valued a t  $267,191. The sole vendor 
is Imperial Oil Limited. Tanks owned by this company a t  Yellowltnife 
have a total capacity of nearly 2,000,000 gallons (1948), about half 
of which is for light diesel oil. Hcavy diesel oil and bunker fuel arc not 
store* here, and these and other products are purchased for the mines 
directly from Norman Wells. lMincs maintain their own storage facilities. 
All products (1948) come from Norman Wells, except such items as blending 
fluids, lubricating oils, 2nd naptha, which are supplied from Calgary. 
Freight charges from Norman Wells on fuel oils used a t  Con mine a t  
Yellowknife average 13-54 cents a gallon, or about 70 per cent of the cost 
of bunker fuel used for heating (White, Ross, and Campbell, 1949, p. 301). 
Products available from Imperial Oil Limited a t  Yellowknife (1948) include: 
Premier gasoline, 42.50 cents a gallon; naptha gasoline, 55.80 cents; Esso 
aviation gasoline (57 octane), 54.6 cents; Esso aviation gasoline (91 
to 98 octane), 56.G cents; light diesel oil, 31 cents; Marvelube, about 
$1.30 a galloil. Ounlcer fuel purchased by the mines a t  Yellowknife costs 
about 19;:; cents a gallon. At Eldorado mine, on Great Bear Lake, heavy 
diesel oil costs (1947) 38.5 cents a gallon, and light diesel oil, 45.8 cents. 

TIMBER, LUMBER, AND CORDWOOD1 

Wood for mining purposes, construction timbcrs, and lumber is not 
readily available near Yellowknife and Port Radium, the principal mining 
communities of the district. One mine a t  Yellowltnife purchases mood 
suitable for lagging from Indians a t  $20 a cord delivered, and cuts mine 
timbers on Wilson Island, about 65 miles southeast. Lumber and con- 
struction timbers, mainly white spruce, are obtainable from sawmills on 
Slave River, south of Great Slave Lalre. Rough lumber from this source, 
in quantities used by the mines, costs $75 to 180 M ft., board measure, 
delivered a t  Yellowknife. Smaller quantities, for domestic use in Yellow- 
knife, might cost as much as $110 M ft., board measure. Some British 
Columbia fir is imported for special purposes and, in 1947, cost one mine 
a t  Yellor~llmife $108 M ft.,  board measure. 

Most spruce used by Eldorado mine for timber, lumber, and fuel 
comes from Leith Peninsula, about 50 miles southwest of the mine. 

Most companies operating outlying properties, as, for instance, 
Thompson-Lundmark Gold Mines, Limited, and North Inca Gold Mines, 
Limited, 30 miles east-northeast and 130 miles north-northwest, respectively, 

1 See also Chapter I, p. 11. 
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from Yellomknife, have freighted all lumber and construction timbers 
from Slave River via Yellowknife; but sufficient spruce was found near the 
the property of Beaulieu Yellomknife Mines, Limited, 46 miles east of 
Yellowknife, to afford all required lumber, and construction and mine 
timbers. Lagging and other mine timber is usually obtainable near these 
outlying properties, escept, of course, those situated in the barren grounds. 
Rough lumber, delivered a t  Thompson-Lundmark mine, costs about $130 
M ft., board measure. 

Wood is the principal fuel used for heating a t  outlying properties, 
and is used to a limited extent for this purpose a t  the mines near Yellow- 
knife and Port Radium, and by domestic establishments in Yellowknife. 
The cost, delivered to outlying properties is about $12 a cord; a t  Yellowknife, 
$16 to $20 a cord. During 1947, according to the Dominion Bureau of 
Statistics, the gold mining industry used 4,346'cords, valued a t  $58,144. 
The wood is commonly measured in pole lengths of about 16 feet, a method 
that affords minimum fuel per cord. 

The following is extracted from a report by the Korthwest Territories 
and Yukon Services (1948, p. 61). 

Under the Timber Regulations', annual permits are granted for the cutting of timber 
subject to payment of a permit fee of $1; payment of dues as set out in the Regulations; 
and to the payment of annual ground rental s t  the rate of $100 a square mile where the 
cut is to exceed 100 cords or where timber is required for sawmill purposes.. . . . Applica- 
tions for. . . .timber. . . .privileges should be filed with the Agent of Dominion Lands nt 
Fort Smith,. . . .or if  the lands affected are near Yellowknife, with the Agent of Dominion 
Lands at Yellowknife. . . . . 

POWER 

Most power is generated by diesel engines or by hydro-electric plants; 
neither wood nor coal is economically available for large steam plants. 
Prior to 1941, when hydro-electric power first became available, diesel 
engines were the principal source of power; and they are still used exclusively 
a t  all mines and advanced prospects except Giant Yellowlcnife, Con, Rycon, 
Negus, and Thompson-Lundmark. Diesel fuel is moved to properties on 
Great Bear and Great Slave Lakes by water during the summer, but is most 
economically transported to  outlying plants by tractor train during the 
winter; thus storage facilities are required a t  each plant for about 1 year's 
supply. 

Hydro-electric power became available in January 1941 with the com- 
pletion, by the Consolidated Mining and Smelting Company of Canada, 
Limited, of the development of a site between Bluefish and Prosperous 
Lakes, 15 miles north of Yellowknife. The dam is a t  the outlet of Bluefish 
Lake, the power-house near Prosperous Lake. The power equipment 
consists of a turbine rated a t  4,700 horsepower and a generator of 4,200 
KVA capacity. Power is delivered a t  33,000 volts. Transmission lines 
connect the plant with Giant Yellowknife, Con and Rycon, Negus, Ptarmi- 
gan (inactive), and Thompson-Lundmark mines, and with Yellowknife. 
The requirements of these properties and of Yellowknife exceeded the 
capacity of the plant, and this shortage of hydro-electric power prevailed 

'Copies of Timber Regulations may be obtained from the Agents of Dominion Lands at Fort 
Smith or Yellowknife, Northwest Territories, or from the Lands Division, Development Services 
Branch, Department of Reaourccs and Development. Ottawa. 



until after the opening of the Snare River hydro-electric plant in 1948; 
and in the meantime no mine plant was operated solely on electric power. 
The cost of hydro-electric power supplied to mines by The Consolidated 
Mining and Smelting Company of Canada, Limited, was (1947) 1 cent 
t o  13 cents a kilowatt-hour. Electric power is distributed to consumers 
in Yellowknife by the Yellowknife Po\ver Company, Limited. Domestic 
consumers are (1947) assessed a minimum charge of $3.15 for the initial 
20 kilowatt-hours, 12 cents a kilowatt-hour for thc next 25 units, 6 cents 
a kilowatt-hour for the next 55 units, and 3 cents a kilowatt-hour for all 
power in excess of 100 kilotvatt-hours. Commercial firms pay a minimum 
charge of $3.15 for the first l 5  l<ilowatt-hours used, and a t  a rate of 12 
cents for the nest 25 units, 6 cents for the ncxt 60 units, and 4 cents for all 
power in excess of 100 kilo~vatt-hours. 

The Snare River hydro-electric plant was constructed on behalf of the 
Dcpartment of i\/Iines and Resources on Snare River, a t  thc outlet of Big- 
spruce Lake, about 90 miles northwest of Yellowknife. The initial develop- 
ment made 8,350 horsepoiver available on October 4, 1948, and full develop- 
ment, if undertnkcn, \\-ill afford an additional output of about 20,000 
horsepower. Power is transmitted a t  115,000 volts on a 94-mile trans- 
mission line to a terminal sub-station on the property of Giant Ycllowknife 
Gold Mines, Limited, 2; miles north of Yellourknife, and there converted to 
33,000 volts for deliverv to consumers. The Snare River plant, its storage 
facilities, and transmission linc are operatcd and.maintained by the North- 
west Territories Powcr Commission of the Department of Resources and 
Development. Power is sold to  Giant Yellowknife Gold Mines, Limited, 
a t  a rate of $100 a horsepower-year (June 1949), and ample reserve power is 
available for other consumers. 

Many other sitcs in thc District of Maclrenzie are lrno~vn or believed 
to be suitable for the generation of hydro-electric power. Thcse include 
the lower Loclthart River (125,000 horscpower) ; the Tazin-Taltson River 
system (200,000 horscpowcr); Great Hear River (30,000 horsepower); 
White Eagle Falls on Camsell Rivcr (4,000 to 6,000 horsepower); and Slave 
River near Fort Smith (220,000 to 50G,000 horsepower, mostfly in Alberta 
but convenient to the District of Mackenzie)'. 

OPERATIKG COSTS 

Recent data on the cost of operat,ing mines in Sorttiwest Territories 
are based mainly on the experiences of Con, Xegus, and Giant mines on 
Yellou-knife Bay, and Thompson-Lundmark mine about 30 miles east of 
Yellowknife. Thrsc gold mines treat (1948) 100 to 275 tons of orc a day; 
use diesel or hydro-electric power, or. both; and are more favourably 
situated with respect to transportation than nlost prospects in the district. 
Operating costs (1948), exclusive of depreciation and taxcs, ranged between 
$12 and $18 a ton milled, and averaged bctwecn $16 and $17. The average 
operating cost, before depreciation and taxcs, at sixty-one gold mines 
operating in Quebec, Ontario, and British Columbia during 1947, as pub- 
lished by the Dominion Bureau of Statistics, was $8.79 a ton milled. 

1 Further data pertaining to mitter power in the District of Mackenzie may be obtnined from 
the Water Resources Divibion, Develop~nent Services Branch, Depsrtnlent of Resourrcs and 
Development, Ottawa. 



Some reasons for the relatively high operating costs near Yellowknife 
have been pointed out by White, Ross, and Campbell (1949, pp. 300, 301). 
Thus, a t  the Con mine in 1947, transportation cost $1.81 a ton milled; 
heating, $1.14 a ton; and operating loss on bunk-houses and cook-house, 
$0.78 a ton. Furthermore, the lack of cheap winter transportation to 
Yellowknife requires that a large inventory of essential supplies be kept 
on hand over the winter months. During 1948, a t  Con mine, these 
reached a maximum value of $927,000 and, through handling, warehousing, 
maintenance, and interest charges contributed materially to the cost of 
operation. 

PROSPECTING COSTS 

Some prospecting operations employing about ten men within 150 miles 
of Yellowknife cost between $400 and $500 a man each month in 1938-39. 
This cost included wages, supplies, assays, miners' licenses, recording fees, 
transportation to and from the district, airplane transportation within the 
district, and supervision; but did not include erection of frame buildings, 
or diamond drilling. No underground work was done. 

MINING REGULATIONS1 

The following summary of regulations governing the disposal of 
quartz mining claims on Dominion Lands in Northwest Territories was 
prepared by the Lands Division, Department of Resources and Develop- 
ment (1950). 

Miner's Licences-Any person 18 years of age and over, and any joint stock company 
incorpor:tted or licznsetl !.o 110 1)usiness in C:~.na(I:t, is eligil)le, ou p:lyincnt of the prescril>ecl 
fee, to ol)t:~in a. n~ir~rr 's liccncc. TLc :nlnu:ll fee for :m individual miner's liccncc is $5; 
for companies, ncc:)rtling to thc ?,che:lulc as set out in the regrll:tt.ions. Tndiviclunl licences 
rnny be obtninctl from the Mining Itecorticrs and Sub-mining liecorders in the Northwest 
Tcrritorirs :tnd nt; Edn~ont~on, All)crl;t, or from the T,ands Division, Ucvelopmcnt Scrviccs 
Branch, J)cpart,ment of 1Zcsources :~nd Development, Ottnw:~. Conlpany licences nre 
obtain:tl~lr: only a t  3tt.:1.~:1.. 

Number of claims which may be slaked by licensee-Each licensee may, in anv one mining 
division and in nny one licence year (April l-M:~rch 31), stulce 2nd record six (6) clnims for 
himself nnd six (B) clnims each for two other licensees (proxies), or n total of eighteen 
claims. 

Size oj  Clainls-Kot to exceed 1,500 feet in length by 1,500 fcet in breadth, with bound- 
aries runnlng :IS ncarly as possible north, south, east, 2nd wesb, and all :l.ngles to be ns 
nenrly right il~igles ns possible. The total aren. of the clainl should not exceed 51 .(is acres. 
Claims t.o bc marlied on the ground w ~ t h  four Icg:~l posts, nunlber one post to  he pla.ced at 
nol-the:lst corner, numl~cr two post a t  R O I I ~ ~ ~ : ~ S L  corner, :~nd SO on. Bound:rry lines be- 
tween each post t,o bc rnnrlted out; by rcniov:ll of tsecs, I)rush, :~nd obstruclions, and by 
bluing trees a t  each side of and :~djoiniilg such boundary lines. In t.ree1e.w areas, Iwund- 
asies will be milrked by intermediate stone mounds. Prospectors are urged to exercise 
c:tre in planting claim posts and in cutt.ii~g and mnrking boundary lines, and are also 
warned of the penalties which may be incurred in connection with oversized claims. 
Claims of up to 1GO acres in area are granted for t,he developmeilt of iron nnd mica de- 
posits. 

Recording-Application for the gr~tnting of a cl:>im must be made on the prescribed 
form to the Mining Recorder or Sub-mining Recorder for the district wit,hin fifteen days 
of staking if claim is located within ten miles of the oflice of the said Recorder or Sub- 
mining Recorder. An extra day is irllowed for each additional t,en miles or fraction there- 
of. The fee for recording :I claim is 85, if recorded on strikers' licence; if recorded on be- 
half of :another licensee the fee is S10 per c1:lirn. 

1 Copies of all Mining Rcgult~tions may be obtained iron1 the IIining Rccorders nt Fort Smith 
and Ycllowknifc, N.\I1.T., or from the Lands Division. Dcvelopmcrlt Pervic~cs Br:mch, Dcpartc 
nleut of Resourcc3 rind Dcvclopn~ent, Ottanw. 



CSrouping-Adjoining claims not exceeding thirty-six in number may be grouped for 
the purpose of representation worlc. Fee for grouping certificate, $5. 

Representation wwk-Claims may be held for a period of one year and thence from 
year to  year, without the necessity of rorecording, provided that representation (develop 
ment) work to the value of $100 is performed on the claim each year and is recorded with 
the Mining Recorder for the district, and that the owner rencws his miner's licence annu- 
ally. In  general, after work to the value of 5.500, including cost of survey of the claim, 
has been performed, and other conditions met, a lease coverlng a period of 21 years may 
be applied for. 

Copics of regulations governing the disposal of the following rights 
on Dominion Lands are also available: Placer Mining; Coal; Dredging; 
Petroleum and Natural Gas; Quarrying; Sand, Stone, and Gravel. 



CHAPTER I11 

GENERAL GEOLOGY 

SUMMARY STATEMENT 

Very little geological mapping was done in the District of Mackenzie 
prior to 1921, and the examination of standard l-mile and 4-mile map- 
areas did not commence until 1936. Most work has been done on a 
reconnaissance scale of 1 inch to 4 miles, and large areas remain unmapped 
(See Figure 2). A few economically important areas a t  Great Rcar Lake, 
Indin Lake, Yellowknife, Gorclon Lake, and Ross Lake have been mapped 
on scales ranging from 1 inch to l mile to 1 inch to 500 feet. 

The best lcnown parts of the Canadian Shield lie within 200 miles of 
its western border. Large areas of Archaean, Early I'roterozoic, and 
Late Proterozoic sedimentary and volcanic strata occur there, but are less 
extensive than arcas underlain by granitic rocks. The latter are in most 
instances of undifferentiated, Precambrian age but here and there Archaean 
and Proterozoic intrusions have been rccognized. Geological mapping 
west of the Canadian Shield, within the Interior Plains and Cordilleran 
regions, has been confined to the vicinity of the main waterways; strata of 
all periods of Palaeozic time havc been recognized, Cretaceous formations 
are widespread, and a few small areas of Tertiary sedimentary rocks are 
known. 

PRECAMBRIAN 

Sedimentary and Volcanic Rocks 

Point Lalce-T7~ilsov~ Island Group. The oldcst known rocks in the 
district are sedimentary and volcanic strata of the Archxan Point Lake- 
Wilson Island and Yellowknife groups. The Point Lake-Wilson Island 
group (Stockwell, 1933, 1936b, 1936c) comprises the Wilson Island phase 
exposed on islands in the east arm of Great Slave Lalce, and the Point Lake 
phase exposed a t  various places on the mainland between the north shore 
of Great Slave Lake and Point Lake on Coppermine Rivcr. In  1938 
(Henderson), the lattcr term was replaced by Yello~vknife group. 

The Wilson Island phasc is typically developed on Wilson Island in 
Great Slave Lalce (Stockwell, 1938b). Hcrc the strata are probably con- 
siderably more than 11,000 feet thick, and comprise acidic lava flows inter- 
layered with conglomerate and arlcosc, ovcrlain by crossbedded and ripple- 
marked quartzite, with dolomite and schist, and succeded by phyllite and 
schist, with a few beds of quartzite. Quartzose sedimentary gneiss and 
specularite iron formation form part of these strata on nearby islands. The 
formations are closely folded, with dips ranging from 45 degrees to ver- 
tical, and in many places are overturned. The oldest exposed members 
are in contact with intrusive granitic rocks, or are separated by faults from 
younger strata. 





Yellowknife Group. The term Yellowknife group has been applied to 
all A r c h ~ a n  volcanic and sedimentary strata north of Great Slave Lake. 
They are best exposed near Yellowlcnife (Jolliffe, 1942a, 1946) and in the 
adjacent Beaulieu River area (Henderson and Jolliffe, 1941), but extend 
180 milcs north to the Ingray Lake area (Lord, 1942a), and 230 miles 
northeast to Aylmer Lake (Lord, 1949). Similar, unmapped strata occur 
near Lake Bcechey, 300 miles northeast of Yellowknife. The oldest 
Yellowltnife rocks arc massive and pillowed greenstones derived from 
andesitic and basaltic flonrs, associated with minor dacites, rhyolites, 
and pyroclastic beds. This asscmblage is as much as 33,000 fect thick 
a t  Ycllourltnifc Bay (Jolliffe, 1942a). At Prosperous Lalie, near Yellow- 
knife Bay, this volcanic assemblage is separated from thc overlying sedi- 
mentary strata by an angular unconformity (Jolliffe, 1946); but  clse~vhere 
the volcanic rocks grade through interbanded flows and sedimentary 
rocks to sedimentary formations without recognized intervcning erosion 
or structural discordance. 

The sedimentary strata, consist of a great thickness of well-bedded 
greywacke, arltose, impure q~~ar t~z i tc ,  slate, and argillite, with minor 
conglomcrate near tfhe base; or, near granitic intrusions, of gnciss, or quartz- 
mica schists with knots of andalusitc, cordicrite, staurolite, garnet, and 
sillirnanite. Many beds grade from coarse a t  the bottom to fine a t  thc top. 
The strata gcncrally dip : ~ t  anglcs greater than 45 degrces, and in many 
instances are vertical or overturacd; they lie ir? a series of closcly spaced 
isoclinal folds. The volcanic members dip a t  similarly steep angles but  
are not as closcly folded. The oldest, volcanic mcmbers of the group are 
commonly in contact with granitic rocks that intrude them. 

Early I'roterozoic sedimentary and volcanic rocks have been mapped 
as the Great Slave group, Nonacho group, Snare group, and Echo Bay 
group; and those mapped as Camcron Bay group, Epworth formation, 
and Goulburn formation may bc of similar age. 

Grcat Slavc: Group. This group (St~ock~~~cll ,  193Gb, 193Bc) is cxposed 
on thc islands of thc east arm of Grcat. Slave Lnlic. I t  is divisiblc into a 
lower and an upper part. Thc lowcr part comprises thrce formations, named 
in asccnding order, the Sosan, Kahochella, and l'ethei formations. The 
Sosan formation, about 3,000 fcct thick, consists of sandstone, quartzite, 
arkose, and conglomeratc. The Eiahochella formation is composed of 
about 1,000 feet of shaly sediments with laminated limestone, jasper, and 
oolitic iron formation, and associated andcsitc lava flonls and pyroclastic 
rocks. The Pcthei formation comprises about 1,500 feet of limcstone and 
dolomite, with algal structures a t  some horizons. This formation is missing 
in places, thus suggesting that  erosion precedcd the deposition of the upper 
part of the group, which consists of a lower, Stark formation, the Tochatwi 
formation, and an upper, Pearson formation. The Stark formation, 
possibly 1,000 feet thick, comprises interbedded varicoloured dolomite, 
shale, and limestone, some layers of which are brecciated; the Tochatwi 
formation, about 300 feet of shaly sediments and sandstone; and the Yearson 
formation, 70 to 150 feet of andesite, basalt, and trachyte lava flows, with 
minor interbedded argillite. Most of the clastic members of the group 
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are red or brown, and many beds exhibit ripple-marks and crossbedding. 
Concretions occur here and there in shale and argillite. The strata form 
an easterly trending synclinorium 150 miles long; the beds on the north 
limb dip 5 to 10 degrees south, whereas the strata on the south limb are 
folded in a series of easterly trending anticlines and synclines with limbs 
dipping between 30 and 70 degrees. The members of the Great Slave group 
were deposited on an old erosion surface that bevelled granitic intrusions and 
the upturned edges of older sedimentary rocks. 

Nonaeho Group. The Nonacho group, described by Henderson 
(1939b, 1 9 3 9 ~ ) ~  occurs near Nonacho Lake, south of the east arm of Great 
Slave Lake. It is composed mainly of arkose and quartzite, but includes a 
basal conglomerate as much as 2,000 feet thick, and slate and greywacke. 
One rock type grades into another, and beds and lenses of conglomerate and 
slate occur interbedded with arkose and quartzite. Near contacts with 
intrusive granitic rocks, the slates have been converted to  phyllites, and 
the arkoses and quartzites to fine-grained, glassy, pink rocks. Cross- 
bedding, ripple-marks, and mud-cracks are characteristic features of the 
series. The strata generally lie in open folds, with the dips on the limbs 
averaging between 45 and 60 degrees, but have been more intensely folded 
near contacts with younger granitic intrusions. The formations rest 
unconformably on older granitic rocks, and have been correlated with the 
lower part of the Great Slave group. 

Snare Group. Sedimentary and volcanic rocks of the Snare group 
form several elongated basins in an area extending north from the north 
arm of Great Slave Lske nearly to Grcat Bcar Lake (Lord, 1942s, pp. 17-26; 
Parsons, 1948a). The basal beds are coarse-grained quartzites, arltoses, 
and pebbly quartzite or conglomerate. Thesc are ovcrlain by dolomite, or 
grade upward into a thick series of intcrbeddcd argillaceous rocks, 
grey wackes, quartxitcs, and dolomite or limestone. Over large areas the 
argillaceous rocks and greywackes, or thcir altered equivalent,s, arc the most 
abundant strata. Massive and pillowed, andesitic, basalt,ic, and dacitic 
lavas ancl minor pyroclastic rocks accompany the northern strata, along 
Wopmay Rivcr, and, for the most part, probably overlie the sedimentary 
formations. Snare strata a t  I-Iottah Lake are accornpanicd by extrusive 
feldspar and feldspar-quartz porphyry (I-Ienderson, 1949); and similar 
porphyritic rocks probably occur within thc group in other areas, where, 
however, they havc not becn clifferentiatcd from lithologically similar 
intrusive porphyries. 

The Snare scdimentary rocks are relatively unaltered except where cut 
by granitic intrusions and feldspar and feldspar-quartz porphyries. In 
such instanccs, some shales, slatcs, argillites, and grey\vacltcs have been 
altered to phyllitc, knottccl quartz-mica schist, and gneiss. Thesc altered 
rocks are lithologically similar to those of the Yellowknife group, but 
commonly have more gentlc dips, are more thinly beddcd, and, here and 
there, contain beds of dolomite, limestone, or white quartzite. Other 
strata have been altered to banded black, grey, green, and pink cherty 
argillites; or to hard, dcnse rocks containing various proportions of quartz, 
garnet, .pyroxene, epidote, and other minerals, interlayered with impure 
crystalline limestone. Some of the highly altered phases of the Snare 
group were formerly called the Marian group and thought to be of Archaean 
age (Lord, 1939). The term Marian group has since been discarded. 



Common structural features of the Snare group include crossbedding and 
ripple-marks in the quartzites and other coarse-grained formations. Some 
beds or groups of beds in the dolomite contain algal-like structures similar 
to those in the dolomites of the Great Slave group. The least altered 
Snare strata lie in broad, open folds, and dips of less than 20 degrees are 
common; these roclts rest unconformably on older granitic intrusions or 
on steeply inclined fcrmations of thc Yellowlinife group. The Snare 
strata that  have been lnetamorphosecl by granitic and porphyritic in- 
trusions dip at steeper angles, but the dips rarely exceed 65 degrees and are 
commonly less than 46 degrees. 

The rocks of the Snarc group are correlated with those of Dhc Great 
Slave group and Nonacho group. 

Echo Bay Group. The oldest rocks recognized within an  area of 
about 30 square miles a t  Port R.adium, on Great Rear T,alre, belong to  the 
Echo Ray group (Feniak, 1947; Forticr, 1948b; Jolliffc cnd Bateman, 
1944; Kidd, 1933; Thurbcr, 1946). Sediment~ry strata predominate in 
the l o ~ e r  part, volcanic rocks in the llpper part. Jolliffe and Bateman 
recognize tnio divisions: (1) a 1011-er division of massive crysta.lline tuff, 
thinly banclccl chcrty scdirnentary strata., hedclcd tuff and other pyro- 
clastic roclis, and minor limestone, and feldspar and hornblende-feldspar 
porphyry, probably mainly intrusive; and (2) an  uppcr division of por- 
phyritic and amygdaloic!al anc!csito lava flon~s separated by a little massive 
or stratified tuff. Other gc!ologists working in tlie vicinity have lilte~vise 
adopted a tivofold division, but Thurber (1946) recognizes threc conform- 
able divisions in 'c'kw! nearby Glacicr Bay-Camcron I3ay area, namcly: 
(1) a lower dirisior, of int:erbedded tun, ba.ncled, chcriy argillite, chert, 
minor limestone, pcrpllyritic and a.mygdnloida1 flow rocks, flow brcccias, 
and agglomerat,cs; (2) an intcrmec!iatc division of intcrbeddcd :~rgillite, 
tuff, arlrose, pebble-conglonieratc, p~rphyri t~ic and a.mygcln,loidnl antlcsite, 
flo~v breccin, and agg1orncr:~tc; a8nd (3) s n  uppcr division of coarsc-grained 
ampgdaloiclal and por11hyrit.i~ andesitc, breccia, and agglomcmte, with 
minor sedimentary roclis. Tho base of the Echo Bay group has not bcen 
recogilizcd, but Thurbcr (1946, p. 2) found thc csposcd Ecllo Bay assem- 
blage to bz n.hout 6,300 fect thick, whereas Fcnial: (1947, p. 8)  reports a 
ininimuin thickness of 9,300 fcet or, I)o\\;dell Peninsuln.. 

The rocks have bccn altered mainly by hycirothennel processes, 
which forriled such minerals as quartz, hematite, magnetite, scricite, 
chloritc, and carbonate; but tllc degree 2nd character of this altzr:t.tion 
vary widely from place to p1:toe. Perhaps thc most not.iceeblc fo:~t,urcs of 
this a1tcr:ztion are the widespread rcd stnii:ing 2nd t,hc almost complcte 
abscncc of schist c r  gneiss. 

Intxrnal structural fcaturcs of the Xcho Hay group include mud-cracks, 
ripple-marks, and grain-grtldcd bcds within argillaceo~rs for!nations, and 
algal-like structures within chart layers (Tllurber, 1946, p. 2). Dips are 
commonly less thn.11 45 degrccs, dthougll locally thcy arc much steeper. 
Faults and fractures a.re nunicrous. The roots of the Echo ]lay group lie in 
younger granitic intrusions. 

The rocks of the Echo Bay group are lithologically similar to t,hosc of 
the northern belts of the Sna,re group, and thc two assemblages are, a t  
least in part, c~rrelat~ive. 
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Cameron Bay Group. Rocks of the Cameron Bay group have been 
recognized along the east side of Great Bear Lake from Echo Bay in the 
south to Norrie Bay in the north (Feniak, 1949; Fortier, 1948b; Kidd, 
1933; Thurber, 1946). Similar rocks occur in the Camsell River area to the 
south (Parsons, 1948a). Members of the group consist of loosely con- 
solidated conglomerates, arltoses, sandstones, argillites, and tuffs, inter- 
layered, especially in the upper part (Feniak, 1949), with trachyte and 
andesite lava flows. The conglomerates are maroon or chocolate coloured, 
with ferruginous cement, and break around rather than through the pebbles 
and cobbles. Forty to 70 per cent of the pebbles and cobbles are of typical 
Echo Bay volcanic rocks (Thurber, 1946, p. 6). A few pebbles are of 
syenite or granite. 

Cameron Bay formations are gently inclined to about the same degree 
as nearby, underlying Echo Bay strata and strike about parallel with them. 
Contacts between the rocks of the two groups are obscured by drift or 
water, or are faults, but available evidence suggests that a period of erosion 
preceded the deposition of the Cameron Bay strata. The Cameron Bay 
rocks are intruded by granitic and porphyritic rocks (Feniak, 1949). 

The correlation of the Cameron Bay group is uncertain. The rocks 
may be only slightly younger than those of the Echo Bay group and 
correlative with parts of the Great Slave and Snare groups. On the other 
hand granitic pebbles in the Cameron Bay c~nglomerat~es (Feniak, 1049, 
p. 4; Kidd, 1936, pp. 7, 8 ;  Thurber, 1946, p. 6) resemble rocks that intrude 
the Echo Bay group, and suggest that a polonged time interval separated 
the periods of deposition of the two groups. If so, the Cameron Ray may 
be of Late Proterozoic age, l~ossibly correlative with the Et-Then group. 

Epworth lPormalion. This formation (O'Neill, 1924, pp. 21, 36) 
is esposcd on the Arctic coast just east of Darnlcy I h y ,  a t  Port Epnrorth, 
and bctwecn Cape Barrow and Hsthurst Inlet; inland it, outcrops between 
the Ilismal Lakcs and Coppsrminc Rivcr. I t  consists mainly of grey, 
buff, or light hron-n, chcrty tlolomite in bcds ranging in thickness from a 
few incllcs to 5 fcet. Sonic layers contain concretionary st,ructurcs. At 
l'ort. Ep~vort~h the formation rcst,s on older granitc, and men~bcrs a t  or 
near thc! base coml)risc, in ascending ordcr, zl f c ~  inches of conglomerate, 
3 to 5 fcet of arkosc n.it.h granite fragments, and 75 feet of impuro dolomites 
and sandstoncs. At Pirrcc Point the formation is a t  least 1,800 fect thick. 
The E:pivort,h strat,a are gently folded along axial lines trending :L little 
east of north, and comnlonly dip a t  less than 20 degrccs. The formation 
may be of about the same age as similar strata of the C:reat S1n.r~ a.nd Snare 
groups. 

Godburn Formcrtion. This formation (O'Xeill, 1924, pp. 23, 36), 
observed only in Rat,hurst Inlet,, is composed of pink and grey, crossbedded 
quartzites with interbedded conglomerates. Some of the conglomerates 
contain pebbles apparently of Epworth dolomite. The formation is more 
than 4,000 feet thick. I t  has not becn sccn in contact with older formations, 
but rnily be cut by granitic rocks. A period of gentle folding and deep 
erosion follo~ved the deposition of the Ep~vorth rocks and preceded the 
formation of the Goulburn strata (O'Xeill, 1924, p. 36). 



LATE PROTEROZOIC 

Et-then Group. This group outcrops on islands in the east arm of 
Great Slave Lake, and consists of two formations (Stoclrwell, 1936b, 1936~). 
The Murky formation of conglomerate, as much as several thousand feet 
thick, forms the base of the series, and the Preble formation of coarse, 
feldspathic, crossbedded and ripple-marked sandstones and quartzite the 
upper part. The strata are nearly horizontal, and were laid down on an old 
erosion surface that truncates the folded strata of the Great Slave group 
and the grnnitic rocks that intrude them. The Et-then group is correlated 
with the Athabaska series on Lake Athabasca. 

Hornbg Bay Group. This group, near Hornby Bay on the east side 
of Great Bear Lake, has been described by Kidd (1933, p. 13) and Feniak 
(1949). The strata comprise coarse, brown, crumbly weathering conglom- 
erate, and buff, pink, mauve, white, grey, and red, ripple-marked and 
crossbedded sandstone and quartzite. The series is a t  least several hundred 
feet thick, but the top has not been seen. The strata dip up to 20 degrees, 
and are thought to be separated from older granitic intrusions and members 
of the Cameron Bay group by an angular unconformity. The group is 
correlated with the Et-then. 

Coppermine River Series. The Coppermine River series occurs on 
the Arctic coast near Darnley Bay, near Coppermine, and in Bathurst 
Inlet, and inland along Coppermine River and the Dismal Lakes (O'Neill, 
1924, pp. 23, 24, 36). I ts  known total thickness is about 48,000 feet. 
The lower half of the series consists of amygdaloidal basaltic lava flows 
with minor interlayered conglomerate. These are overlain by dark red 
to brown, sandy shales and sandstones. The strata dip about 12 degrees 
north in the Coppermine River basin, and commonly a t  lower angles else- 
where. The older Goulburn formation was eroded before the Coppermine 
rocks were deposited; and in some instances the Goulburn strata are 
missing and Coppermine roclrs rest unconformably on Epworth strata. 
The Coppermine series is correlated with the Et-then and Hornby Bay 
groups. 

Intrusive Rocks 
SUMMARY STATEMEXT 

Known instrusive rocks in the Mackenzie district, are, with minor 
exceptions, confined to the Canadian Shield, where they underlie more than 
half the mapped area and, presumably, are of Precambrian age. Most are 
massive or gneissic granite, granodiorite, quartz diorite, and allied rocks, 
in some instances accompanied by genetically related, fine-grained, por- 
phyritic rocks of similar composition. Many granitic bodies, especially 
near their borders, contain much, more or less granitized, schistose and 
gneissic material derived from sedimentary or volcanic rocks; and in some 
places this material forms a map-unit lying between normal granitic rocks 
on the one hand and nletamorphosed sedimentary or volcanic formations 
on the other. Granitic intrusions of late Archsan and late Early Protero- 
zoic ages have been identified; and inconclusive evidence suggests that 
granitic intrusions of other Precambrian ages may be present. None is 
known to intrude Late Proterozoic rocks. No physical or chemical pro- 
perties have proved to constitute reliable criteriawhereby Archaean intrusions 



may be differentiated from Proterozoic; and these intrusions have been 
separated only where their relations to adjacent Proterozoic sedimentary 
or volcanic rocks have been demonstrated. Proterozoic instrusions have 
thus been recognized a t  many places, Archaean instrusions a t  a few. Dykes, 
sills, and irregular bodies of diabase intrude Late Proterozoic sedimentary 
and volcanic rocks but, so far as known, do not intersect younger formations. 

Granitic rocks of late Archaean age have been recognized in the east 
arm of Great Slave Lake (Stockwell, 1936b, 1936c), in the Taltson River 
and Nonacho Lake areas to the south (Henderson, 193913, 1 9 3 9 ~ ) ~  and in 
the Snare River and Ingray Lake areas to the northwest (Lord, 1942a). 
They intrude rocks of the Point Lake-Wilson Island and Yello~r.ltnife 
groups, or formations of equivalent age, and are overlain unconformably 
by Great Slave, Nonacho, or Snare rocks. 

Stockwell (1933, p. 54) has described a chloritized granite a t  Point 
Lake that may be older than the adjacent, presumably Yellowltnife, strata. 
The possible occurrence of granitic intrusions older than a t  least part of 
the Yellowknife group is likewise indicated by the presence of granitic 
pebbles in conglomerate of the Yellowknife group near Yello~vknife Bay 
(Jolliff e, 1946). 

Large mapped areas of the Canadian Shield contain no Proterozoic 
sedimentary or volcanic rocks, and in such places Proterozoic granitic 
intrusions have not been separated from those of Archaean age. However, 
in the Gordon Lake South (Henderson, 1941~) and Ross Lake (Fortier, 
1947a) areas, muscovite-biotite granite with much pegmatite cuts an older 
biotite granite or granodiorite. Swarms of gabbro dykes cut the older 
granite, but are cut by the younger body. Thus an appreciable interval 
of time intervened between the emplacement of the two granitic bodies, 
and the younger muscovite-bearing intrusion is possibly of Proterozoic age, 
the older, Archsan. Granitic intrusions of two ages, the younger charac- 
terized by muscovite and much pegmatite, have also been noted a t  other 
places, including the Prosperous Lake (Jolliffe, 1946), Beaulieu River 
(Fortier, 1946), MacKay Lake (Henderson, 1944)) Lac de Gras (Folinsbee, 
1947)) and Aylmer Lake (Lord, 1945) areas. Thus, some or all of these 
areas may contain Archaean and Proterozoic granitic intrusions. 

Early Proterozoic granitic intrusions and genetically related rocks have 
been identified in the east arm of Great Slave Lake (Stock~vell, 1936b, 
1936~)) in Taltson River and Nonacho Lake areas (Henderson, 1939b1 
1939~)) and between Fort Rae on Great Slave Lake and Hornby Bay on 
Great Bear Lake (Feniak, 1947, 1949; Fortier, 1948b; Jolliffe and 
Bateman, 1944; Lord, 1942a, 1947; Parsons, 1948a; Thurber, 1946). 
Small bodies of diorite, quartz diorite, granodiorite, and syenite intrude 
sedimentary formations of the Great Slave group on Great Slave Lake, 
and are overlain unconformably by Et-then strata. Along the south shore 
of the ea.st arm of the lake, a white, microcline-albite-muscovite granite 



cuts dolomites of the Great Slave group, and similar granite cuts Nonacho 
strata some 45 miles to the south (Henderson, 1948a, p. 44). Between the 
north arm of Great Slave Lake and Great Bear Lake, granitic rocks intrude 
Snare strata in almost all places where they have been found in contact. 
Scattered bodies of intrusive feldspar and feldspar-quartz porphyry are 
probably genetically related to the Proterozoic granitic rocks and likewise 
cut the Snare group of rocks. So far as known, all intrusive rocks a t  Great 
Bear Lake are of Proterozoicage. They are mainly fresh, massive granite and 
granodiorite, and feldspar and feldspar-quartz porphyries. In  general, 
they intrude Echo Bay and Cameron Bay rocks, but not the Hornby Bay 
strata. However, Kidd (1936, pp. 7, 8) has described an occurrence of 
granite a t  Balachey Lake that may intrude Echo Bay rocks but not 
Cameron Bay formations. 

The youngest known Precambrian rocks are numerous dykes, sills, 
and-irregular bodies of fresh diabase and similar rocks. They intrude the 
Late Proterozoic Et-then, Hornby Bay, and Coppermine River series 
and older rocks, but are not known to cut nearby Palaeozoic strata. 

Structure 

The general trend of Archsan and Early Proterozoic sedimentary and 
volcanic rocks mapped to date varies from about north, near the 60th 
parallel, through northeast in the Nonacho Lake, east arm of Great Slave 
Lake, Beaulieu River, and MacKay Lake areas, to northwest in the Lac de 
Gras and Aylmer Lake areas. Where Early Proterozoic and Archsean 
stratified rocks are in contact, an.angular unconformity intervenes, and the 
older formations have clearly suffered a t  least two periods of deformation, 
the later in Proterozoic time. In the mapped areas northeast of Yellow- 
knife Bay, however, Proterozoic strata are missing, and direct evidence 
of Proterozoic deformation is lacking. Nevertheless, as Fortier (1946, 
1947a), Henderson (1941b, 1941c, 1943)) and Jolliffe (1942a) have pointed 
out, the Archaean, Yellowknife rocks have been deformed a t  least twice; 
and the later deformation resulted in cross-folds, the axes of which trend 
about northwest. Fortier (1946) has further demonstrated that these 
cross-folds in the Yellowknife-Beaulieu region were developed a t  about the 
same time as the emplacement of the youngest granite, a muscovite-bearing 
rock accompanied by much pegmatite. As already shown, this granite 
might be of Early Proterozoic age and, if so, the northwesterly trending 
cross-folds are likewise of Early Proterozoic age. Late Proterozoic strata, 
as already mentioned, are horizontal or gently inclined where examined. 

Numerous major faults have been recognized. Many of these are 
marked by nearly straight topographic features or lineaments. These 
lineaments are very common features, and some, perhaps many, of them 
may mark other unrecognized faults of various magnitudes (Wilson, 
1941b, 1948). Many of the known faults are of Proterozoic age, but none 
is known to displace nearby Palzeozoic strata. 



Faults have been studied in greatest detail in the much faulted Yellow- 
knife Bay area. There two types of faults intersect volcanic rocks of the 
Yellowltnife group (Henderson and Brown, 1948, pp. 3-5): (a) early, pre- 
diabase faults, and (b) late, post-diabase faults. The early faults are 
chlorite schist shear zones, a fen7 inches to  several hundred feet wide. 
Many of them strike north to northeast and dip steeply west. Thc move- 
ment, where determined, is mainly with the dip, the western side having 
moved up relative to the eastern side (Camphell, 1948, p. 247). Quartz veins 
and gold-bearing orebodies were formed in the shear-zone faults before 
the crnplacement of the Late Proterozoic diabase dykes and the formation 
of the post-diabase faults. The post-diabase faults are narrow fissures 
marked by brecciated rock or gouge. The major faults of this age strike 
between north and northwest and are nearly vertical. The movement 
along them is mainly horizontal and 'left-hand', the east side having moved 
north relative to the west side. Along the largest of these, the West Bay 
fault, the west side has moved 16,140 feet south and 1,570 feet down 
relative to the east side (Campbell, 1948, p. 256). Across a width of 10 
miles the total horizontal offset produced by faults of this type is about 
11 miles (Jolliffe, 194213, p. 702). 

The northwesterly trending post-diabasc faults of Yellowknife Bay 
may cxtend 130 miles northwest to Indin Lake where a similar set of nearly 
vertical left-hand faults has been recognized (Lord, 1942a, p. 42). 

Several large faults strike about northeast along and south of the east 
arm of Great Slave Lake. The most prominent of these (McDonald fault) 
lies along the south side of iMcDonalc! Lake and may be more than 300miles 
long. They have displaced the Late Proterozoic Et-then strata but are 
older than the Late Proterozoic diabase dykes (Stockwell, 1936b). Wilson 
(1941b, p. 498) suggests that vertical movements were in opposite directions 
a t  either end of the McDonald fault, and that right-hand horizontal 
displacements amounting to several miles may have occurred along this 
and adjacent faults. 

Many known faults a t  and south of Great Bear Lake trend about 
northeast. These are mainly steeply inclined right-hand faults wherein, 
so far as known, the horizontal movement far exceeds the vcrtical. Many 
are marked by large quartz veins or stock-works, and some contain pitch- 
blende deposits. Some afford evidence of recurrent movcmcnt a t  widely 
separate intervals (Jolliffe, 194210, p. 701). The faults in the Eldorado 
mine area affected all rocks, although the latest, Latc Proterozoic diabase, 
suffered only minor displacement (Murphy, 1948, p. 262). 

PALBOZOIC SEDIMENTARY ROCKS 

Great thicknesses of Palsozoic sedimentary rocks underlie much of the 
Cordilleran and Plains regions and, in contrast with the Precambrian 
assemblage of the Canadian Shield, are not accompanied by volcanic 
rocks, nor, in the mapped areas, by significant intrusions. Several gaps 
are recognized in the Palaeozoic succession. Thus, a t  the western boundary 
of the Canadian Shield, Ordovician or Silurian strata rest on an uneven 
erosion surface that truncates a variety of Precambrian rocks, whereas 



in the lower Mackenzie River and Franklin Mountains areas Cambrian 
formations were laid down but Ordovician beds are generally missing. 
Another hiatus marks Lower Devonian time; no strata of this age have been 
identified despite the widespread occurrence of Silurian and Middle and 
Upper Devonian formations. A later period of erosion extended from 
the Upper Devonian epoch into the Mesoxoic era except in the Liard River 
area where Mississippian and possibly Pennsylvanian, but not Permian, 
strata have been recognized. Large unexplored areas in Mackenzie and 
Selwyn Mountains are thought to be underlain mainly by Palaeozoic beds. 

Small areas of Cambrian or older sedimentary rocks are exposed in the 
upper Carcajou River area southwest of Norman Wells, in the vicinity of 
Clark Mountain 20 miles east of the mouth of Keele River, and in the Cap 
Mountain area northeast of Wrigley. 

Southwest of Norman Wells (Hume and Link, 1945, pp. 7, 8) the 
Katherine group of interbedded quartzites and black platy shales underl~es 
Cambrian strata and is, therefore, of Cambrian age or older. The Cambrian 
Macdougal group, about 1,000 feet thick, consists of limestones, shales, 
sandstones, and gypsum. 

In  the Clark Mountain and Cap Mountain areas about 100 miles 
southeast of the upper Carcajou River area, Williams (1923, p. 72) 
mapped 375 feet of Precambrian (?) shales disconformably overlain by 1,300 
feet or more of Cambrian shales, quartzites, sandstones, conglomerate, salt, 
and gypsum. The Cambrian strata comprise a lower, Mount Clark 
formation, an intermediate, Mount Cap formation, and an upper, Saline 
River formation. The Mount Clark formation has been tcntatively 
correlated with the Katherine group and the Mount Cap and Saline River 
formations with the Macdougal group (Hume and Link, 1945, p. 8). 

No rocks of Orclovician age have been identified positively near Norman 
Wells nor in Franklin Mountains. 

Keele (1910, p. 27) reported more than 4,000 feet of Ordovician strata 
in Mackenzie Mountains below the mouth of Twitya River. These strata 
comprise sandstones, argillite, dolomite, and limestone. 

On the west shore of the north arm of Great Slave Lake, Hume (1926, 
pp. 59-61) identified Ordovician rocks consisting of a little varicoloured 
sandstone overlain by red limestone, dolomitic limestone, shale, and 
gypsum, or yellow to buff dolomitic limestone. The sandstone is believed to 
rest unconformably on Precambrian rocks. 

At Rivikre la Martre, near the north end of the north arm of Great 
Slave Lake, are several hundred feet of strata comprising, from bottom to 
top, sandstone and arltose, sandy dolomite and dolomite, and finely crys- 
talline, buff weathering, grey dolomite. The crystalline dolomite contains 
abundant Upper Ordovician (Richmond) fossils (Lord, 1942a, pp. 36-38). 
The strata are horizontal or dip gently west or southwest. They rest on an 
erosion surface of Precambrian granitic rocks. 



SILURIAN 
Silurian strata occur in Mackenzie Mountains, in many places in 

Franklin Mountains, on Liard River a t  the mouth of South Nahanni 
River, on the west side of the north arm of Great Slave Lake, west of 
Slave River, and on the Arctic coast. 

About 1,400 feet of limestones and chert of the Ronning group occur 
in the Norman Wells district, mainly west of Mackenzie River (Hume and 
Linlr, 1945, pp. 10-16). They are generally regarded as resting on Cambrian 
strata, but the lower limits are somewhat indefinite. 

The Bear Rock formation, comprising 250 feet of brecciated dolomites 
and limestones, gypsum, and anhydrite, is exposed on Bear Rock a t  Fort 
Norman, and a t  other places in that district near and west of Mackenzie 
River. The brecciated rocks are highly porous, and in places highly 
bituminous. The formation is separated by a sharp disconformity from 
underlying, Silurian strata of the Ronning group. Some observers report 
that the formation grades into overlying, undoubtedly lMiddle Devonian 
strata, whereas others recognize a disconformity a t  its top. The age of the 
Bear Rock formations has not been established by fossils, and may be 
Silurian or Devonian (Hume and Link, 1945, pp. 6,16-19). 

Williams (1923, p. 74) divides 1,875 feet of Silurian strata a t  Mount 
Charles, in Franklin Mountains east of Mackenzie River, into three con- 
formable formations as follows: a Lower Silurian, Franklin Mountain 
formation of limestone; a Middle Silurian, Mount IGndle formation of 
limestone, chert, and dolomite; and an Upper Silurian, Lone Mountain 
formation of dolomite and brecciated sandy dolomite. The Franklin 
Mountain formation probably rests disconformably on the Cambrian, 
Saline River formation. It and the succeeding Mount Kindle formation 
have been correlated with the Ronning group, and the Lone Mountain 
formation with the Silurian or Devonian Bear Rock formation (Ilume and 
Link, 1945, pp. 6, 15). 

More than 500 feet of Silurian limestones and dolomites have been 
identified a t  the mouth of South Nahanni River (I-Iage, 1945) where they 
constitute the oldest exposed strata. 

Coarse, porous, dolomitic limestones outcrop southwest of Gypsum 
Point on Great Slave Lake (Hume, 1926, p. 61). These are correlated with 
the Fitzgerald dolomites and gypsum, about 275 feet thick, exposed on 
Salt River west of Fort Smith (Cameron, 1922a, pp. 18, 19). A well 
drilled in search of oil a t  Windy Point on the north shore of Great Slave 
Lake encountered about 600 feet of red shale, gypsum, and salt lying 
below the Fitzgerald dolomites and resting unconformably on Precambrian 
rocks. These red beds have been dated Silurian by Cameron (1922a: p. 16), 
but later work (Hume, 1926) suggests that they may be of Ordovician age. 

Grey cherty dolomites occur a t  various places along the Arctic coast 
between Parry Peninsula and Coppermine (O'Neill, 1924, pp. 25-26). 
They are commonly thin bedded; some layers are cherty, whereas a few 
others show concretionary structures, ripple-marks, or mud-cracks. The 
strata commonly dip a t  angles of less than 12 degrees, and strike and dip 
about parallel with the underlying, Precambrian, Coppermine River strata. 



So far as known, the dolomites comprise a conformable series. They have 
afforded a very few Silurian fossils, and fragments of doIomite on the beach 
a t  Bernard Harbour contain Upper Cambrian or Lower Ordovician fauna.' 

DEVONIAN 

Although no Lower Devonian strata have been identified with certainty, 
Middle and Upper Devonian formations are widespread within a belt 
embracing Mackenzie River and western Great Slave Lake and extending 
southeasterly from the Mackenzie River Delta to the 60th parallel. 

In  the lower Mackenzie River area, Devonian time is represented by 
a conformable series comprising, from bottom to top, the Middle Devonian 
Ramparts formation, and the Upper Devonian Fort Creek and Imperial 
formations (Hume and Link, 1945, pp. 19-39). The Ramparts formation, 
1,250 to 1,650 feet thick, has been recently redefined by Hume and Link 
(1945, p. 19) as consisting of a lower, limestone member; a middle, shale 
member; and an upper, limestone member. The upper member includes 
the former Ramparts and Beavertail limestones of Kindle and Bosworth 
(1921); the middle member is the former Hare Indian River shales of 
Kindle and Bosworth (1921). 

The Fort Creek formation, 1,600 to 1,800 feet thick, consists of lower 
dark platy shales, reef limestones, and bituminous shales, and upper grey 
shales with thin sandstone beds. The bituminous shale may have been an 
important source of oil (Hume and Link, 1945, p. 34). In  the Norman Wells 
area, the reef limestones comprise 75 to 125 feet of bedded limestones overlain 
by the productive layer of reef materials composed of stromatoporids, 
corallites, and coral sand. The reef materials are missing in places; 
elsewhere they range up to more than 400 feet in thickness (Hume and 
Link, 1945, p. 29). 

The Imperial formation, originally named the Bosworth formation by 
Kindle and Bosworth (1921), ranges in thickness from about 437 to 1,900 
feet. It consists of sandstones and shales; includes the youngest Palaeozoic 
rocks in the Norman Wells area; and grades into the underlying Fort Creek 
shales. It was eroded to various depths before being buried by Cretaceous 
strata, and in places, as a t  the Ramparts of Mackenzie River, was entirely 
removed. 

I n  the upper R/Iaclrenzie River area, between Great Slave Lake and 
Fort Simpson, about 1,050 feet of Devonian strata have been named 
(Whittaker, 1922, 1923), in ascending order, Middle Devonian, Horn 
River shales and Pine Point limestones; and Upper Devonian, Simpson 
shales and Hay River limestones and shales. These strata are nearly 
horizontal and locally dip as much as 3 degrees. Lower Devonian or older 
strata have not been recognized. 

In  the western Great Slave Lake area, about 2,125 feet of strata com- 
prise, in ascending order, the Pine Point, Presqu'fle, and Slave Point 
divisions of Middle Devonian age, and the Simpson and Hay River divisions 
of Upper Devonian age (Cameron, 1922a, p. 13). The Pine Point strata 
are shaly limestones and limestones, locally bituminous. Presqu'fle rocks 
comprise dolomites, dolomitic limestones, and shaly limestones. They are 
locally cavernous or porous, bituminous, and much fractured; and oil 

1 Identified by L. D. Burling, Geologicl~l Survey of Canada. 



seepages and springs of cold, sulphur-bearing water occur in them near 
Windy Point on the north shore of the lake. The overlying grey shaly Slave 
Point limestones are slightly bituminous. The Upper Devonian Simpson 
shales are overlain by the Hey River series comprising a lower unit mainly 
shaly strata and an upper unit of predominantly hard dolomitic limestone. 
The Devonian strata, are nearly horizontal, locally inclined as much as 
6 degrees, and lie on an erosion surface that  crosses the Silurian, Fitzgerald 
dolomites. 

The Devonian assemblage in the Liard River area consists of more than 
2,450 feet of strata. The Middle Devonian, ivahanni formation of dolomitic 
limestone and limestone is overlain by a thiclc series of bedded, partly 
bituminous, Upper Devonian shales, and rests disconformably on Silurian 
strata (Hage, 1945, pp. 4-8). The Upper Devonian shales are correlated 
with the Hay River shales. 

More than 2,000 feet of Carboniferous strata have been identified in 
the Liard Rangc, west of Liard River, where they comprise a lower unit of 
limestone, with some interbedded shale, and an upper unit of sandstone, 
with interbedded black bituminous shale capped by chert (Hage, 1945, pp. 
8-19). They thin to the east and may estend only a few miles east of the 
mountains. The lower unit is of Mississippian age, the upper of Mississippian 
or Pcnnsylvanian age, or both. The relation of the Carboniferous strata 
to underlying or overlying beds is not known. 

MESOZOIC SEDIMENTARY ROCKS 

Cretaceous sedimentary formations are the only known Mesozoic 
rocks. The principal kno~vn arca occupied by them extends from Peel 
and Arctic Red Rivers through Norman Wells to eastern Great Bear Lake; 
other known areas are on Liard River, in the Horn Mountains northwest of 
Fort Providence, and on Hay River. 

Recent studies of several thousand feet of Cretaceous formations in the 
Lower Mackenzie River arca have identified Upper and Lower Cretaceous 
strata, but no generally accepted subdivision into formations has been 
attained (Hume and Link, 1945, pp. 5, 39; Stewart, 1945, pp. 3, 6-8, and 
1948, p. 97). Humc and Link (1945, p. 5) have adopted a tentative, 
fourfold subdivision, which, in ascending order, is: Division A, of sandstone 
shalc, and conglomerate, with Lower Cretaceous fossils in its upper sand- 
stones; Division B, mainly shales, unfossiliferous; Division C, sandstones, 
shales, and coal, carrying Upper Cretaceous fauna; and Division D, grey, 
non-fossiliferous shales. The Cretaceous beds were deposited on an erosion 
surface that truncated the Upper Devonian, Imperial and Fort Creek 
formations, and the Middle Devonian limestones (Hume and Link, 1945, 
p. 39). 

Cretaceous strata on Great Bear River are fossiliferous, almost 
horizontal shales and sandstones; and similar, non-fossiliferous beds out- 
crop here and there on Great Bear Lake (Bell, J. M., 1902, p. 25; 1903, 
p. 100). 



More than 3,300 feet of Cretaceous strata are exposed in the Liard 
River area (Hage, 1945, pp. 19-23). The Lower Cretaceous, Fort St. 
John group, more than 2,250 feet thick, consists of crossbedded sandstones 
and shales. The Upper Cretaceous assemblage is composed of non-marine 
sandstone, shale, conglomerate, and coal, and marine dark grey shale. It 
has been divided into a lower, Fort Kelson formation, an intermediate, 
Kotaneelee formation, and an upper, unnamed formation. Structures in 
Lower and IJppcr Cretaccous strata appear to conform to, and merge 
with, those in the I'al~ozoic formations. The C>ret,aceous strata may rest 
on Upper Devonian beds in the Plains area southeast of Liard River 
(Whittaker, 1922, p. S), and on AIississippian or Pennsylvanian formations 
in the folded Liard Range northwest of the river. 

About 80 feet of Cretaceous, r\'lountain shales arc esposed in a heavily 
drift-covered area ncar the top of Horn Mountain (Whittakcr, 1922, p. 54). 
The  beds are horizontal, and have not afforded diagnostic fossils. 

Non-fossiliferous shales and interbedded soft sandstoncs are exposed 
on IIay River near the (jOt,h parallel (Cameron, 19223, p. 29). They 
probably overlie nearly horizontal 1,-pper Devonian limestones, but the 
contact has not been scen. 

CENOZOIC 8EDIMEKTARy ROCKS 

TERTIARY 

The Iargcst known area of Tertiary beds is on Mackenzie River near 
Fort Norman, whcre they consist of as much as 1,800 feet of poorly con- 
solidated gravels, sands, and clays, with lignitc (Humr and Link, 1945,p. 44). 
The beds contain Lower Eocene plants (Hume, 1022, p. T6), and are 
separated from the underlying Crctaccous beds by an angular unconformity 
(Hume, 1923, p. 60). 

Upper Eocene or Oligocene, partly consolidated shales with lenses 
of limestone have been reported (O7Neill, 1924, p. 27) from Darnley Bay 
on the Arctic coast. The assemblage is more than 125 feet thick, and nearly 
horizontal. 

PLEISTOCENE AND RECENT 

Unconsolidated deposits of Pleistocene or Recent age occur throughout 
the District of Mackenzie but, in general, have received only casual study. 
They vary greatly in thickness and character from place to place, and 
include till, sand, gravel, silt, clay, mud, peat, and soil. Within the Can- 
adian Shield the deposits are thin and local near Yellowknife Bay, Beaulieu 
River, and south of Great Slave Lake; they obscure more bedrock in the 
area between Great Slave and Great Bear Lake; and they mantle still 
greater areas within the barren grounds to the northeast. Deep accumu- 
lations of unconsolidated materials probably cover most bedrock in the 
Interior Plains region adjacent to the Canadian Shield, within a wide area 
extending from Slave River and the north arm of Great Slave Lake to Fort 
Liard, and in other parts of Mackenzie River Valley. Except, perhaps, 
for Richardson Mountains and adjacent areas in the extreme northwest 
corner (Bostock, 1948, p. 37)) and parts of Mackenzie and Selwyn Moun- 
tains (Bostock, 1948, pp. 19-28; Keele, 1910, p. 45)) the District of Mackenzie 



was probably entirely covered by a Pleistocene ice-sheet. Ice, accumulating 
in one or more centres in the eastern part of the district, or farther east or 
southeast, flowed northerly and northwesterly to the Arctic coast and 
Great Bear Lake, and westerly and southwesterly across Great Slave Lake 
and adjacent regions; other widely divergent directions of flow have been 
recorded from a few places, as a t  Aylmer Lake (Lord, 1948). In  Mackenzie 
River Valley i t  probably combined with ice from Mackenzie Mountains, and 
flowed northerly (Keele, 1910, p. 46). The resulting deposits are best 
known in the Canadian Shield region, where they comprise till, eskers, 
drumlins, and related accumulations. The eskers are particularly remark- 
able features. Available data (Flint, 1945) suggest that they fan north- 
westerly, westerly, and southwesterly from a centre near Dubawnt Lake; 
and that they may be most abundant within a belt extending northwesterly 
from this centre through upper Coppermine River. One esker is probably 
more than 300 miles long (Wilson, 1945, p. 152). Raised beaches and 
widespread deposits of clays and silts around and between Great Bear and 
Great Slave Lakes were formed in late Pleistocene or Recent time when 
these lakes were far more extensive than a t  present. Although some 
evidence indicates that the two lakes may have coalesced (Lord, 1942a, pp. 
39-40) there is no evidence that marine deposits were formed. After the 
retreat of the ice-sheet from the Canadian Shield and vicinity, the sea 
encroached on a depressed land, as evidenced by raised marine beaches 
and other deposits. These lie, in places, more than 500 feet above present 
sea-level (Flint, 1945). They occur along the Arctic coast east of the 
Mackenzie River Delta, and probably extended far up Back and Thelon 
Rivers into the District of Mackenzie. Extensive, Recent deposits of 
sand, gravel, silt, and mud border Slave and Mackenzie Rivers, particularly 
in their delta areas. 

MESOZOIC OR CENOZOIC INTRUSIONS 

Granitic intrusions of Mesozoic or Cenozoic age are known only in 
Selwyn Mountains near Macmillan Pass, where stocks of granite, granodio- 
rite, or allied rocks are of Upper Cretaceous or later age (Kindle, 1946, 
pp. 19-21). Elsewhere, these mountains, in Mackenzie district, are 
unexplored. However, prospectors have reported granitic rocks from near 
the sources of South Nahanni and Flat Rivers, 150 miles to the southeast. 

STRUCTURE OF PALBOZOIC, MESOZOIC, AND CENOZOIC 
STRATA 

All formations within the Interior Plains are, so far as known, horizontal 
or gently inclined. Near the Canadian Shield, as previously mentioned, 
they dip away from the underlying, deeply eroded complex of Precambrian 
rocks. 

Southwest of the Interior Plains lie the Cordillera, which, in the 
District of Mackenzie, comprise mainly, from southwest to northeast, 
Selwyn and Mackenzie Mountains, the Mackenzie Plain, and Franklin 
Mountains (Bostock, 1948). These are all arcuate features, convex to the 
northeast. 



Little is knorvn of the structure of Sel~vyn Mountains. They consist of 
folded, presumably mainly Palzeozoic strata and, unlike Mackenzie Moun- 
tains to the east, contain granitic intrusions. 

Mackenzie Mountains are characterized by broad, arcuate folds 
arranged en tchelon. Faulting is subordinate to folding. Plateau areas 
are striking features; the strata in some, as in the Plains of Abraham on 
the Can01 Road, are very gently folded, but little information is available 
on the structure of others. R!€ackenzie Mountains, unlike the Rocky 
Mountains to the south, have no belt of foothills on their eastern front 
(Hume and Link, 1945, p. 5). 

Franklin Mountains comprise four en kchelon ranges, some of arcuate 
form. The southern Nahanni Range (Bostock, 1948) estends north from 
Nahanni Butte on Liard River. Near the south end of the range the eastern 
ridge is a large fault bloclc that has becn thrust upn~ard along a west-dipping 
fault (Hage, 1945, p. 27). West of this ridge are lowcr, parallel, anticlinal 
ridgcs. As already mentioned, these folcls appear to have involved 
Palseozoic and Cretaceous strata to about the same degree. At its north 
end, near the mouth of North Nahanni River, Nahanni Range ends in the 
Mackenzie Plain. 

Carnscll Range trends north, and its south end lies west of the north 
end of Nahanni Range. It is probably composed mainly of uresterly 
dipping, Middle Dcvonian ancl oldcr strata bordered on the cast by a 
westerly dipping thrust fault (Bostoclc, 19-18, p. 16; Hume and Linli, 1945, 
p. 45). The range encls before reaching the southnrest side of Mackenzie 
River near Wrigley. 

East of thc north cnd of Camsell Range, and east of RIackcnzie River, 
is thc south end of the McConnell Range. This range trends northwesterly 
parcllel with the river and, a t  its south end, is s southerly plunging anticline. 
North~vesterly, the structure becomes more comples, and faults are known 
(IIume and JJink, 1945, p. 46). North of Great Bear Rivcr, the range 
bends from about north-northwest to west-northwest to adjoin thc north- 
east sidc of Xorman Range. 

Norman Range, the northwestern member of Franklin Mountains, is 
an  anticlinal structure (Stcwart, 1948, p. 100) slightly convex toward the 
northeast. It ends in the Mackenzie Plain a t  Macltenzie Rivcr upstream 
from Fort Good Hope. 

The hlackenaie Plain north of Wrigley and south of Fort Good Hope 
is a basin between Mackenzie IVIountains on the west and Franklin Moun- 
tains on the east. In it are many gentle folds and minor faults (Hume and 
Link, 1945, p. 46). In the Norman Wells area the basin is brolten into 
northwesterly trending, gently arcuate, anticlinal ridgcs with snlall faults. 
Thc folds are about parallel with Norman Range to the northeast across 
Macltenzie River or, in some instances, may be extensions of the folds 
of that range. The ridges expose mainly Palzeozic formations, and between 
the ridges arc basins of mainly Crelaccous, but including some Tcrtiary, 
strata. As previously mentioned the Palsozoic and Cretaceous were 
folded before the Tertiary beds were deposited (IIume, 1923, p. 60). 



CHAPTER I V  

ECONOMIC GEOLOGY 

GENERAL STATEMENT 

The District of Mackenzie has produced copper, gold, lead, radium, 
silver, tungsten, and uranium from lode deposits; and petroleum and natural 
gas. No commercial placer deposits are known. Products recovered 
during 1948 came from five gold mines a t  or near Yellotvknifc (Con and 
Rycon, Giant, Segus, and Thompson-Lundmark mines), a uranium- 
radium mine on Great Bear Lake (Elclorado minc), and oil \vclls a t  
Norman MTells on n1ackenzie River. 

The eastern part of the district is underlain by Precambrian rocks 
of the Canadian Shield, and has afforded all production except oil and gas. 
It contains deposits of beryllium, copper, gold, lead and zinc, lithium, 
silver, tantalum ancl columbium, tin, tungstcn, uranium and radium, and 
other materials. Although only a vcry small part of i t  has been thoroughly 
explorcd, i t  has, ncverthelcss, been more estcnsively prospected than the 
wcstern part of the district, and contains nearly all the known mineral 
properties (Scs Figure 3). Gold has been most sought for, and gold 
properties are most numerous. In  1945 and 1949, sevcral advanced gold 
prospects were under development or were dormant, but perhaps most 
prospecting cffort was directed to\\-ards a search for deposits of copper, 
lead, zinc, and uranium. 

The western part of the district is underlain by Palaeozoic and younger 
sedimentary rocks. It contains coal, gypsum, petroleum and natural gas, 
and salt, but only a few known deposits of rnctallic minerals. 

DEPOSITS O F  MET,iLLIC MINERALS 

Arsenic and Antimony 

Orebodies of the Akaitcho (71)', Con and Rycon (73), Crestaurum 
(74), Giant (76), and Negus (80) properties in the Yellon-knife Bay green- 
stone belt probably contain not more than 10 per cent metallic mincrals, 
mainly pyrite and nrsenopyrite but in part antimonial mincrals such as 
stibnite and jamesonite. Analyscs of samplcs rcccived by the Bureau of 
Mines, Otta\va, for metalh~rgical tests suggest that  thc arsenic content 
rangesfrom 0 - 4  to  3 - 3  per cent, the antimony content up to 0 .8  pcr cent. 
Current (1949) and projected treatment of these ores involves roasting of 
flotation concentrates containing most of the metallic minerals, but no 
provision has been made for recovery of arsenic or antimony. 

Beryllium 

Beryllium, as the mineral beryl, is common within Yellowknife and 
Beaulieu River areas and has been found in the Lac de Gras and Aylmer 
Lake areas, as far as 210 miles northeast of Yellowknife. Beryl occurs 

Numbers, in parent.heses, are those of mineral properties shown on Figure 3. 



as scattered crystals in pegmatite bodies associated with muscovite- 
biotite granite, and is commonly accompanied by such minerals as spodu- 
mene, cassiterite, and tantalite-columbite. No commercial deposits are 
known. Near Blaisdell Lake (92) the beryl-bearing dykes are up to 2,000 
feet long and 10 feet wide; and 240 feet of the best dyke contains about 1.5 
per cent beryl across 7 feet. The crystals average more than an inch across 
and several inches long, and in one instance the basal section of two inter- 
grown beryl crystals measured 12 by 18 inches. 

Bismuth 
Small q~ant~it ies of native bismuth occur in the uranium-radium ore 

a t  Eldorado mine (13), with native silver on the property of Camsell River 
Silver Mines, Limited (20), and with gold on the Mindot group (91) 53 
miles northeast of Yellowknife. 

Cobalt and Nickel 
Cobalt and nickel minerals, such a.s safflorite-rammelsbergite, smaltite- 

chloanthite, cobaltite, and niccolite, characterize many of the uranium and 
silver deposits of the Great Rear Lake area; and about 20 tons of cobbed 
cobalt ore were recovered a t  Eldorado mine (13) during 1937 and 1938. 
Other, minor occurrences of cobalt and nickel arsenides occur near the north 
shore of Great Slave Lake, on the B.M. group (129) and a t  Franpois River 
(128). At the latter place, veins with a maximum width of 15 inches, 
containing niccolite and other minerals, cut augite diorite. 

Copper 
Recorded copper production to the end of 1948 amounted to 237,541 

pounds, valued a t  $24,102. This came partly from the gold-tungsten 
property of I'hilmore Yellowknife Gold Mines, Limited (137), on Great 
Slave Lake, and partly from the uranium-radium deposits of Eldorado mine 
(13). . , 

Deposits in which copper minerals predominate occur on Great Rear 
Lake near Hunter Hay, near Coppermine River and the Dismal I,akes, 
on Rathurst Inlet a t  the Arctic coast,, and in the east arm of Great Slave 
Lake. None is known to be of commcrcial value. They may he classified 
as follows and examples given: 

(:l) Copper sulphides in large ('giant') quarts veins: B group (2); Consolidated 
Mining :incl Smelting Company group, Hunter Ray (S); Polaris, Vegn, and Star 
claims (9). 

( b )  Native copper or copper sulphides in 1)ttsaltic 1av:ls of the Coppermine River 
series: A group ( 1 ) ;  American Metal Company of Cnnnda, Limited (3); copper de- 
posits of Bathurst Inlet ( G ) ;  D group (4). 

(c) Other copper deposits: Great Sl:tve Lake, miscellnneous mineral occurrences 
(131). 

A little bornite, chalcopyrite, and chalcocite occur in 'giant' quartz 
veins near Hunter Hay and the Dismal Lakes. Some of these veins are 
several hundred feet wide. The quartz commonly exhibits crustiform and 
banded structures, and may be of more than one age. Copper deposits are 
common in the basaltic lavas of the Coppermine River series near Copper- 
mine River, the Dismal Lakes, and Bathurst Inlet, and probably elsewhere. 



They includc: (1) native copper in minute flakes in massive basalt; (2) 
native copper in amygdules; (3) native copper as sheets, some as much as 
Q inch thick, in cracks in basalt; and (4) bornitc, chalcocite, covellite, 
and chalcopyrite, with a quartz and carbonate gangue, in shear and fracture 
zones that traverse basalt. The last type is regarded as most promising. 
Little information is available on the copper deposits of the east arm of 
Great Slave Lake. Some are veinlets or stock-works of veinlets, of quartz 
and carbonate carlying a little clialcopyrite. Veinlets of quartz and 
carbonate with a few grains of bornite have been notcd in diabasc. 

Copper, Lead, and Zinc 
Some base metaI deposits contain sulphides of copper, leod, and zinc 

in morc or lcss equal amounts; these deposits are referred to here. Others, 
containing lead or zinc, or both, without significant coppcr, arc refcrrcd to 
under 'Lead and Zinc' (p. 56j. 

Chalcopyrite, g:tlena, :ind sphalerite have rcplaced parts of shear 
zones in lava flows and associ:~tcd rocks on the Horner (70) and nearby 
propertics 12 milcs north of Ycllowknife. Thcse dcposits contain a little 
silvcr. Inclium was detectcd in a spectroscopic esamination of a sample 
of sphalerite, galena, and pyrite from the I-Icmer group. 

About 50 nliles east-northeast of Irello~vknifc a granitic intrusion 
forms a salient projecting southerly into volcanic and scdinlentary rocks 
of the Ycllo~vknifc group. An unlrnown yroportion of the salient is 
muscovitc-biotitc granite with much pegmatite. Within a belt about 50 
miles long and 5 miles wide extending around the end of this salient from 
Ross Lake to Turnback Lake, are scattered gossans. Some of these, as 
on the Bobjo (104), Ruth (106), and X.L. claims (110), mark deposits of 
galena, sphalerite, chalcopyrite, and other minerals that have replaced 
calcareous or tuffaceous layers in sedimentary strata a t  or near their 
contact with volcanic rocks. So far as known, these deposits contain 
little gold or silver. None is known to be of commercial value, although 
the deposits on the X.L. group occur here and there for a distance of 
1,900 feet. 

Gold (Placer) 

Placer gold deposits of unknown size and grade are reported from the 
mountainous South Nahanni River area (134). Others might occur a t  
other places in Selwyn Mountains or adjacent areas, but none is lcnown or 
likely to exist within the Canadian Shield. 

Gold (Lode) 

Gold recovered to December 31, 1948, or during the first 11 years of 
nearly continuous production, amounted to more than 500,000 ounces, 
valued a t  nearly $21,000,000. This was about 68 per cent of the value of 
all mineral products of Northwest Territories to that date, except for 
pitchblende products of recent years. About 83 per cent of this gold came 
from Con and Rycon (73) and Negus (80) mines a t  Yellowknife, and these, 
with the nearby Giant mine (76)) constitute the current (1949) producers. 
During 1948 these mines treated about 680 tons of ore a day; the grade of 



this ore was between 0.5 and 1 ounce a ton. Former gold producers, idle 
in mid-1949, include Philmore (137), I'tarmigan (82), Ruth (121), and 
Thompson-Lundmsrk (103). Nearly all known gold deposits occur north 
of Great Slave Lake and cast of a 1ir.e extcnding north-northcast from the 
north arm of the lake through Baslcr, Mattberry, Norris, and Arscno Lakes, 
and thence northeast to Rcdrock Lakc on Coppermine River. Nearly all 
occur within seclimentary and volcanic rocks of the Archzan, Ycllo~vknife 
group. Most of thcrn are auriferous quartz veins or quartz bodies associated 
with a little schist or othcr altered wall-rock, and in most instances contain 
not more than about 1 per cent of such minerals as pyrite, galcna, sphslerite, 
chalcopyrite, ancl ursenopyritc. Visible gold is common. Some very large 
deposits in the vicinity of Ycllom~knife are characterized by severd per cent 
rnetallic minerals, including much arsenopyrite and pyrite, small amounts 
oi lead, copper, and iron sulpharscnidcs and sulphantimonides, and tellu- 
rides. Many gold deposits contain a little tourmaline 2nd arc probably 
genetically related tc  muscovite-biotitc granite of Archzean or Proterozoic 
age. Most gold dcposits do not contain important quantities of othcr 
valuable mcials, cxccpt silver. IIo\vever, gold is accompanied by much 
tungstcn and coppcr a t  thc Philmorc mine; and many quartz reins, impor- 
tsnt  because of their gold cont~nt ,  contain a litt!e scheclite, ~vherras others, 
primarily schcelite deposits, contain a little gold. Although known gold 
deposits are most numerous in areas underlain by sedimentary mcmbers 
of the Yello~vknife group, the largest and most productive orcbodics have 
been found in volcanic rocks of that group. Thcsc have been developed 
by mine ~vorliings to a depth of 1,775 feet (1948)) and undoubtedly estend to 
greater depths. This far cscceds the depth of developed ore in sedimentary 
areas. 

Most known gold deposits belong to one of the following classes: 

Qunrtz veins or bodies m:ainly of qunrt,z 
In Arch~*in,  Yello\i-knife or Point Lnlie-\\'ilson Island groups 

In  vo1c:inic rocks 
In shenr zones tl-:>nsecting nndesitic lava flows 

Examples~: Ak~~it~cho Yellowknife Gold Mines, Limited (71); Con mine -- 
('id), Con system of shear zones; Crestaurum Mines, Limited (74); Giant 
Yellowltnife Gold Mines, Limited (X); Kegus Mines Limited   SO),^ 
part; North Inca Gold Mines, Limited (37), A zone; Rycon mine (73), in 
part. 

In shenr zones involving inter-flow tuffs 
Esample: Sunset Yellowknife Mines, Limited (109). 

In joints in andesitic lava flows 
Esntnples: Mindot group (91); Snowden Yellowknife Mines, Limited 
(43). . , 

In acidic 1:iva flows and pyroclastic rocks 
Example: Sslmitn Xorthwest Mines, Limited (46), T vein. 

I Properties with double underline arc prcscnt or former gold producers; those with single 
underline have not produccd gold but report substantial dcposits of ore gmdc or near ore grade. 



In  sedimentary rocks 
Transecting beds, in shear zones 

Examples: J.E.S. group (58); Rich group, Yellowknife Mines, Limited 
(83); Slemon Yellowknife Mines, Limited (50), No. 1 vein. 

Transecting beds, walls not sheared 
Examples: J.F. group (88); Old Parr group (93), Galena vein; =- 
miean mine (82). . , 

Parallel to beds, in shear zones 
Examples: Camlaren Mines, Limited (64), Hump vein; D.A.F. group 
(89); Philmore mine (137); T.A. group (126); Thompson-Lundmark 

mine (103). 

Parallel to beds, walls not sheared 
Examples: Beaulieu Yellowknife Mines, Limited (112); Old Parr group 
(93), several veins; Ruth mine (121). 

Along axial parts of folds 
Examples: Camlaren Mines, Limited (64), No. 31 vein; Pan group 
(86), in part. 

I n  crests or troughs of folcls 
Examples: Camlaren Mines, Limited (64), "hump" of Hump vein; 
Pan group (86), in part; S.D.C. group (100). 

Along or near contacts 
Between sedimentary and volcanic rocks 

Exa~nple.;: Diversified Mining Interests (Canada), Limited (34); JAa 
KO. 2 claim (47); 1,cxindin Gold M~nes, Lixn~ted (35); North Inca Gold 
Mines Limited (37), Main zone; Salmita Northwest Mines, Limited (46), 
B ancl South veins. 

Between other types of rocks 
I3x:lmples: Con mine (73), in part; Mon group (67); Negus mine (SO), 
in part; Rycon mine (73), in part. 

In Proterozoic, sedimentary rocks 
Minor reported occurrences. 

In dykes and sills of various ages 
Exan~ples: Halt,ic group (108); Colomac Yellowlmife hfines, Limited 
(25); Ena group (124); Goldcrest Mines, Limited (27); Indian Lake 
Gold Mines, Limited (28); Viking Yellowknife Gold Mines, Limited 
(57). 

Bodies of minera.lized rock 
In Archiean, Yellowknife group 

In volcanic rocks (tufis) 
Exam~les: Andrem Yellowknife Mines. Limited (53): S ~ i n e t  Gold . ,, . 
Mines, Limited (26), Xorth orebody; Snwe River Exploration Company, 
Limited (51). 

I n  sedimentary rocks 
Example: Spinet Gold Mines, Limited (26), South orebody. 

In Proterozoic, Snare group sedimentary rocks 
Example: Doris Yellowknife Gold Mines, Limited (25). 

Quartz vcins, or hodics nlainly of quartz, within shear zones crossing 
andesitic lavas (greenstones) of the Yellowknife group have afforded most 
gold recovered to date (1949), and contain by far the greatest ltnown 
reserves of gold ore. Nearly all current production (Con and Rycon, 
Giant, and Negus mines) is from orebodies of this class. Ore deposits a t  



these mines may be divided into two, perhaps intergrading, types. Ore 
deposits of the first type are best exposed a t  Rycon and Negus mines, 
where they afforded all gold produced a t  these mines prior to 1948. They 
are well defined, small veins of nearly pure quartz in steeply inclined 
narrow shear zones. The shear zones transect lava flows, or occur along the 
borders of meta-gabbro and meta-diorite dykes that intersect the lava 
flows. The shear zones range up to thousands of feet in length; their 
maximum width is about 30 feet, their average width probably less than 
5 feet. One has been opened to a depth of 1,425 feet. The quartz veins, 
which occur here and there in the shear zones, are as much as 400 feet long 
and about 12 feet wide; but they probably average less than 3 feet in width. 
The quartz is light to dark grey, mottled, or banded parallel with the walls. 
The largest ore shoot extended from the surface to the 950-foot level, 
with an average drift length between 100 and 200 feet, and an average width 
between 2 and 7 feet. The average uriclth of all known ore shoots probably 
does not esceed 2% feet. Many contain more than an ounce of gold a ton. 
Metallic minerals, constituting not more than 1 per cent of the veins, 
include pyrite and much less arsenopyrite, sphalerite, gelena, chalcopyrite, 
sulphantimonides, sulpharsenides, tellurides, and visible gold. 

The second type of ore deposits found within shear zones crossing 
andesitic lavas of the Yello~vlinife group is represented by those that 
occur within the Con and Giant-Campbell systems of shear zones. These 
deposits contain the largest known reserves of gold ore in Northwest Terri- 
tories. The first mentioned, smallest, and most completely explored of 
these systems crosses the Con property and has afforded most of the gold 
produced a t  that mine. It is more than 6,500 feet long, dips northwesterly, 
and marks the position of a thrust fault. Its productive part comprises 
several connected shear zones and enclosed masses of unsheared rock. 
The average width of the system may be 50 feet; its maximum width 
exceeds 200 feet. The orebodies attain a maximum drift length of 400 
feet or more, and widths up to 40 feet; and they and the enclosing shear 
zones have been explored by mine workings to a depth of 1,400 feet. 
The Giant-Campbell system crosses the Negus, Con and Rycon, and 
Giant properties, but, between the latter two, is offset more than 3 miles 
by the West Bay fault. Although the system has not been extensively 
explored by the Negus and Con and Rycon mines, i t  has been opened a t  
various places between the 1,425-foot (Negus) and 2,300-foot (Con) levels, 
and is (1949) supplying essentially all ore treated a t  Negus mine. This 
part of the system dips about 45 degrees northwesterly and may be as much 
as 600 feet wide. At the Giant mine i t  has a length of a t  least 12,000 feet 
and a horizontal width of perhaps 1,000 feet,. It consists of several member 
shear zones of northerly or northeasterly trends, and various dips. These 
member shear zones have lengths ranging up to 3,800 feet or more, and 
widths up to perhaps more than 150 feet. The intervening rock is un- 
sheared. Insufficient work has been done to establish the relations of the 
member shear zones to one another, or to determine the dip of the system 
on the Giant property. I t  has been suggested1 that the Giant-Campbell 
system of shear zones marks a zone of major faulting. Shear zones and 
material of ore grade a t  the Giant property have been encountered in drill- 
holes to a depth of 770 feet. Orebodies range from 34 to about 50 feet wide, 

1 Henderaon, J. F.: personal communication, 1949. 



and have a maximum drift lenglh of 1,200 feet. Diamond drilling to J a n ~ ~ a r y  
1946, to a maximum depth of 770 feet, indicated 3,035,000 tons containing 
0.41 ounce go18 a ton; and underground work in part of this drilled area, 
to May 31, 1948, indicated 520,000 tons above the 250-foot level contain- 
ing 0.60 ounce gold a ton. The ore deposits occur here and therc within 
the members of the Con and Giant-Campbell systems. They are large, 
lenticular masses of fine-grained quartz with numerous partings of sericite 
schist, and are separated from the chlorite schist of the unmineralized parts 
of the zones by envelopes of sericite schist. Quartz comprises 30 to 90 per 
cent of the orebodies, metallic minerals perhaps 1 to 7 per cent. Thc latter 
are mainly arsenopyrite and pyrite, but include a little sphalerite, galena, 
chalcopyrite, stibnite, jamesonite, other sulphantimonides or sulpharsenides, 
and finely divided goid. 

Sulphide minerals, with or without gold, commonly occur in shear 
zones follom7ing bands of weak tuffs lying between more competent green- 
stones. A little underground work has been done on one of these deposits 
by Sunset Yellowknife Mines, Limited, wherc a shear zone 1 foot to 20 
feet in width involves an interflow tuff band several feet thick. Bodies 
of massive pyriie, associated with a little quartz, occur here and there across 
2 or 3 feet of the shear zone. These bodies contain considerable gold in 
places, but no ore. 

Rare, small, in part high-grade gold-bearing quartz veins occur in 
joints in andesitic lavas, as on the h4indot group (91). The walls are not 
sheared. The enclosing fracture may continue many feet beyond the end 
of a vein or may be only a little longer than the vein. Veins of this 
class may attain a maximum width of a foot or so, and a length of more 
than 100 feet; but the presence or position of other similar veins nearby 
cannot ordinarily be predicted. 

Gold-bearing quartz veins are not known to be numerous  thin 
acidic volcanic roclis. Nevertheless, the T vein on the property of Salmita 
Northwest Mincs, Limited, occurs within sheared, probably rhyolitic 
agglomcrate. The vein is about 125 fect long and 1 foot wide a t  the surface 
and contains abundant visible gold with a very little arsenopyrite, pyrite, 
and tourmaline. 

Sedimentary strata of the Yellowknife group contain a host of quartz 
veins, many of them gold bearing. A few of these occupy shear zones, in 
some instances faults, that cross the bedding a t  wide angles; and some 
members of this class contain small bodies of high-grade auriferous quartz. 
Thus, 163 feet of No. 1 vein on the property of Slemon Yellowknife Mines, 
Limited, averages 2.2 feet wide and contains 0.65 ounce gold a ton; and 16 
tons shipped from the Rich group Yellowknife property yielded 13.6 
ounces of gold a ton. 

A few othcr veins of nearly pure quartz that cross the Yellowknife 
strata a t  wide angles have unsheared walls. One of these contains the 
orebodies of the Ptarmigan mine. This vein is exposed for 1,300 feet a t  the 
surface where i t  averages 12 feet in width. It strikes north 65 degrees west 
and is nearly vertical, whereas the adjacent beds strike north 10 degrees west 
and dip easterly a t  65 to 75 degrees. The vein is a continuous body of 



quartz, but includes a little wall-rock. Metallic minerals probably con- 
stitute less than 1 per cent of the vein, and include pyrite, sphalerite, 
galena, arsenopyrite, chalcopyrite, pyrrhotite, and visible gold; these are 
associated with a little feldspar, carbonate, tourmaline, and scheelite. 
The vein was explored by drifts to a depth of 900 feet and contains highly 
irregular ore shoots not readily distinguished from adjacent low grade 
quartz. Nearly 12,000 ounces of gold were recovered from 24,429 tons 
of ore treated. 

Veins parallel, or nearly parallel, with the enclosing strata, and bordered 
by sheared rock, have afforded most gold ore recovered from A r c h ~ a n  
sedimentary formations. This class includes veins of the Thompson- 
Lundmark mine, in Yellowknife strata, and the Philmore mine, in formations 
of the Wilson Island phase of the Point Lake-Wilson Island group. The 
Fraser vein and the Kim vein-zone were mined a t  the. now (1949) idle 
Thompson-Lundmark property. The Fraser vein dips 45 degrees north- 
east. Its drift length to an explored slope depth of 750 feet averaged 
about 560 feet, and its width 1.7 feet. The quartz vein matter was well 
banded parallel with the walls, and contained a little pyrite, galena, gold, 
and tourmaline. Most of the gold occurred in an orebody now removed, 
with a maximum drift-length of 435 feet, a dip-length of about 700 feet, 
and an average width of about 2 feet. Above the 600-foot level, this deposit 
afforded 73,215 tons of ore containing 0.66 ounce of gold a ton. The Kim 
vein-zone is a t  least 1,750 feet long, and dips about 45 degrees northeast. 
At the surface i t  averages 64 feet in width for a length of 1,500 feet and 
contains about 25 per cent quartz, commonly as three veins each of which 
is nearly free of included rock. The quartz is ribboned parallel with the 
walls and contains a little pyrite, galena, sphalerite, chalcopyrite, visible 
gold, and tourmaline. To December 31, 1947, the vein had been opened 
by drifts to a slope depth of 600 feet. These workings disclosed a maximum 
drift-length of about 300 feet and an average aggregate width of about 
2 feet of quartz. Somc or all of this material has since been estracted 
(1949). 

Gold is associated with ferberite (a tungsten mineral), chalcopyrite, 
pyrite, and other minerals a t  the Philmore minc on Outpost Islands in 
Great Slave Lake. Thc gold-tungsten deposits occupy parts of nearly 
vertical silicified shear zones that lie parallel, or nearly parallel, with the 
enclosing quartz-mica schist and gneiss. Ore extracted probably averaged 
between 0.60 and 0.75 per cent WOa, and between 0.5 and 1.0 ounce gold 
a ton. It came from an orebody that estended from the surface to below 
the 425foot level, and had a maximum drift-length of more than 250 feet, 
and an average width of about 2 feet. 

Numerous veins with unsheared walls parallel the enclosing strata. 
Many are rcmarlcnbly persistent, although the width of most does not exceed 
a few inches. They commonly occur within the slaty upper part of a bed 
or lie between a slaty top of a bed and the greywaclce base of the adjoining 
bed. Many are minutely crenulated or drag-folded, others nearly straight. 
Some veins of this type contain small pockets of high-grade or even spectac- 
ularly rich gold-bearing quartz, but only a t  the Ruth mine is this class 
of vein known to contain ore. No. 2 vein a t  this property occurs within 
a band of thin-bedded slate that is enclosed by thick-bedded greywacke. 
The vein is exposed for 1,250 feet, and averages 15 inches in width. 



The walls are sharp, but not sheared, and nearly straight. The quartz 
contains thin partings of slate or altered slate, and a little arsenopyrite, 
pyrite, scheelite, feldspar, and gold. Three hundred feet of the vein, where i t  
bends slightly, averages 0 62 foot in width and contains about 3 ouncesof gold 
a ton. The Norman vein, owned by Beaulieu Yellowltnife Mines, Limited, 
may be 1,800 feet long, yet its width averages 6 inches or less. I t  is composed 
of drag-folded, fractured, grey quartz that precisely parallels the enclosing 
similarly folded slate layer. The quartz contains inclusions of slate, a 
little scheelite, and less than l per cent pyrite and other metallic minerals. 
At the surface, near where the vein and beds bend around the asial part 
of a sharp fold, 8 feet of the vein averages 16 inches in width and contains 
considerable gold. 

Highly irregular, discontinuous, sparsely mineralized quartz veins are 
common here and there along the ruptured axial parts of tight isoclinal 
folds. Many of these folds can be traced for long distances. Veins 
of this class are particularly well displayed in the vicinity of Gordon Lake 
where some, such as the '31' vein of Camlaren Mines, Limited, contain small, 
spectacularly rich occurrences of coarse gold. None is known to contain an 
orebody. 

Other deposits of gold-bearing quartz in Archaean, sedimentary 
formations are saddle reefs or more irregularly shaped deposits that occupy 
crests or troughs of steeply plunging folds. For instance, the 'hump' of the 
Hump vein of Camlaren Mines, Limited, is a saddle-shaped quartz body 
that straddles the axis of an anticline and plunges about 50 degrees north- 
easterly with the plunge of the fold. The saddle continues to the 350-foot 
level without any indication of ending. It is in a slaty band enclosed by 
stronger greywacke. During folding the slaty rocks were crumpled and 
thickened as they were bent around the axis, and thereby created the 
favourable zone in which the quartz was deposited. The quartz is coarsely 
crystalline and white, and contains pyrite, chalcopyrite, galena, sphalerite, 
and abundant finely divided gold. A less regular body of quartz has been 
introduced along a faulted, ncarly vertically plunging drag-fold on the S.D.C. 
group. It contains considerable gold, but i t  is not ore. The quartz 
outcrop has a length of about 200 feet, and a maximum width of about 40 
feet. The central part is entirely quartz, but a t  either end and along the 
margins i t  contains much wall-rock. The quartz is mineralized with 
arsenopyrite, pyrrhotite, galena, pyrite, chalcopyrite, and sphalerite, and 
in places these minerals are abundant. I t  also contains a little feldspar and 
visible gold. 

Quartz veins, some of considerable promise, occur in Archaean rocks 
along or near contacts between (a) sedimentary and volcanic rocks, or 
(b) other types of rocks. Examples of the first class, explored by much 
diamond drilling but otherwise mainly unexposed, are the quartz bodies of 
the Main zone of North Inca Gold Mines, Limited, No. 1 zone of Diversified 
Mining Interests (Canada), Limited, and No. 1 zone of Lexindin Gold 
Mines, Limited. These zones are quartz-vein stock-works, probably 
parts of a major, wide, steeply inclined schistose structure that lies within 
Yellowknife sedimentary strata 10 to 350 feet east of volcanic rocks of that 
group. Only parts of this structure have been explored but substantial 



 deposit,^ of about ore grade, comprising mineralized quartz and associated 
schist, have been found here and there along i t  for a length of about 2 miles. 
Anothcr deposit of this class is (1949) being explored on Jeja No. 2 claim 
by Bulldog Yellowknife Gold hlines, Limited. Here, a single quartz 
vein morc than 1,000 feet long and 2 or 3 fcet wide lies within sedimentary 
fornlations of the Yellowknife group a few feet east of volcanic rocks. 
Surface sampling in 1943 indicated five ore shoots with a total length of 
242 5 feet, an average width of 3 12 feet, and an uncut grade of 1.79 ounces 
of gold a ton. 

Ore-bearing quartz veins on or near contacts between other types of 
rocks occur, as previously mentioned, in shear zone faults that commonly 
follow the borders of meta-gabbro and mcta-diorite dykes a t  Con, Rycon, 
and Negus mines. 

A few gold-bearing quartz veins have been reported from Proterozoic 
sedimentary rocks, but none has been seen by the writer1. 

Stock-~vorks of gold-bearing quartz veins occupy parts of several 
dykes and sills of acidic or intermediate composition. The quartz bodies 
are generally small, irregular, and crratically distributed, and occupy only 
a small part of the intrusions. Several of the intrusions, somc of which are 
large, have been esplored with the object of outlining large bodies of rel- 
atively low-grade gold ore that would consist of barren dyke or sill rock 
enriched by a little gold-bearing quartz. The most extensively explored 
deposit of this class is on the adjoining properties of Colomac Yellowlmife 
Mines, Limited, and Indian Lake Gold Mines, Limited, near Indin Lake. 
A steeply inclined quartz-albite dylre, 110 feet wide, has been traced more 
than 20,000 feet. Fractures, which form a complex system within the 
dyke, are occupied here and there by glassy white quartz veins that  range 
from thin seams to veins 2 or 3 feet rvicle. The quartz contains a little 
pyrite, pyrrhotite, arsenopyrite, sphalerite, visible gold, and tourmaline. 
Underground work on one level, undertaken jointly by these companies, 
indicated an average grade of about 0.08 ounce of gold a ton to each vertical 
foot of 21,000 tons. 

In a few instances, considerable gold has been found in tabular bodies 
of mineralized rock, and, so far as known, the gold is by no means codned 
to the associated minor vein quartz. Several of these occurrences are in 
bands of highly altered tuffs or tuffaceous sediments between sedimentary 
strata of the Yellowknife group; and the best exposed example of this 
class is on the property of Andrem Yellowknife Mines, Limited, 68 miles 
northwest of Yellowlmife. No. 2 zone on this property is exposed for 1,600 
feet, averages about 10 feet in width, and dips 70 degrees northeast parallel 
with the enclosing biotite hornfels and impure quartzites. Granitic rocks 
outcrop 1,400 feet northeast of the zone. The rock within the zone, which 

1 A gold deposit in Proterozoic sedimentary rocks, owned by Doris Yellomlcnife Gold Mines, 
Limited, is clsss~fied below (See page 56). 
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weathers rusty, is mainly fine-grained, well-bedded, dark green or black 
amphibolite, some of which contains much fine-grained pyrite as lenticles 
and scattered grains. Here and there a little glassy quartz, without signi- 
ficant amounts of metallic minerak, forms veinlets or irregular masses within 
the pyritized amphibolite. Some, but not all, of the bodies of pyritic 
amphibolite and minor quartz carry gold, and the gold content is not known 
to be related to the amount of quartz present. Assays of samples taken a t  
the surface for a length of 350 feet of the zone indicate an average content of 
0.15 ounce gold a ton across a width of about 6 feet. 

The South zone of Spinet Gold Mines, Limited, 145 miles north-north- 
west of Yellowknife, is the sole example of this class 1cno11m to the writer. 
Inasmuch as i t  does not outcrop, and has been explored only by diamond 
drill-holes, its classification and description are subject to revision. It 
strikes about east, is stceply inclined, and lies lvithin schistose strata of the 
Yello\vknife group, 10 to 50 feet south of a parallcl, tabular, felsitic body 
that may be a sill or an extrusive rock. Rccrystallized andesitic tuffs and 
lava flo~vs outcrop north of the felsite. The zone comprises schistose 
greywacke and quartz-mica schist, mineralized with a little pyrite, 
pyrrhotite, and visible gold. So far as knon-n, i t  is not much different from 
adjacent, nearly barren rock, and the gold-bearing parts are best identified 
by assays. Drilling is reported to have indicated an ore shoot 325 feet long 
and 3 feet wide, containing 0.61 ounce gold a ton (cut grade). 

A gold-bearing zone in Snare group slates 145 miles north-northwest 
of Yellowknife has been drillcd by Doris Yellowknife Gold Mines, Limited. 
The zone is composed of rusty, slabby, locally contortcd slates cut by a few 
seams and lenses of quartz generally not more than a few inches wide, 
and is not sharply separated from adjacent less rusty slates. It is about 
parallel with the clcavage of the enclosed and adjacent slates, and is a t  
least 670 feet long and about 20 feet wide. Galena, sphalerite, pyrite, 
arsenopyrite, and chalcopyrite are abundant here and there in quartz and 
slate. It is reported that, to a depth of 300 feet, 81,000 tons contain 0.228 
ounce gold a ton. 

Iron 
Sedimentary iron deposits containing specularite and oolitic hematite 

occur in Precambrian strata on Iron Islands (136) and Utsingi Point (130) 
in Great Slave Lake. A bed of hematite 20 feet thick is interstratified 
with Silurian rocks about 20 miles east of Wrigley on Mackenzie River 
(Kindle, 1920). None of these deposits is of present commercial value. 

Lead and Zinc 
Lead and zinc deposits, unaccompanied by important amounts of other 

metals, occur on the Arctic coast a t  Galena Point and Detention Harbour 
(5); near Indian Mountain Lake and OIConnor Lake, north and south, 
respectively, of the east arm of Great Slave Lakc; and near Pine Point (139) 
on the south shore of that lake. The last is the only known important 



metalliferous deposit in Palaeozoic strata; the other lead and zinc deposits 
are in Precambrian rocks. Available reports indicate that the most 
promising of the Arctic coast deposits is a t  Detention Harbour. Those 
near Indian Mountain and O'Connor Lakes were staked late in 1947 and 
in 1948, but have not (1949) been examined by the Geological Survey 
of Canada. Galena, sphalerite, and pyrite form replacement deposits 
in Devonian dolomite near Pine Point. Work done many years ago 
indicated that the dolomite beds are horizontal or gently inclined, and that 
the ore minerals occur as impregnations along favourable beds, or along 
vertical or inclined joints, or as cement to fragments of dolomite breccia. 
Results of recent (1948, 1949) extensive diamond drilling are not available 
for publication. 

Lithium 
Lithium minerals, chiefly spodumene and amblygonite, are widely 

distributed in pegmatites associated with muscovite-biotite granite. No 
significant quantities have been extracted. i\/Iost known occurrences are 
in the Yello~vknife and Beaulieu River areas, but others have been found in 
the Lac de Gras and Aylmer Lake areas, as far as 210 miles northeast of 
Yellowlrnife. The lithium minerals are commonly associated with such 
minerals as beryl, cassiterite, and tantalite-columbite. The McDonald 
dyke on the Ramona claims of DeStaffany Tantalum Beryllium Mines, 
Limited (123), is perhaps the most promising known deposit. The outcrop 
of thc dyke is nearly 400 feet long, its average width about 25 feet. The 
spodumene-bearing part of the dyke is about 400 feet long and 19 feet 
wide, and contains about 30 per cent spodumene by weight. The largest 
observed crystal face of spodumene measures 10.7 feet by 1 foot. About 
twenty other spodumene crystals approach these dimensions, and most of 
the mineral is in crystals more than a foot long. 

Molybdenum 
Molybdenite occurs in a porphyry dyke on the Arseno group (69), 

about 9+ miles north of the head of Yello~vknife Bay. 

Silver 
Silver recovered to the end of 1948 amounted to 1,966,766 ounces, 

valued a t  $893,882. It was derived partly from the gold mines previously 
mentioned and partly from the uranium, radium, and native silver deposits 
of Great Bear Lake. The latter are referred to more fully on page 59. 
Current silver production comes mainly from the gold mines. Native 
silver occurs in a 6-inch quartz vein in gabbro on the Lil and Lilex groups 
(68) near Yellowknife. 

Tantalum and Columbium 
Tantalite-columbite is found in numerous pegmatite bodies in the 

Yellowknife and Beaulieu River areas and a few occurrences have been 
noted in the Lac de Gras and Aylmer Lake areas, as much as 240 miles 
northeast of Yellowknife. The pegmatite bodies are related to intrusions 
of muscovite-biotite granite. No deposit has attained sustained production, 
but small mills were erected on the properties of DeStaffany Tantalum 



Beryllium Mines, Lirnitcd (127), Peg Tantalum Mines, Limited (97), and 
on Freda Xo. 1 claim (102). Although these mills opcrated for short 
periods a t  various times during 1043, 1017, and 1948, thcir combined out- 
put of tantalite-columbite conccntratcs during this &year period was 
probably less than 5 tons. The grades of these products are not known 
but, in part a t  Ieast, were unsatisfactory. The Waco pegmatite sill on the 
property of Thompson-Lunclmark Gold Xines, Lirnitcd (103), has not bcen 
sampled by the Geological Survey of Canada, but probably contains 
encouraging amounts of tantalite-columbitc. 

The tantalite-columbite is commonly associated with such minerals 
as beryl, cassiterite, and spodumene. Tantalite-columbite ((Fc,Mn)O. 
(Ta,Cb)20s) is a mineral of widcly varying composition. All gradations 
are possible from high-gravity ferrotantalitc (FeO.TazOs) through 
mangantantalite (iVlnO.Ta,Os) and ferrocolumhitc (FcO.Cb2Oj) to rel- 
atively low-gravity mangancolumbite (MnO.Cb206). Thus, field tests 
of specific gravity may he used to indicate approximate composition. Fur- 
thermore, a high tantalum content is commonly characterized by blocky, 
purple-black crystals, whereas columbite-rich varieties are generally steel- 
grey and platy. Tantalitc-columbite in District of Mackenzie ranges 
from almost pure tantalite, as in some specimens from the property of 
Peg Tantalum Mines, Limited, to colurnbite containing about 30 per cent 
tantalite, as a t  Prelude Lake (101). Tantalite-colurnbite occurs in grains 
up to 3 by 59 inches, but is erratically clistri'nutcd even in the most promising 
deposits. 

Thorium 
Thorium-rich monazite occurs in slightly radioactive beach placers 

a t  Yamba Lake (44), 190 milcs northeast of Yellowknife. The n~onazite 
was derived from a gneiss formed by the injection of a granite magma into 
sedimentary schists of the Ycllonlknife group. 

Hematite-bearing dolomite of the Proterozoic, Great Slave group, a t  
McLean Bay (133) in the cast arm of Grcat Slave Lake, contains thorium 
and uranium. The radioactivity is readily detected with a field Geiger 
countcr. 

Tin 

Probably the first tin found in Northwest Territories was identified 
in 1937 when 0-20 per cent was detected by the Bureau of Mines, Ottawa, 
in ore from the No. 1 shaft of what is now the property of Philmore 
Yellowknife Gold Mines, Limited (137). The tin-bearing mineral may be 
cassiterite. So far as known no tin has been recovered a t  this property. 

Very small amounts of tin, a t  Ieast some of which is associated with 
stibnite and other soft grey metallic minerals, occur in the gold-bearing 
quartz veins a t  Con and Rycon (73) and Negus (80) mines. None has 
been recovered, and the tin-bearing mineral has not been identified. 

Most known tin deposits are pegmatite dykes or sills related to mus- 
covite-biotite granite and containing cassiterite and other minerals such as 
tantalite-columbite, beryl, and spodumene. These deposits are common 
in the Yellowknife and Beaulieu River areas. The cassiterite occurs as 
about equidimensional aggregates up to about an inch across. It is brown- 
black, and closely resembles tantalite-columbite. No commercial deposits 



are known, but a little concentrate recovered from the Best Bet sill by 
DeStaffany Tantalum Beryllium RIincs, Limited (127), contained 13-41 
per cent tin. 

Tungsten 
The only rccorded tungsten production nTas during 1942, 1942, and 

1943, and the concentrates recovered during this period amounted to about 
70.5 tons, valued a t  $37,G74. These came almost entirely from the gold- 
tungsten-copper property then known as International Tungsten Mines, 
Limited, later Philn~ore Ycllowknifc Gold Rlincs, Lirnited (137). Inasmuch 
as thc v a l ~ ~ c  of gold rccovercd far exceeded that  of tungsten, this property 
has been classified and cliscusscd as a gold minc. Thc average grade of the 
ore mined probably avcraged hetwecn 0 - 6 0  and 0.75 pcr cent WOs, and 
between 0 .5  and 1.0 ounce gold a ton. The principal tungsten mineral is 
ferbcritc, but schcelitc has been identified in concentrates. 

Tungsten, ss  schcclite, occurs in a host of deposits in the Yellomknife 
and Beaulicu River areas. I n  a fc~v inst,anccs basic dykes, granitic rocks, 
or limy bctls of t,hc Yellon-knife group carry a little disseminated schcclite; 
but most of thc mincral occurs in qv.art,z vcins. These veins are most 
widcly tlistributcd in sedimcntaqr st'rata of thc Ycllowltnife group, where 
they occur in mi~ch the same Inanncr as quartz veins containing mainly 
gold; but othcrs, as a t  Tibbitt Lalrc (107), arc in altered gahl~ro clyltcs and 
sills. 

Scheclitc? occurs in many gold-benring veins, such as t,hosc of Con and 
Rycon ('i3), Xcgus (SO), and R.uth (121) mines. Gcnerally i t  is present in 
small amounts, but hcrc 2nd thcrc forms shoots carrying 1 to 3 pcr ccnt 
WOs. Thcsc schcclitc-rich shoots are commonly low in gold. 

Several clusrtx veins near Gilmour Lake, 45 milcs east of Ycllowknife, 
contain schcelite dcposits grading bctmecn 1 and 2 . 5  per ccnt \\TO3. The 
deposits ra.ngc in lcngth from 9 to 50 fcct, and from about 1 foot to 4 . 5  feet 
in width. They ililve been found on the Dot and Eva claims (114), Storm 
group (119), and Arctic Circle Syndicate claims (111). 

Titanium 
Titaniferous magnetite bands, up to  5 feet wide, occur in basic in- 

trusive rocks on Franpois River, near the north shore of Great Slave Lake 
(Jolliffe, F.[A.\V.], 1936, p. 8). 

Uranium, Radium, and Silver 
Uranium, radium, and silver deposits characterize an  area that  extends 

about 200 miles south-southeast from the east side of Great Bear Lake nearly 
to the north arm of Great Slave Lake. This area is further characterized by 
the lack of known, significant gold deposits. So far as known all consol- 
idated rocks in this area are of Proterozoic age. Most of the deposits 
contain, in addition to uranium, radium, and silver, a variety of minerals 
containing cobalt, nickel, copper, and bismuth, in a gangue of quartz, 
manganiferous carbonates, and other minerals. Much of the silver occurs 
as  the native metal. Banded, drusy comb quartz is common. Specularite 
is a common associate of the uranium and radium mineral, pitchblende. 
The only current (1949) producer, and the only property of known economic 



importance, is Eldorado uranium-radium mine (13). Former producers, 
which afforded only or mainly silver, are the Bonanza group (15) and the 
property of International Uranium Mining Company, Limited (18). 

The uranium, radium, and silver deposits of this metallogenetic 
province may be grouped with examples, as follows: 

(a) Uranium and radium deposits, some of which contain silver: Cormac group 
(22); Eldorado mine (13); Gold-Uranium Exploration, Limited (23); Thompson 
group (17); Workman Island (10). 

(b) .Silver deposits with minor uranium m d  radium: Bonanza group (15); Camsell 
River S~lver Mines, Limited (20); Echo Bay group (14); International Uranium 
Mining Company, Limited (18). 

The Eldorado mine has supplied almost all uranium and radium pro- 
duced in Canada. The deposits occur as stock-works of veins in steeply 
inclined fault zones that cross sedimentary and porphyritic rocks of the 
Echo Bay group. These rocks have been reddened by the introduction 
of much hematite. The largest of the zones is up to 40 feet wide, more than 
5,000 feet long, and has been the locus of extensive and repeated movements. 
The vein matter includes quartz, carbonates, hematite, chlorite, pitch- 
blende, chalcopyrite, cobalt and nickel minerals, native bismuth and silver, 
argentite, galena, and pyrite. Silver was abundant a t  the surface, but is a 
minor constituent of the ore a t  depth. Wall-rocks are commonly altered 
to a dense red rock containing quartz, hematite, and other minerals. J/Iost 
of,,the orebodies occur where the veins cut sedimentary rocks. They contain 
lenticular streaks of pitchblende, and have a ma::imum length of about 
700 feet and a maximum vertical dimension of more than 600 feet. 

The silver deposits have many features in common with the Eldorado 
deposit, but on a much smaller scale. Native silver is the principal ore 
mineral, and the hematitic wall-rock alteration is less marked or lacking. 
The veins of International Uranium Mining Company, Limited, which 
have afforded considerable silvcr and a little pitchblende, arc in granodiorite. 

DEPOSITS OF NON-METALLIC h4ATERIALS 

Barite 
Barite occurs on the east arm of Great Slave Lake (131) as veins up 

to 3 feet wide, and as parts of veinlets of quartz, chalcopyrite, and other 
minerals. 

Clay 

Late Pleistocene or Recent clays and silts (Lord, 1942a, pp. 39, 40) 
are widespread north of the north arm of Great Slave Lalte near Russell 
and Slemon,Lakes, and occur here and there a t  least as far north as Rebesca 
Lake and lower Wopmay River. They enclose a few sandy beds. The 
clays afforded about 43,000 cubic yards of impervious core material used 
in. the Snare River dam of the Northwest Territories Power Commission. 

Coal 

Coal seams, generally of unknown size and quality, occur in Cretaceous 
and Tertiary strata. None has been mined. Coal of Cretaceous, or 
probable Cretaceous, age has been noted on Liard River (Hage, 1945, p. 30), 
in the Norman Wells area (Hume and Link, 1945, pp. 5, 39-44), and a t  



Etacho Point on the west shore of Great Bear Lake. The Liard River 
coal forms seams a t  least 20 inches thick, and some, a t  least, is of good 
bituminous rank. The coal a t  Etacho Point (7) is lignite, and may be of 
Tertiary age. Seams outcrop a t  intervals for 1% miles, and the exposed 
width of one ranges from 12 to 176 feet. 

Seams of Tertiary (Eocene) lignite outcrop in many places in the 
Fort Norman area, where some are 8 to 10 feet thick (Hume and Link, 
1945, p. 44). 

Fluorite 

At Bigspruce Lake on Snare River, abundant purple fluorite occurs 
in a small body of crystalline limestone intruded by nepheline syenite or 
related rocks (Lord, 1942a, p. 35). 

Gems o r  Semi-precious Stones 

Various minerals, some of them widespread, might, if found to be of 
suitable colour and quality, be of interest as gems or semi-precious stones. 
With minor esceptions, none has been extracted as such. All examples 
mentioned below are from Precambrian rocks. Pink or pale violet crystals 
of andalusite, up to several inches long, are not uncommon in pegmatite 
dykes or high temperature quartz veins cutting Yellowknife strata. Beryl 
is widespread in pegmatite dykes; it is green, white, light blue, or golden 
yellow. Dichroic cordierite, as crystals up to 4 inches long, occcurs in 
injection gneiss near Ghost Lake (52) and a t  other places to the east and 
southeast. Deep blue corundum (sapphire) is found as crystals up to half 
an inch across in pegmatitic quartz bodies a t  the Philmore mine (137). 
Richardson (1851, p. 312) reported jade (nephrite) from Rae River near the 
Arctic coast,. Sodalite occurs in a stock of nepheline-sodalite syenite and 
related rocks a t  Bigspruce Lake on Snare Rivcr (Lord, 1942a! p. 34). 
Many pegmatite bodies contain tourmaline and, although most is black, 
blue-green and red varieties have been reported (Jolliffe, 1944a). 

Gypsum and Anhydrite 

Gypsum and anhydrite are common near Slave River, western Great 
Slave Lake, and in the Mackenzie River basin. They have been reported 
from Cambrian, Ordovician, Silurian, and Devonian (?) strata (See Corre- 
lation Chart and Table of Formations, page 30). 

Mica 

Honey-yellow to colourless muscovite mica is a prominent constituent 
of the numerous pegmatite dykes and sills associated nith muscovite- 
biotite granite in the Yello~vknife and Beaulieu River, and other areas. 
Many of these pegmatite bodies contain such minerals as beryl, cassiterite, 
tantalite-colurnbite, and spodumene. The mica occurs in books and prisms 
up to several inches across. None of the mica deposits is known to be of 
commercial value. 

Nepheline Syenite 

Nepheline syenite and related rocks outcrop a t  Bigspruce Lake on 
Snare River as an oval body about 5$ miles long (Lord, 1942a, pp. 34, 35). 



Petroleum and Natural Gas 
All petroleum and natural gas produced in Northwest Territories has 

come from the Norman Wells field on Mackenzie River. No other oil 
pools are known. Production to the end of 1948 amounted to 2,837,663 
barrels of petroleum, valued a t  $3,148,877, and a little gas. The area within 
which other oil pools might occur extends about 800 miles north-northwest 
from Liard and Slave Rivers a t  the 60th parallel, to the mouth of Mackenzie 
River. Much of i t  is untested. The roclts within this area include several 
thousand feet of gently folded, mainly marine, Palzeozoic strata; and in 
places these are overlain unconformably by Cretaceous and Tertiary form- 
ations. Bituminous beds occur in Middle and Upper Devonian formations, 
and petroleum seepages have been reported a t  various places from Liard 
River and Great Slave Lake, in the south, to Fort Good Hope in the north. 
Reservoir rocks include the cavernous, Middle Devonian Presqu'fle dolomite 
in the Great Slave Lake area, and a reef limestone within Upper Devonian, 
Fort Creek shales in the Norman Wells field. 

The Norman Wells field (16) has sixty-four productive wells, many 
now capped or plugged. All produce by natural flow, and production 
attained its maximum rate of about 4,300 barrels a day in 1944. Recover- 
able reserves in March 1945 were 36,250,000 barrels from a drainable 
area of 2,600 acres. The strata dip about 5 degrees southwest. The 
productive, Upper Devonian reef limestone thins and ends up the dip, 
thereby forming a stratigraphic trap to impound the oil. The top of the 
reef limestone is 1,000 to 2,000 feet below the surface. 

Exploration outside the Norman Wells field, in the Mackenzie River 
basin, comprises nineteen test wells. The most southeasterly of these is 
about 100 miles from the proven field, the most northwesterly about 60 
miles. With one exception these penetrated the entire thickness of the 
Fort Creek formation and all underlying formations thought likely to carry 
petroleum. None encountered oil (Stewart, 1947, p. 3). 

Thc only othcr test holes a.re in the Great Slave Lalte arcs. This 
area, being nearer thc Canadian Shield, has been eroded to greater depths, 
with the result that less than 2,000 feet of Palaeozoic strata remain, and the 
reservoir Prcsqu'ile dolomite and older formations outcrop. A well was 
drilled a t  Windy Point, on the north shore of Great Slave Lake, in 1920 
and 1921. It was spudded in on thc crest of a broad anticline, near oil 
seepagcs in Presqu'ile dolomite. The hole pcnetratecl all underlying 
Palzeozoic formations, but cncountered no oil (Cameron, 1922, p. 16; 
Stemart, 1947, pp. 3, 4). Scven holes have been drilled ncar thc south shore 
of the lake, most of them in 194G. These explored an anticline in Presqu'fle 
dolomite a t  a dcpth of about 700 feet. Salt water and hydrogen sulphide 
gas were encountered, but no oil (Stewart, 1947, pp. 4-7). 

Peat 

Peat-like accumulations of mosses and othcr vegetable matter, some 
of which are 5 to 10 feet thick, occur here and there in the timbercd areas 
of the Canadian Shield; but substantial deposits of this material are not 
known to occur within the barren grounds, n-here they \vould be of interest 
as a possible fuel. 



Salt (Sodium Chloride) 
Salt has been reported from Cambrian, Ordovician, and Silurian 

strata in the Maclcenzie River and western Grcat Slave Lake arcas (See 
Correlation Chart and Table of Formations, page 30). It is commonly 
associstcd with gypsum. None has been extracted. 

Salt springs occur along the foot of an cast-facing escarpment on Salt 
River ~ ~ ~ c s t  of Fort Smith. The brine is s saturated salt solution wherein 
the contained solids are almost entircly sodium chloride. About 4 tons 
of salt were formerly collected from these springs annually (Cameron, 
1922, pp. 17, 42,43). 

A well drilled for oil a t  Windy Point on the north shore of Great 
Lake Slave penetrated four salt beds betnrcen depths of 1,070 and 1,350 feet. 
The total estimated thickncss of thcse beds is about 60 fcet. They are 
associated with gypsum, anhydrite, and red shale, possibly of Silurian age 
(Cnmeron, 1922, pp. 16,43). 

Sand and @ravel1 
Deposits of sand and gravel, such as eskers and associated deposits, 

and raised beaches, are numerous in the Canadian Shield. They are com- 
monly readily identifiable on air photographs. 

1 See also Pleistocene and Recent, page 43. 



CHAPTER V 

DESCRIPTION OF PROPERTIES 

A Group (1)' 
Reference2: Kidd, 193213, p. 60. 

The A group of claims lay about 20 miles north of the narrows between 
the Dismal Lakes and about 46 miles west-southwest of the mouth of 
Coppermine River. The claims have lapsed. A deposit on the A group 
1; miles northwest of the workings on the adjacent B group (2), has been 
described by IGdd as follows: 

. . . . . . . . . .four trenches have been dug in a smdl, rocky and grassy flat in which 
chalcocite-bornite float is present. In  the two central pits, 25 feet apart, a nearly pure 
mixture of chalcocite and bornite in interlocking fragments almost in place is present 
over a width of 3 feet. I n  the end trenches the mineralization is less abund'ant. The 
gangue is quartz and a white carbonate mineral. One thousand feet to  the south in the 
nearest exposures along the apparent strike, no signs of shearing or veins were seen. 

Two thousand feet northwest of this working a small pit has been sunk in the middle 
of an area 50 by 20 feet in which chalcocitebornite float is abundant. None of i t  can be 
seen in place in the pit. 

Akaitcho Yellowknife Gold Mines, Limited (71) 
(See Figure 4) 

References: Bureau of Mines, 1937s. Bureau of Northwest Territories and Yukon Affairs, 
1947a, Mineral Claim Sheet 85-5-9. Jolliffe, 1938, pp. 16-17; 1946. Lord, 1941a, 
pp. 9495. Stephens, 1947a. 

INTRODUCTION 

Akaitcho Yellowltnife Gold Mines, Limited, owns the A.E.S. group 
of twenty-four claims 4 miles north of Yellowltnife. The property is 
bounded on the north by the Fox and Lynx claims of Lynx Yellowknife 
Gold Mines, Limited (78)) on the east by the Goodwin claims of Atlas 
Yellowknife Mines, Limited, and on the south by the Giant claims of 
Giant Yellowltnife Gold Mines, Limited (76). The Yellowlrnife substation 
of the Northwest Territories Power Commission is about 1% miles south 
of the Akaitcho property. A gravelled road connects the property with 
Yellowknife by way of the Giant mine. The writer examined the 
property in October 1947, and briefly in September 1948: the following 
account describes the property a t  about the latter date. C. E. Anderson is 
resident engineer and A. S. Dadson consulting geologist. As neither the 
main known orebodies nor enclosing shear zone outcrop, free use was made 
of diamond drill data and interpretations supplied by the Company. 

HISTORY 

The claims were staked in February 1936 and a t  other timcs for the 
Aerial Exploration Syndicate, and a little work was done on a t  least one 
gold-bearing vein prior to 1938. The property was later acquired by 

1 This number appears on Figure 3, and indicates the approximate location of the deposit. 
2 For complete data on this or other such references, See Bibliography, Chapter VI. 
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Frobisher Exploration Company, Limited, and diamond drill-holes Nos. 
1 to 26 completed between late 1944 and June 28, 1945. A few of these 
holes were only a few hundred feet west of the main (then undiscovered) 
orebodies, but were inclined towards the east on the incorrect assumption 
that the ore-bearing structures dipped westerly. Nevertheless, hole 
No. 4 encountered gold in November 1944 by, as was afterwards shown, 
intersecting an easterly dipping ore-bearing shear zone from the foot-wall 
side. Altaitcho Yellowknife Gold Mines, Limited, was incorporated in 
January 1945, but the management was retained by the Frobisher company. 
Geological work during 1945 enabled N. H. C. Fraser, who had directed 
the initial drilling, to conclude that No. 4 drill-hole had intersected an 
easterly dipping ore-bearing zone. As a result, vertical holes, Nos. 27 to 
98 inclusive, were drilled between May 23, 1946, and July 13, 1947, and 
three or four orebodies indicated. Work subsequent to August 1946 
was directed by C. E. Anderson. A detailed geological map of the property 
was completed during the summer of 1947. During the summer of 1948 
a shaft was started, several buildings erected, and other preparations 
made for future underground exploration. 

ORE RESERVES 

Material of about ore grade has been encountered by diamond drill- 
holes in three or four orebodies. No. 1 orebody is reported1 to contain 
260,000 tons of indicated ore averaging 0.65 ounce of gold a ton (uncut 
grade), or 0.48 ounce (cut grade). A dilution factor of 15 per cent was 
used when calculating this reserve. 

The owners consider that the widely spaccd samples from the other 
orebodics do not warrant an official estimate of their ore content. 

An unofficial estimate of indicated and possible ore in all orebodies 
encountered by drilling to July 13, 1947, has been rcportcd (Stepl~ens, 
1947s, p. S5) as about 500,000 tons containing about 0.76 ounce of gold 
a ton. 

CARIP AKD PLANT 

The camp, near the shaft collar, includes three frame bunk-houses 
sheathed with asbcstoside, and t\vo, 40 by 100 feet, Butlcr prefabricated 
steel and aluminium buildings. The latter are to house shops, warehouse, 
office, hoist, and compressor. 

Other items a t  the property arc reported to include a 60- by 36-inch 
hoist, a compressor with a capacity of 1,000 cubic feet of air a minute, 
and part of a steel headframc. 

DEVELOPMENT 

Diamond drilling totals 56,800 feet. Most of this work consists of 
vertical holes that explore the gently inclined ore-bearing shear zone 
within an area about 1,000 feet wide that extends about 2,300 feet northerly 
from thc south boundary of the property to the Akaitcho fault. The 
longest hole attained a depth of morc than 1,100 feet. 

A thrce-compartment vertical shaft, betmecn No. 1 and 12'0. 2 ore- 
bodies, was 36 feet deep when sinking nrss stopped in August 1948. 

'Akaitcho Yello~vknife Gold Mines, Limited: Annual Report for the ycar endin:: June 30. 
1948, and Report on Operations covering Period July 1st. 1947, to October 31st, 1048, p. 2. 



GEOLOGY 

The clbims arc underlain mainly by volcanic rocks of the Yellowknife 
group. Near the known orebodies these are massive or pillon-ed, partly 
amygdaloidd andesitic lavas that strike north 20 degrces east and 
probably dip about 70 degrces northwest. A few indistinct spherulites 
occur hcre and there. The lavas are separated by a band of thin-bedded, 
black, light grcy weathering tuff as much as 10 feet thiclc. These beds 
probably face easterly, as suggested by gradation in size of grains, and thus 
are probably overturned. The lavas and tuffs are cut by a porphyritic 
gabbroic dyke, locally known as Bird porphyry, that outcrops about 
600 feet west of the shaft; this dyke is about 50 feet thick, strikes about 
parallel with the lavas and tuffs, and probably dips about 30 degrees east. 

Thc steeply inclined Akaitcho fault strikes about north 35 degrees 
west, crosses the property, and lies about 1,600 feet north of the shaft. 
The formations on the northeast side of the fault moved northwest relative 
to those on the southwest side. The apparent horizontal offset may be 
about 1 mile1. 

DESCRIPTION O F  DEPOSITS 

The ore-bearing shear zone cuts the lavas, tuffs, and possibly, in 
places, the porphyry. The zone strikes north to north 20 degrees east, 
dips easterly a t  angles of between 35 and 55 degrees, and may be as much 
as 200 feet thick. Its hanging-wall probably reaches bedrock surface in a 
drift-filled area about 700 feet west of the shaft. The zone has been explored 
by drill-holes to a vertical depth of about 1,110 feet, and for a length of 
about 2,300 feet from near the southern boundary of the property north 
to the Alcaitcho fault. Only a few holes have passed through the zone. 
The easterly dip of the zone is interrupted a t  one place to form a terrace- 
like structure 100 feet or so in width. This trends about north 10 degrees 
east and has been traced about 1,200 feet northerly from the south 
boundary of the property. In the northern part of the explored area, 
the porphyry dyke lies above and about parallel with the zone; farther 
south it lies very near the hanging-wall of the zone; and in the southern part 
of the explored area i t  has not been recognized and might lie within the 
shear zone. The rock within the zone is mainly a dark green chloritic 
schist cut by a few veinlets of white quartz or quartz and carbonate. Some 
drill core from the zone contains light green sericitic or siliceous patches set 
in a dark green chloritic schist. The schist zone grades into the non-schistose 
wall-rocks. 

The gold-bearing orebodies within the zone commonly lie closer to the 
hanging-nrall than to the foot-wall. No. 1 ore shoot approximately 
coincides with the terrace-like structure and is 1,200 feet long, about 225 
feet wide, and averages 6 - 7  feet in thickness. It lies about 375 to 500 feet 
below the surface. No. 2 ore shoot lies east of and nearly parallel with 
No. 1, and about 600 to 950 feet below the surface. Scattered drill-holes 
suggest that it has a length of a t  least 1,200 feet. No. 3 ore shoot has been 
probed by three drill-holes, lies about 400 feet north of No. 1, and 400 to 
625 feet below the surface. Several samples of ore grade have been encoun- 
tered 50 to 120 feet below No. 1 orebody. The foot- and hanging-walls of 

1 Akaitcho Yellowknife Gold Mines, Limited: Annual Report for the Year Ending June 30. 
1947. and Report on Operntions covering Period July lst ,  1946, to December 31st, 1947, p. 6. 



the orebodies are commonly well defined; but along the strike and up and 
down the dip ore grades into material containing only a little gold. Ore is an 
intimate mixture of fine-grained quartz, carbonate, sericite, metallic 
minerals, and scattered specks of buff-coloured leucoxene (?). Quartz 
comprises 30 to 50 per cent of the ore. Metallic minerals constitute less 
than 5 per cent of the ore, and include pyrite, fine-grained acicular arseno- 
pyrite, and smaller amounts of soft, grey minerals, possibly jamesonite, 
stibnite, bournonite, tetrahedrite, and others. The soft, grey metallic 
minerals commonly indicate high-grade ore. Visible gold is rare. 

A gold deposit that lies between two lakes about 3,400 feet west-south- 
west of the shaft has been described by Jolliffe (1938, pp. 16-17) as follows: 

This vein lies about 1,000 feet east of the West Bay fault. The country rock is 
pillowed lavas and bands of thinly bedded, cherty sediments up to 10 feet wide striking 
north 30 degrees east and dipping steeply to the east. South of the southernmost pit on 
the vein is a drift-covered area. In this pit a rusty schistose zone averaging 6 feet in 
width is exposed. The schist is highly contorted and encloses quartz lenses. These 
are up to S inches wide and several feet long, and are composed of millry quartz containing 
tiny curving seams of chlorite that roughly parallel the sides of the lenses. Metallic 
minerals in the quartz include chalcopyrite, pyrite, and, possibly, tetrtlhedrite, arsenopy- 
rite, and sphalerite. From the north wall of the pit n milky quartz vein extends in a direc- 
tion north 30 degrees east for 40 feet, bounded on either side by a foot or two of green 
schist. Throughout this length the vein varies in width from 8 to 18 inches and contains 
few metallic minerals. Forty feet north of the pit i t  is intersected by a fault, which meets 
the vein a t  a very acute angle. This fault trends north 25 degrees east, and along i t  the 
northeasterly extension of the vein is displaced 30 feet to  the south, nearly back t o  the 
southernmost pit. From this point the vein can be traced continuously for 135 feet in 
a direction north 40 degrees east. I n  this distance the schistose zone enclosing the vein 
narrows from 5 to 3 feet, and is composed of very fine-grained green schist, except for 
bands about 6 inches in width on either side of the vein which are rusty 2nd contain con- 
siderable disseminated fine pyrite and arsenopyrite. Both schist and vein dip steeply 
east to vertical. Throughout the length of 135 feet the quartz is commonly less than 1 
foot wide, but in places is 20 inches. I t  is milky to grey in colour and contains chal- 
copyrite, pyrite, tetrahedrite (?), gold, and electrum. These metallic minerals are for 
the most part in or near thin chloritic seams lying within the quartz and paralleling the 
vein walls. Electrum [a pale red to white natural alloy of silver and gold] and red gold 
occur together in most specimens examined. It is reported' that a picked specimen from 
this sect~on containing electrum showed on assay 65.55 ounces gold and 58 ounces silver 
a ton. Along the assumed northeasterly extension of the vein, bedrock is covered by 
drift for a distance of several hundred feet. Within the first 50 feet of this drift area, 
three test pits show quarks in widths up to 9, 7, and 2 inches, respeclively. 

Algood Gold Mines, Limited (21) 

INTRODUCTION 

Algood Gold Mines, Limited, owns a gold prospect in the barren 
grounds, on the north side of Regan Lake, about 275 miles northeast of 
Yellowknife. The property comprises the Algood Nos. 1 to 24 claims, 
Malirak Nos. 1 to 17 claims, and five others. A Norseman aircraft operated 
by Don Cameron Exploration Company, Limited, provided ordinary 
transportation services between the property and Yellowknife. Daily 
radio communication was maintained, under favourable circumstances, 
with Yellowknife. Then  the writer examined the property late in August 
1947, A. H. Manifold was in charge of a crew of eleven men, eight of whom 
constituted a diamond drill crew. N. H. C..Fraser was consulting geologist. 

1 Riley, C.: personal communication. 



HISTORY 

The Algood and Makrak claims were staked in August 1946 on behalf of 
Don Cameron Exploration Company, Limited. Algood Gold Mines, 
Limited, was incorporated in January 1947 to acquire these claims, and 
acquired five other adjoining claims by staking during 1947. Exploratory 
work commenced late in June 1947 when men and supplies, and camp, 
diamond drill, and other equipment were flown to the property from 
Yellowknife by a DC3 aircraft. This aircraft was equipped with wheels, 
and landed on the ice of Regan Lake. The first float-equipped aircraft 
arrived there July 16. Work continued until August 31, when the camp 
was closed. The property remained inactive during 1948. 

CAMP AND EXPLORATORY WORK 

The camp, on the north shore of Regan Lake, included two Jamesway 
huts and several tents. Oil was used for heating. 

Work done during 1947 comprised detailed geological mapping, 
systematic prospecting (involving panning about 400 samples), and 
diamond drilling. About 3,011 feet of drilling was completed as follows: 
on No. 1 deposit, eleven holes totalling 1,577 feet; on No. 2 deposit, four 
holes totalling 434 feet; and on the No. 3, or Alksne deposit, thirteen holes 
totalling 1,000 feet. 

GEOLOGY 

The rocks underlying the Algood property are mainly sedimentary and, 
although this district has not been mapped by the Geological Survey of 
Canada, they are tentatively correlated with the Yellowknife group. 
They are grey weathering slates and greywackes intercalated with a few 
arkose-like layers. I n  rare instances beds were observed to grade from 
coarse a t  the bottom to fine a t  the top. The strata strike about north 
50 degrees west and dip 65 to 85 degrees southwest. Here and there they 
display small drag-folds or minor faults. The formations are intersected by 
two diabase dykes; one, 200 feet or more in width, trends about north- 
northwest, and the other, about 30 feet wide, trends about northeast. 

DESCRIPTION O F  DEPOSITS 

The mineral deposits are covered by much drift. Even nearby 
outcrops are masked by lichens and commonly occur as loose piles of 
frost-heaved blocks and slabs. Because of this broken rock surface a.nd 
the abundant ground water, the deposits were esplored mainly by diamond 
drilling; and, as a result, surface examination affordecl a very imperfect 
idea of the nature of the occurrences. 

No. 1 Deposit is on the Algood Nos. 9 and 15 claims. The rock is 
slate and greywacke, and a little thin-bedded green rock, possibly recrystal- 
lized tuff. The strata strike north 60 degrees west and dip about 75 
degrees southwest. A little quartz and mineralized rock is exposed here 
and there a t  the surface in rusty, frost-heaved outcrops. The quarts is grey 
and glassy or sugary, and contains arsenopyrite, pyrite, chlorite, and a 
white carbonate mineral. Vugs were noted in the quartz and pyrite. 
The adjacent rock contains arsenopyrite, pyrite, magnetite, and hematite. 
The formations in the vicinity of the deposit have been probed by eleven 



diamond drill-holes along a strike length of about 750 feet. Three of these 
holes intersected what may be a continuous zone of quartz and mineralized 
rock 200 feet or more in length. It trends about parallel with the enclosing 
formations, and the samples from thc three drill-holes avcragcd 0-31 
ounce of gold a ton across a true \vidth of 2.2 fect. Sanlplcs from some of 
the other drill-holcs contained significant amounts of gold. 

No. 2 Deposit is on Algood No. 5 claim about 1,600 fect southeast 
of No. 1 deposit. It is reported to be a rusty, northwesterly trending 
shear zone enclosing lenticular bodies of quartz. Samples from four 
diamond drill-holes contained negligible amounts of gold. 

No. 3 or Alksne Deposit is on Algood No. 11 claim about 3,200 feet 
south of No. 1 deposit. Thc cnclosing slatcs and greywackes strike north 
60 degrees west and dip 80 degrees southwest. lMany small drag-folds 
were noted, and here and there the strata appear to be offset a fen- feet by 
left-hand faults that strike about northcast. The deposit is probably a 
zone of lenticular quartz bodies in mineralized slate. It outcrops as n-idely 
scattcred groups of rusty, loose blocks for a length of about 1,200 feet on an 
average trend of about north 70 degrees west. Near its southeast end i t  
trends about north 60 dcgrces west. Farther northwest i t  seems to occur 
as a number of en Cchelon segments arranged so as to suggest that  they 
represent parts of a once continuous zone displaced by a series of transverse 
left-hand faults. Each segment, however, strikes about north 60 degrces 
west parallel with the adjacent strata. The quartz is grey or blue; i t  
contains pyrite, and fragments of slate with numerous needles of arseno- 
pyrite. The slate n-all-rock also contains much similar arscnopyrite. 
Thirteen drill-holes have probed the zone for a length of 1,200 feet. Five 
of the six holes that explored the northwestern 740 feet of the zone afforded 
samples with true widths ranging from 1 . 2  to 17 5 feet and corresponding 
assays from 0 12 ounce to 0.44 ounce of gold a ton. Of the 17 S-foot sample, 
41 feet assayed 0.60 ounce a ton. 

Prospecting disclosed gold occurrences a t  other places on the property. 

GENERAL DATA 

Diamond drilling was contracted to Boyles Brothers Drilling Company, 
Limited, and their experience was of considerable interest inasmuch as 
this operation, well within the barren grounds, had becn expected t,o offer 
substantial difficulties due to permafrost and broken, frost-heaved rock. 
However, no serious difficulties were encountered. Thc drill was operated 
on three &hour shifts daily, and unheated water was used. The longest 
hole measured 217 feet, and holcs mere inclined a t  angles of 45 and 50 
degrees. The usual tripod was found unnecessary, and rods were pulled 
by hand during the later drilling. Two core barrels were used, so that  
rods could be re-inserted in a hole before it could freeze. Core recovery 
averaged nearly 97 per cent but no sludge was recovered. Drilling was done 
in two contracts: the first contract, about 2,000 feet, was accomplished in 
15 days; and the second, 1,000 feet, was conlpleted in 10 days. 

Field assistants employed by the Algood Company were paid $200 to 
$225 a month. Board and travel expenses to and from Edmonton were 
provided by the company. 



American Metal Company of Canada, Limited (3) 
Reference: Hure:~u of Northwest Territories and Yukon Affairs, 19473, Mineral Claim 

Sheets 86-N-7, 86-N-S, : ~ n d  86-0-5. 

The American Metal Company of Canada, Limited, owns the Lars, 
Metal, Dick, Jenney, and iVtarge groups of claims between Coppermine 
River and the Dismal Lakes. This area is north of the Arctic Circle, in 
the barren grounds, and about 45 miles southwest of Coppermine, a settle- 
ment a t  the mouth of Coppermine Etiver. The claims have not been 
esamined by thc writer, and the following account, to  December 31, 1944, 
is derivecl mainly from data supplied by C. P. Jenney, manager and geolo- 
gist for the company. 

The arca was esamincd in 1929,1930, and 1931 by Dominion Explorers, 
Limited, Xorthern Aerial Minerals Esploration, Limited, and the Consol- 
idated Mining ancl Smelting Company of Canada, Limited. Copper was 
found, many claims were staked, and a little surface work done. Most 
or all of these claims have since lapsed, but  some of the more promising 
were re-stakcd by the American Metal Company of Canada, Limited, in 
1943, and other staking and exploratory work was done by this company 
in 1944 and 1945. 

The claims are underlain by basaltic lavas of the Proterozoic, Copper- 
mine River series. The lava flolvs strike west or northwest and dip about 
12 degrees north or northeast; they range from 50 to 250 feet in thickness. 
Native copper occurs in amygdules and in narrow cracks, but  none of these 
occurrenccs is linourn to be of economic interest. The most important 
known occurrences are deposits of chalcocite, calcite, and minor quartz 
in strong shear or fracture zones that  transect the lava flows. These 
zones range up to about 175 feet in width nncl are steeply inclined; several 
have been traced 1,000 feet or more, and some are probably faults. So 
far as linown no economically mineable deposits have been found. 

The Lars group of nine claims was staked by Lars Johnson and Garfield 
Smith between July 27 and August 9, 1944. The claims lie about 16 
miles north-northeast of t,lle outlet of the Dismal Lakes. No. 1 shear 
zone has been traccd 1,075 feet, strikes north 25 degrees west, and is 
probably nearly vertical. Exposed widths range from 25 to 175 feet. 
Seams of chalcocite occur in the zone. 

The Mctal group of twenty-seven claims was staked by Lars Johnson 
and Garfield Smith in June, July, and August 1944; i t  lies about 10 miles 
north of the outlet of the Dismal Lakes. High-grade chalcocite float is 
widespread. A fault, believed to be more than 45 miles long, trends 
about north 55 degrees east across thc claims. 

The Dick group of about thirty claims is about 17 miles northeast of 
the outlet of the Dismal Lakes, and near the sources of Burnt and Willow 
Creeks, which flow easterly into Coppermine River. No. 1 shear zone is 
said to be similar to the No. 1 shear zone of the Jenney group, described 
below. 

The Jenney group of twenty-four claims, about 5 miles east of the Dick 
group, is on Burnt Creek about 4 miles from its junction with Coppermine 
River. No. 1 shear zone strikes north 50 degrees cast and is about vertical. 
I t  has been traccd 3,200 feet, varies up to 25 feet in width, and contains, in 
places, chalcocite and basalt fragments cemented by abundant calcite. 



The Marge group of twenty-one claims is about 2+ miles southeast of 
the Jenney claims and about 3 miles southwest of the mouth of Burnt 
Creek. No. 1 shear zone strikes about north 60 degrees east, has been 
traced 3,800 feet, and has a maximum known width of about 50 feet. 
It contains lenses and veins of chalcocite, calcite, and a little quartz. 
The maximum known width of chalcocite is 4% feet. 

Andrew Yellowknife Mines, Limited (53) 

References: Bureau of Northwest Territories and Yukon Mairs, 19478, Mineral Claim 
Sheet 85-0-4. Lord, 1942a. 

Andrew Yello~vknife Mines, Limited, owns and has been actively ex- 
ploring the Bugow group of twenty claims, 68 miles northwest of Yellotvknife 
and 25 miles slightly east of north from Fort Rae. The property is about 
2 miles north of Russell Lake, which is navigable by shallo~v-draught 
barges from Great Slave Lake. Aircraft such as the Norseman V operate 
with difficulty from a small lake on the west boundary of the property. 
When the claims were visited in July 1947, Technical Mine Consultants, 
Limited, with G. M. Radisics as Yellowknife representative, were acting as 
managers; L. 0. Gouin ~vas in charge of the crew of five men housed in a 
tent camp on Bugow No. 12 claim; and C. L. Hershman was consulting 
engineer. Radio provided two-way communication with Yellowknife. 

The company was incorporated in 1945, and acquired its property 
from Frederick Yellowknife Mines, Limited. Extensive trenching was 
done on seven mineralized zones in the spring of 1946. Thirty-eight 
diamond drill-holes, mainly designed to explore the mineralized zones 
a t  a depth of 100 feet, were completed as follo\vs: 1946, 3,089 feet; early 
summer of 1947, 4,348 feet. The property was inactive during the 
winter of 1946-47. Work done during the spring and summer of 1947 
comprised, in addition to drilling: (1) escavation, on the most promising 
part of the No. 2 zone, of an open-cut about 340 feet long, 5 to 22 feet wide, 
and 5 feet deep; (2) thorough sampling of the zone thus exposed by channel 
and bulk methods, and the requisite crushing and splitting of the resultant 
six hundred and fifty-eight, 40 pound bulk samples prior to shipment to 
Yellowknife; (3) geological mapping of all claims; and (4) a survey of all 
claims by a Dominion Lands surveyor. On completion of this program 
later in the summer all work was suspended indefinitely, and the camp 
abandoned and partly dismantled. 

The claims are underlain mainly by buff-surfaced biotite hornfels 
and impure quartzites of the Yellowknife group1. A few beds display 
distinct nodules of andalusite or other metamorphic minerals. The 
strata commonly trend between north-northwest and northwest, and are 
steeply inclined or vertical. They are intersected by a few pegmatite 
dykes presumably related to a granitic batholith, the southwestern part of 
which outcrops in the northeast corner of the property. Glacial strize 
trend about south 50 degrees west. 

Here and there the sedimentary strata enclose well-bedded rusty 
bands, 1 foot to 20 feet in width, of dark grey to black amphibolite and 
various garnetiferous rocks, pseudo-conglomerate with pebble-like quartz 

1 This description of the general geology is compiled from data supplied by Andrew Yellow- 
kn,ife Mines. Limited, supplemented by observations made by the writer in the vicinity of the 
mineralized zones. 



bodies, and a little vein quartz. The amphibolite, in particular, commonly 
contains much pyrite. These bands probably are highly altered tuffs and 
tuffaceous sediments. Some are exposed a t  intervals for lengths of 1,000 
feet or more, and one, known to the owners as  the No. 2 zone, contains a 
little gold. 

No. 2 zone outcrops on Bugow Nos. 3 and 6 claims, strikes northwest, 
and dips about 70 degrees northeast parallel with the enclosing strata. 
Its course is slightly sinuous. I t  averages 10 feet or more in width and is 
exposed by outcrops, twenty-four trenches, and the open-cut previously 
mentioned, for a length of about 1,600 feet. Numerous diamond drill- 
holes have probed the zone a t  a depth of about 100 feet. Granitic rocks 
outcrop 1,400 feet to the northeast. The rocks near the northeast wall of 
the zone are buff, fine- to medium-grained, indistinctly bedded hornfels and 
impure quartzites. They contain elongated nodules of andalusite or 
similar minerals that, because they are commonly oriented with their 
long axes about parallel with the dip of the strata, appear as rounded 
spots on nearly horizontal outcrops. The strata Iying within a few feet 
of the northeast wall of the zone commonly contain a few garnets. On its 
southwest side the zone is bordered by about 50 feet of coarse-grained, 
mainly massive, rarely banded, grey to brown, sericitic rock; no abrupt 
change distinguishes this material from the bedded nodular hornfels and 
impure quartzites adjoining i t  on the south~~lest, and, probably, it is an 
altered sedimentary rock. All these wall-rocks are cut by rare pegmatite 
dykes none of which is known to penetrate the mineralized zone. 

The rocks within the No. 2 zone are dark green or black, commonly 
~veather rusty, and comprise an interlayered assemblage of: fine-grained 
amphibolite; tough, fine- to medium-grained, siliceous biotite-garnet rock; 
fine- to coarsegrained biotitc-garnet-chlorite rock; and pseudo-conglomerate. 
The amphibolite is probably most abundant, commonly displays ~irell-defined 
beds 2 inches or less in thickness, and contains much fine-grained pyrite as 
minute lenticles and seams parallel with the banding, and as scattered grains. 
The garnctiferous rocks are most common near the walls of the zone, but 
also occur intcrlayered with the smphibolite; in most instances they are 
massive or indistinctly banded and contain little or no pyrite. Some of 
the amphibolite or, possibly, siliceous biotite-garnet rock contains streaks 
of scattercc1 pebble-like quartz bodies and resembles a conglomerate. The 
pebble-like bodies are + inch to 2 inches long, and round, elliptical, or 
lenticular in plan. At least some are rod-like in shape and, as the rods stand 
nearly vertically, present a pebblc-like appearance in horizontal outcrops. 
Some of the quartz bodies are lenticular parts of attenuated quartz veinlets 
that  parallel the bedding, and possibly all are parts of disrupted, formerly 
continuous or nearly continuous veinlets. Other, glassy quartz forms 
continuous veinlets or irregular masses that cut all rocks within the zone. 
It adheres firmly to the enclosing rocks, does not contain significant amounts 
of metallic minerals, and locally comprises as much as 20 per cent of the zone. 
A sheared zone, G inches to 3 feet in width, is a t  or close to the southeastern 
300 feet of the southivest wall of the No. 2 zone. Elsewhere the shear 
zone is less M-ell-defined, discontinuous, and not confined to the vicinity 
of the wall. 

Some of the pyritic amphibolite contains important amounts of gold 
and is differentiated from sin~ilsr, essentially barren, rock only by sampling 
and assaying. The gold content is not known to be related to the amount 



of vein quartz present. Visible goId was found in one diamond drill core, 
but has not been noted in the surface exposures1. Bulk samples from the 
open-cut near the southeast end of the exposed part of the No. 2 zone 
indicate a body of sub-ore 348 feet long a t  the surface, containing 0.15 ounce 
of gold a ton across an average width of 5.9 feet, or 0.09 ounce a ton across a 
width of l1 - 6  feet. Channel samples from a 300-foot length of this body 
indicated 0.22 ounce of gold a ton across 6 - 9  feet, or 0.19 ounce across 
8.1 feet. 

A similar zone lies 800 feet northwest of the No. 2 zone. It strikes 
about north 30 degrees west and is exposed by outcrops and nine trenches 
for a length of about 1,200 feet. It is not known to be continuous with 
No. 2 zone. Five diamond drill-holes encountered, a t  a depth of about 
100 feet, a mineralized body 400 feet long and 8 . 7  feet wide, with an indicated 
grade of 0.15 ounce of gold a ton. 

Anna Group (38) 
Rejerences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 86-B-3. Lord, 19413, pp. 64-65; 19428, pp. 49-50. Tremblay, 1948, p. 7. 

The Anna group of claims is on the east side of a bay on the south 
shore of Indin Lake, 8 miles due south of the camp of North Inca Gold 
Mines, Limited (37), and about 120 miles north-northwest of Yellowknife. 
It is believed to be, in part, a restaking of the former Ann group, staked for 
Territories Exploration Company, Limited, following a discovery of 
spectacular gold ore in the Barker vein on September 11, 1938. Prior to 
August 1939 this vein was explored by nine trenches and had afforded 
about 1,600 pounds of selected ore containing about 83 fine ounces of gold. 
So far as known, no other ore was recovercd from the vein and none 
remains. Diamond drilling is reported to have been done on Anna No. 2 
claim, presumably in the vicinity of the Barker vein. The Anna group 
was a t  one time optioned to American Yellowknife Gold Mines, Limited. 

The Barker vein was examined by the writer in 1939 and described 
(Lord, 1941a, pp. 64-65) as follows: 

The rock near the vein is mostly massive, dark green, andesitic lava (greenstone) 
of the Yellowknife group; much of it  is uniformly fine-grained, but some of it  contains a 
fern white phenocrysts or amygdules that range up to Q inch across. The strike and dip 
of the laviis are not known. Feldspar-qu:~rtz porphyry cuts t>he lava and outcrops 50 
fect east of the vein and in several places about 225 feet northeast of the vein. A granite 
body about mile in diameter outcrops 2 miles southwest. of the vein and :mother body 
about 23 miles in diameter outcrops 5+ miles southeast of the vein. A major fault cuts 
the lnvas ubout 1 mile west of the vein and strikes north 10 degrees west. 

The Ra.rker vein is . .  . .about ? mile east of Indin Lake. Most rock near the vein 
is covered with drift, muskeg, or moss. The vein is 40 feet long a t  the surface, strikes 
north 2.5 degrees west, and dips 60 degrees. . . .[northeast]. I t  is about 1 foot wide near 
the south end and gradually widens towards the north, the northern half of the vein ranging 
from 3 to 6 feet in width and ending abruptly in soft, grey, flaky schist. In places the rock 
next the walls of the vein is strongly sheared for about 1 foot,. The outcrop of the vein 
ended to the south against a fissure that strikes north 35 degrees west and dips 70 degrees 
southwest. The fissure contains a few inches of sheeted rock and gouge and may be a fault. 
The vein and fissure meet along a line that plunges about 35 degrees southeasterly, and 
a pipe-like body of ore with abundant coarse gold occurred along this intersection. The 
pipe-like body was about 1 foot in diameter and was followed down the intersection of 
the vein and fissure for about 10 feet and ended a t  the intersection of the fissure and a 

Radisics, G. M.: personal communication. 



vertical fracture that strikes north 75 degrees west. All ore shipped from the vein came 
from this body. The vein is not known to have been located south of the fissure or south 
of the vertical fracture. The vein material is a mixture of grey and white quartz, black 
and white, coarse-grained carbonate, fine-grained, white carbonate, and irregular frag- 
ments of chloritic wall-rock. Carbonate and quartz are present in about equal proportions, 
and the carbonate is probably calcite. Metallic minerals may constitute 2 per cent of 
the vein material; chalcopyrite is most plentiful and there is some galena, sphalerite, 
pyrite, arsenopyrite, and gold. A little cobalt bloom is reported1 to have occurred a t  the 
surface. Practically all known gold occurred in the pipe-like ore shoot a t  the south end 
of the vein, and the gangue in this shoot was mostly carbonate. Most of the gold is re- 
ported2 to have occurred in fine-grained carbonate. 

Arctic Circle Syndicate3 (111) 

Refeerences: Bureau of Mines, 194%. Bureau of hTort.hwmt Territories and Yukon Affairs, 
1947a, Mineral Claim Sheets 85-1-7 and 85-1-10. Henderson and Jolliffe, 1941. 

The Arctic Circle Syndicate staked the folloning claims near Gilmour 
Lake, 45 miles east of Yello\vknife, during the spring and summer of 1941 : 
(1) A. C. Nos. 1 to 29, east from the north end of Gilmour Lake; (2) A.C. 
No. 28,6 miles east of the north end of Gilmour Lake; (3) A.C.S. Nos. l to 
17, near the southwest tip of Gilmour Lake; (4) A.C.S. Nos. 19 to 30,2 miles 
southeast of Gilmour Lake; and (5) Victory group of claims, 4 miles north 
of the north end of Gilmour Lake, 

The Syndicate prospected these claims with ten men, under M, P. 
Manolovici and S. Walker, from about May until about August 1, 1941. 
Subsequently some prospecting was done on unstaked ground north of 
Gilmour Lake. Several scheelite-bearing quartz veins were found during 
1941, and three of these, occurring in Yellowknife sedimentary rocks, 
are described below. Development work was confined to trenching and 
stripping. 

Vein 67 (McDonald vein) is on A.C. No. 17 claim, and parallels 
the bedding of the enclosing slaty rocks. It strikes north 45 degrees west, 
dips 75 degrecs northeast, and is esposecl for 80 feet. The southern 56 
feet averages B inches in width and contains about 0.5 per cent WO3 as 
scheclitc. Nine feet northwest of this shoot the vein is offset 2 feet by a 
fault, and so far as knolvn the quartz north of the fault does not contain 
scheelitc. 

Vein 109 is on A.C. Xo. 27 claim, about 2.3 miles east-southeast of 
the northeast tip of Gilmour Lake. The vein is parallel with the enclosing 
sedimentary rocks, and strikes north 65 degrecs west and dips 35 to 65 
degrees northeast. It is exposed for about 230 feet, with an average width 
of 30 inches. For 155 feet the vcin contains 0- 15 per cent WO, across an 
averagc nidth of 2.3 fect. 

T7ein 120 (Bureau of Mines, 1942a), also known as the 'V' vein, is 
on Victory No. 1 claim, about 4 miles north of the north end of Gilmour 
Lake. The vein outcrops in the form of a 'V' with the apes towards the 
south: the west limb trends about north 25 degrees west and is exposed for 
about G5 fect; the east limb trends about north 5 dcgrees east and is exposed 

1>2Johnston, A. !V.: l~orrrre~.ly field mnntlger. Territories Exploration Company, Limited; 
person:~l conimun~cat~ons. 

3 1)escribed from data supplicd by A.  \fr. Jolliffe and the Consolidated Mining and Smelting 
Co~npuny of Canada, Lirnitcd. 



for about 65 feet. The vein is thickest near the north end of the east limb 
where for 9 feet i t  averages 4.4 feet in width and contains 1 per cent WOI. 
About 15 tons of scheelite-bearing quartz was mined from this body. 

Vein 141 is on A.C. No. 28 claim. A 34-foot section of the vein averages 
1 .3  feet in width and contains 1 1 per cent WOs. About 5 tons of vein 
material were mined from this part of the vein. 

Ardogo Group (63) 

The following description is by J. F. Henderson, who examined the 
property in 1939. 

A small but interesting gold de osit occurs on the Ardogo group on the large island 12 
miles north of the south end of Eordon Lake. The deposit was t.renched by Mining 
Corporation of Canada, Limited, in 1939. The vein is in closely folded greywacke and 
slates about 700 feet south of the large bay. The quartz lies on the axis of a synclinal 
fold plunging steeply south. Irregular lenses and stringers occur in a hand of black slate 
where i t  passes around the nose of a fold. A pit about 12 by 12 by 3 feet has been dug 
in the slate and quartz on the axis. As the quartz is limited to  the slaty band where it  
passes around the nose of the fold the deposit is confined to the small area explored by 
the pit. The quartz in the pit is sparsely mineralized with pyrite, chalcopyrite, sphalerite, 
and galena. Visible gold is plentiful in the quartz. 

Arseno Group (69) 
Reference: Jolliffe, 1938, pp. 18, 38; 1946. 

The Arseno group, 93 miles north of the head of Yellowknife Bay, 
has lapsed since the following descriptions were prepared by Jolliffe. 

This group of ten claims was staked in May 1936 by A. Swanson and others. [Half a 
mile] West of the north end of Likely Lake on this group the granite is sheared and mashed 
throughout an area about 400 feet in diameter ne&r its contact with volcanics [Yellowknife 
group]. Here and there within this sheared twea are rushy patches :I few feet across. 
Fresh surfaces of the sheared rock show much sericite, the most altered specimens con- 
sisting of quartz crystals up to one-quarter inch across in a sericitic groundmass. I n  
places thc altered rocks arc cut by indefinitely bounded quartz veinlets up to one-quarter 
inch across currying purple fluorite. In  these, ns well as along joint planes snd disseminated 
through the rock, are small amounts of arsenopyrite, pyrite, pyrrhotite, chnlcopyrite, galena, 
and sphalerite. Samples taken over about 30 square feet of the weathered surface of one 
of the better mineralized parts of the sheared granite showed on assay: gold, 0.0075 ounce 
to the ton; silver, 0.125 ounce to the ton. 

A quartz-feldspar porphyry. . . .northwest of the north end of Likely Lake carries 
molybdenite. This body is a t  least 105 feet wide (the northwest edge is drift covered) 
and trends northemt for several hundred feet through recrystallized basic lavas. Most 
of the porphyry is massive, homogeneous, well-jointed, and weathers light grey with rusty 
stains along the joints. A fresh surface shows many quartz and feldspar crystals up to 
one-quarter inch across in 3, finegrained pale pink groundmass. Along and near its 
eastern border it  is greatly sheared, showing a few glassy quarts crystals up to one-eighth 
inch across in 2 1  foliated, light green, fine-grained, soft groundmnss, probably composed 
largely of sericite and carbonate. At places in this sheared part :)long joint planes, and 
in tiny quartz veinlets in the massive porphyry, pyrite, pyrrhotite, molybdenite, and 
fiuorite occur. A chip sample (6 pounds) taken across 106 feet showed on assay: gold 
none; silver, none; molybdenite, 0.24 per cent. 

Art Group (39) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral C1a.im 

Sheet 86-B-3. Tremblay, 1945, pp. 6 and 7. 

The Art group of twelve claims is a t  the southwest end of Damoti Lake, 
about 120 miles north-northwest of Yellowknife. 



According to  Tremblay : 
On the Art No. 2 claim a few quartz stringers cut pillowed basic volcanic rocks [of 

the Yellowknife group] slightly recrystallized to an arnphibolite or hornblende schist. 
The stringers appear to be concentrated along three bands about 2 feet apart. The zones 
are apparently vertical, strike north 30 degrees east, and average only a few inches in 
width. They consist mainly of black quartz, cut by veinlets of milky white quartz and 
carrying some pyrite and chalcopyrite. The wall-rocks have been intensely carbonatized 
and are slightly mineralized with pyrite. No free gold was seen although its occurrence 
has been reported. Five trenches have been excavated across these bands of quartz 
stringers, but no reports on this exploratory work have been seen. 

A.Y.E. Group (72) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-5-8. Jolliffe, 1938, pp 18, 19; 1942a. 

The A.Y.E. group is on the west side of Yellowknife Bay between the 
Con and Rycon (73) and Giant (76) mines, and in part adjoins the north- 
west boundary of the latter property. The claims are now (1947) owned 
by Icamcon Mines, Limited. Jolliffe reports on this group as follows: 

This group of thirty-seven claims was staked in September 1935 by V. Stevens, D. 
McLaren, and E. B. McLellan, on behalf of A. X. Syndicate, Limited, following their 
discovery of the first visible old west of Yellowknife Bay. The claims are now [1938! 
being developed by Kamlac &old Mines, Limited. Gold has been found within several 
veins of this property, but description here will be limited to  a rather unusual occurrence 
in aplite. 

About a mile northwest of the outlet of Baker Creek a sheared aplite dyke on the Aye 
group carries gold. The country rock is pillowed lava [Yellowknife goup! cut by several, 
narrow, pink, aplite dykes and n diabase dyke 25 feet wide. One hundred feet west of 
the gold-bearing aplite the lava is in contact with granite. The gold-bearing aplite dyke 
strikes north 13 degrees east and has a steep dip. I t  varies in width from less than an 
inch to 30 inches and is exposed for a total length of 250 feet. The northern part of the 
ex osed length of the dyke is relatively unsheared and consists of fine to coarse-grained, 
sa&lon-pink feldspar and dark glassy quartz. Towards the south this is strongly sheared, 
the shearing being confined largely to  the dyke itself. The resulting rock is very fine- 
grained and is banded pink and grey. The centres of some of the wider pink bands con- 
sist of relatively unsheared aplite. Within and between the bands are lenses of grey, 
sugary quartz up to one-quarter inch wide. Small amounts of be-grained arsenopyrite, 
pyrite, chalcopyrite, molybdenite, and gold occur in the quartz lenticles and to a lesser 
extent in the altered aplite. 

B Group (2) 
Rejerenee: Kidd, 1932b, pp. 59-60. 

The following description by Kidd is based on field work done by him 
in 1931. 

These claims are 19 miles north of the narrows between Dismal lakes and approxi- 
mately 45 miles .~esbsouthwest of the mouth of Coppermine river. A lake about 4,000 
feet long a t  m elevation of between 700 and 1,000 feet above sea-level is used as an air- 
craft base. 

The hills a t  this place rise to 700 feet above the adjacent valleys and have steep south- 
west slopes and moderate northeast slopes. Outcrops are numerous in the hills, but 
relatively scarce in the intervening valleys. 

The discoveries on these claims are along the northeast slope of one of these hills 
and overlook a broad valley. This hill is composed of basaltic flows of the Coppermine 
River series, the northeast slope being almost a dip slope. On the southwest slope, where 
the flows can be seen in cross-section, they are 25 to 100 feet thick, fine-grained a t  the top 
and bottom, and somewhat coarser grained in the middle. The tops of the flows, and in 



places other parts, are vesicular or amygtI:~loidal. The amygdules decrease in size and 
increase in numbers from the middle to the tops of the flows. They contain several min- 
erals, among which are quartz, epidot,e, :and orthoclase. 

A linear depression striking 295 degrees (magnetic) and in places 50 feet wide, has 
been traced for 3,000 feet along the north hasc of the hill described. I t  is largely drift 
filled, but in a few places :L qu:lrtz-c:~rbon:~te vcin with a visible width of 25 feet is exposed. 
Ten test pits have been sunk in t,his dram; some of thcm expose a qu:~rtz vein with bornite- 
chalcopyrite mincr:klizatio~~; tlhe others show nothing, having never reached bedrock or 
being now caved. The basaltic fioms that form the wall-rocks on the nort,heast sidc of 
the vein :Ire, for :L width of as lnuch as 50 feet, fractured :lnd in places cut by small qu:~rtz 
veins (,hat apparently branch at slight angles from the main vein or zone. 

The mincrnlization in t,he vein is domi11:rntly massive 11ornit.e mit.h, in places, chal 
copyrite itnd covcllit.e, :end the g:lngue is qu:vt,z nntl s ycllow c:trbonat.e 1nincr:ll. The 
qu:~rtz frcquc~ltly exl1il)its crustiform and banded sbructures with :~lternat,e milky :md 
glassy b:~ntls. The quarts is probal~ly of more than one :igs, :IS i t  is found vcining bornite 
and also cont:tining born it,^ senrns. Rornite minerslization has been found in the following 
pits, comnlcncing with the most westcrly. The :lss:~y values hsve becn kindly furnished 
by Korthcrn Acri:~I Miner:ils 2:xplor:ltion, I,imit,ed. 

Pit Xo. SA: In the west cnd of this trench, a 15-inch vein of qu:irtz, buff c:~.rbonnte, 
and a1)undnnt bornite, strilcea diagonally sw:ry from the main zonc and narrows 
sh:~rply. 

Pit S o .  S: This is 300 feet south of pit SA. Some fragments of bornite lie on the dump. 
The only exposures are of the ~ 1 s t ~  part of a vein of massive quartz. 

Pit No. 7: This is 9.5 feet south ol Pit No. S. A In-esdth of 11.5 feet of t,he cast part 
of :L vein was esposed, rlisplnying nbunclant bornite with some chalcopyrite; 
the western pnrt W:LS buried under muck. The company reports that a cross- 
section of 14 feet 11 inches along the nort,h side of the trench aver:rged 47.13 
per cent copper, :~nd one of 12 fect along the south side :weraged 46.99 per cent 
copper. 

Pit So .  B: This pit is 40 feet south of pit No. 7. On t,he north and south m;~lls a 
band of ne:trly solid bor11it.e varying from 3 to 4 fect in width and dipping steeply 
to the west is exposed. 

Pit So .  5: This is 40 feet s0ut.h of pit S o .  6. One foot 6 inches of abundant bornite 
mineralizntion, bouniled for :L short wiclth on the east by qu:~rtz, is csposed. 
The wrills of t.he remitinder of the pit have slumped. The comp:Lny reports 
:m average of 44.65 per cent copper across :I width of 9 fect 11 inchcs. 

Pit. So. 4: This is 90 feet south of pit So .  5. No esposures. The company reports 
35.04 per ccnt copper across :I width of 2 feet, and in another b:md 7 feet east 
25.67 per cent copper ovcr s width of 4 feet 2 inches. 

It is stated that bornitc float has been found a t  several places in and near the linear 
depression in n length of 2,000 feet. 

Baltic Group (108) 
Rejerence: Henderson, 1939a, p. 14. 

The Billtic claims, stnltecl for D. F. Kidd in August 1937,. . . .[were] located :tt the 
northwest end of He:~rne 1,alte. A qutlrtz-feldspar porphyry dyke striking north cuts 
the sediments [Yellowknife group] on the west shore of the lake one-half mile from t,he 
north end. I t  ranges from 76 to 250 fcet in width and estends north from the shorc of 
Hearne Lake for a t  1e:~st u mile. The dyke is extremely irregular in outline; it contains 
many sharply definecl inclusions of the sediments and sends many branches into the sur- 
rounding sediments. The porphyry weathers white to light grey and is composed of light 
grey feldspar and smoky clua~tz crystals up to  one-eighth inch in size in n fine-grained, 
light grey groundmass. In pl:ices the phe~locrysts :we so closely packed that the rock has 
a granitic appeilrance. The porphyry is cut, ancl apparently t o  some extent replaced, 
by an intric~ite stoclcmork of blue qu:trts veins from 4 feet to a fraction of an inch in nr~dt~h; 
they ni:tke up perhaps 5 to 7 per cent of the dyke. Most of the qu:utz is a glassy, smoky 
blue var~ety with no metallic ~ninernls, but in places it cont:~ins co:lrse crystals of arseno- 
pyrite. Small i~mounts of gnleni~, sph:ilerite, and rnolybdenite are also reported to be 
present. 1\To work had been done on the property when visited in the early p:rrt of August 
1937. Assays of grab s:unplcs of quartz containing nrsenopyrite are reported to have 
shown gold to be present. 



Beaulieu Yellowknife Mines, Limited (112) 
(See Figure 5 )  

References: Bureau of Mines, 1946c. Bureau of Northwest Territories and Yukon Affairs, 
1947a, Minerd Claim Sheet 85-1-7 Fortler, 1946. Hellens, 1948, pp. 24-25. Hen- 
dersoi~, 1943. IIenderson and Jolliffe, 1941. 

Thc main property of Beaulicu Tellon-ltnife Mines, Limited, comprises 
Norrna Sos .  1 to 12 claims, inclusive. Thcsc lie about 46 milcs east of 
Yellonrltnifc and 3 miles north of Campbell Lake. DC3 and smaller 
aircraft land on a rccently constructed airstrip 5 miles northu-est of the 
camp, and aircraft equipped with floats or skis land, during appropriate 
seasons, on a smali lake about 3,500 feet southwest of the camp. A 
tractor road about 60 miles long, via Jcnncjohn, Harding, and Hrarne 
Lalres, provides alternative access from Ycllowknifc during the winter. 
The writer cxamincd the property early in July 1947, and again, briefly, 
on September 26. The staff included: A. 0 .  Amcs, managing dircctor; 
C. A\. Stocking, engincer and mine superintendent; A. D. Wilmot, geologist; 
and L. E. Joh~~son ,  mill superintcnc1~nt~. I n  Dccembcr tlie mine was 
csamincd by M. Fcniak of the Gcologicai Survey of Canada who supplied 
data on underground development to  Dccembcr 30,1947. 

HISTOitP, PRODUCTIOS, A S D  ORE RESERT'ES 

The Norrna claims wcre staked in thc summer of 1939 by S. Hanson 
and associates of Pellon-knife. Norma Tungsten and Gold Mincs, Limited, 
Iatcr completed a littlc surface exploratory u-ork and thcn suspended 
operations. About l 5  tons of high-grade gold ore from the "A" and 
"H" pits on thc Sorma vein is said to have bccn trentcd in 3, smdl  Gibson 
mill in 1942. I11 1945, the property was optioned by E. Schncc and, in 
August, Beaulicu Ycllowknife i\/Iines, Limited, was formed to csplorc the 
property. Diamond drilling commenccd in Octobcr and was continued 
under the direction of Mining Research Corporation of Toronto until 
Dcccmber. A sccond program of clril!ing, under the supervision of E. 
Schnce, comlncnced in January 1946 and was completed a few months 
later, and, according to the on7ners, indicatcd that  orebody "A" contained, 
t o  a depth of 230 fcct, some 14,000 tons of material 2ssaying about 1 
ouncc of gold a ton. In July, A. O Ames was appointed rcsidcnt managing 
director to superintend a program involving camp construction, under- 
ground exploration, and mill crcction. Latc in August, A. F. l3nnfi cld made 
a detailed study of the geology and previous csploratory work in the 
vicinity of "A" orcbocly. Winter opcrntions were confined mainly to surface 
construction and freighting, but considerable freight rcmained to be flown 
to the propcrty during the summcr of 1947. A two-cornpartmcnt vertical 
shaft was started in May 1947 and completed in July. Lateral work 
comrnenccd forthwith, the company a t  about the same timc intimating an 
indicatcd ore reserve, above the 300-foot lcvel, of 105,000 tons averaging 
about 1 ounce of gold a ton. Milling commerlccd Octobrr 23, 1947, and, 
t o  November 30, is reportcd to have treated 252 tons of vein material, 
providing about 7: ounces of gold bullion. Milling was stopped shortly 
thereafter. In  a p~lbliciaed report attributed to A. D. Hellens, indicated 
ore rcservcs on Decembcr 21, 1947, were computed as 1,200 tons of fair- 
grade ore to a depth of 225 feet; devclopmcnt below that  depth had not 
locatcd qut~rtz of ore grade. 





CAMP AND PLANT 

The camp and plant are on Norma No. 9 claim. Buildings and other 
structures include: an insulated three-story combined general office, 
warehouse, engineering office, and staff house; insulatcd interconnected 
kitchen, dining hall, and bunk-houses; power and hoist house; mill building 
and assay office; dry; steel and timber shop; boiler house; garage; headframe; 
and an ore bin of about 75 tons capacity. All buildings are of frame con- 
struction from rough lumber sawn on the property. Sawdust or moss 
was used for insulation where required. Oil storage tanks have an aggregate 
capacity of about 35,000 gallons. Water for mine, mill, and camp is 
pumped about 1,800 feet from a nearby lake to a wood-stave tank, the 
water pipe being laid alongside a steam pipe in an insulated wooden box. 
A radio receiver and 35 watt transrnittcr provide communical;ion with 
Yellowknife. 

Electric power for the camp, mill, and a 30-horsepolver Sullivan electric 
hoist is generated by a Cumming-General Electric diesel-electric unit 
with an output of 125 KVA and a Wau!tesha-General Electric unit 
rated a t  35 KVA. Two D 13,000 Caterpillar diesel engines drive two 
Sullivan compressors with a total rated capacity of about 900 cubic feet 
of air a minute. Other mechanical items include an International tractor 
with blade, an Allis Chalmers tractor, and a Ford 3-ton truck. 

DEVELOPlMENT 

Surface esploratory work consists of numerous pits, trenchcs, and 
stripped areas, mainly on the Norma vein; and about 15,000 feet of dia- 
mond drilling, mostly in the vicinity of "A" and "B" pits. None of the 
drill-holes, however, was tested for vertical or lateral deviation, an omission 
that is said to have led to sizable errors in ore calculations. A two-com- 
partment vertical shaft, 320 feet deep, provides entry to 1%-orltings on the 
175- and 300-foot levels designed to cxplore the "A" ore shoot that out- 
crops in "A" pit. Workings on the 175-foot level comprise (December 
30, 1947) 162 feet of crosscuts and 151 feet of drifts, and on the 300-foot 
level, 94 feet of crosscuts and 274 feet of drifts. A raise connects the 
300-foot level with the surface. 

GEOLOGY 

The rocks near the Norma vein are mainly well-bedded schistose 
greywaclies of the Yellowknife group. These weather brown, and occur 
in beds l+ to 7 feet or more in thicliness. Commonly they grade from 
coarse at  the bottom to fine a t  the top, or from schistose greywaclte a t  the 
bottom to slate a t  the top. These upper, slate parts of the beds range in 
thickness from less than an inch to about a foot, the thickest layers lying 
at the tops of the thickest greywacke bcds. Rare bands, a foot or so 
thick, of black to grcy, thin-bcdded slate or phyllitc, are interlayered with 
the greynracke beds. 

The strata are intricately folded. Dips range from about 55 degrees 
to vertical, and in places the beds have been overturned as much as 25 
degrees. The slate and phyllite lajrers are involved in drag-folds a few 
inches to a foot in amplitude. The strata display flow cleavage and 
S-shaped fracture cleavage, the planes of which trend about north 30 degrees 
west and dip about 60 degrees northeast approsimately parallel with the 



axial planes of the major folds. Thus beds that strike westerly generally 
dip northerly ancl are overturned, whereas those that strike northerly dip 
easterly and are not overturned. Drag-folds immediately adjacent to 
the Norma vein indicate that the axes of the major folds plunge stcc?ly 
to the northeast. 

DESCRIPTIOX OF DEPOSITS 

Arornza Vein. The Norma quartz vcin outcrops on Korma No. 9 
claim for a possiblc lcngth of 1,800 fect. In  plan (Sea Figure 5) i t  has 
the form of a large 'U', open to the north, with one major irregularity 
in curvature in its southern part. The eastrern part of the vein trends 
southerly, lies about 70 fect west of the shaft,, and has been traccd, with 
some uncertainty and at  scattered intervals, about 450 feet to a point 
150 feet south-southnrest of the shaft. Thcnce i t  bcrlds abruptly 11-estward 
and has been traced with reasonable certainty for 1,350 fcet,, first through 
successive courses of northwest, west, ancl south~vcst, thcn through en 
abrupt bend to thc west, und thencc finally through a long comparatirely 
smooth curvc to nearly north. The northeast and northwest ends of the 
vein outcrop pass beneath ovcrhurdcn. The vcin averagcs G inches or 
less in wiclth and rarely exceeds 18 inches. Throughout much, and possibly 
most, of its linown length it lies n-ithin or a t  thc top of a slate band, a fcuv 
inches to 1 foot thick, that gradcs str:ttigaphically don-nlvsrds into sever31 
feet of increasingly co:~rse-grained schistose greywacke. Thlls, cvhcre the 
vein trcnds about n7cst, as ncar pits "-4" and "B" n-here the vcin and beds 
dip northerly and the lattcr arc overturned, thc hanging-wall is slatc or 
slaty greywackc of the vein-bed, and the foot-cva11 is a thin parting of slate 
of the same bcd or coarse, basal grey~vacke of thc contiguous, youngcr bcd. 
Underground exploration showed the vein to be about 16 feet wide for a 
length of about 50 feet on the 175- and 300-foot levels. 

The vein is composed mainly of rusty weathering grey quartz, which, 
although greatly contorted, drag-folded, and fractured, precisely parallels 
the accompanying similarly distorted slate layer. Other narrourer and 
shorter, but parallel and otherwise similar veins are common between the 
adjacent strata. The walls are generally sharply defined and not notably 
sheared. The quartz contains various proportions of black slaty rock, 
and a little carbonate, feldspar, scheelite, biotite, and chlorite. Specimens 
from the extreme northwest, end of the exposed vein contained a few colour- 
less hexagonal crystals identified as fluorapatitel. A minute crystal of, 
probably, monazite was found embedded in the fluorapatite. Metallic 
minerals comprise much less than 1 per cent of the vein; pyrite is most 
plentiful, and others include arsenopyrite, galena, chalcopyrite, marcasite, 
sphalerite(?), pyrrhotite(?), and gold. Much of the pyrite and most of the 
arsenopyrite occur as scattered crystals in the wall-rock and in inclusions 
of this rock. Visible gold is commonly associated with galena and other 
sulphide minerals. 

Younger, coarse milky white or glassy quartz cuts the grey quartz 
of the Norma and parallel veins. I t  also transects the adjacent strata as 
veinlets that parallel the foliation, or as irregular bodies and interlacing 
veinlets concentrated near the axial parts of folds. This quartz is less 
fractured and contains more feldspar than the grey quartz. It contains a 
little pyrite, but is not knomrn to contain significant amounts of gold. 

1 Identification by I-I. V. Ellsworth, Mineralogical Section, Geological Survey of Canada. 



The principal known concentrations of gold in the Korma vein are in 
the "A" ore shoot, 190 feet southwest of the shaft, ancl a t  "B" pit 630 feet 
farther west. The "A" ore shoot outcropped a t  "A" pit on the southu-est 
flank of a sharp anticlinal fold, and a t  the surface lics 70 fcct xi-est of the 
nsis of this fold. The orebody and vein strike west-north~vest and dip 
about 70 degrees north-northeast. The plunge of the orcbody pa,rallels 
its clip. At the surface the shoot is S feet long, averages 16 inches in width, 
and is reported to contain 1.64 ounces of gold a ton; on the 175-foot level 
it has a drift length of 23 fcet, averages 15 inches in width, and contains 
0 55 ounce of gold a ton. Much greater widths of quartz have been cxposed 
underground, as previously mentioned, but  are not ore. i\To ore has bcen 
encountered on tho 300-foot level although 3, little gold has been seen. 
Much of the slaty hanging-wall rock has been altered to  a chloritic schist 
with which the quartz is in sharp contact. On the north  all of the "A" 
pit this schist outcrops as a rusty band 6 to 18 inches wide but  probably ends 
a few fcet east of the pit and ore shoot. The foot-wall rock is commonly 
a micaceous greywacke and, because it has bcen partly replaced by quartz, 
locally appears to grade into the vein quartz. Most of the visible gold is close 
to hanging-wall slate and schist or ncar inclusions of slate, and some occurs 
in chloritic seams in these inclusions. The notably sheared hanging- 
wall appears to be a feature confined to the vicinity of the ore shoot. 
Anothcr structural feature unique to this part of the vein is a loop-like 
fold involving thc beds immediately southwest of the orc shoot (See Figure 
5). The strata are here greatly contorted and broken, and the details of 
the structure are further obscured by numerous stringers and irregular 
bodies of milky quartz; nevertheless, the outcrop diameter of this loop- 
like structurc may be about GO feet. Possibly the presence of "A" orebody 
should be attributed, in part a t  least, to  thcse two local structures. 

At "B" pit the vein strikes west-northxiiest, and dips about 70 degrees 
north-northeast. Surface sampling by the owners indicated that  approxi- 
mately 40 feet of the vein averages l foot in width and contains more than 
1 ounce of gold a ton. Diamond drill-holes in this vicinity probed the 
the vein a t  shallow depths but, although some high-grade quartz was 
encountered, failed to outline a con~mercial orebody. 

Easton Vein. The Easton quartz vein was found late in the summer 
of 1947, but was not seen by the writer. It outcrops on Norms No. 8 
claim and is reported (Hellens, 1948, p. 25) t o  have becn exposed for a length 
of 105 feet, to  have a maximum width of about 4 feet, and to narrow t o  
a few inches a t  each end of the exposure. Sampling by company engineers 
is said to have yelded erratic assay results ranging from 0.01 ounce to  about 
4 ounces of gold a ton. 

MILL 

Tests t o  indicate a suitable method of treating the ore wcre carried 
out by Nephcline Products, Limited, on a 1,600-pound sample from the 
"A" pit. This sample assayed: gold, 1.62 ounces a ton; and silver, 0.22 
ounce a ton. The mill was designed by Aerofsll Mills, Limited, of Toronto, 
and is housed in a building 65 feet long and 35 feet nide. Ore from the 
75-ton ore bin entered a 7- by 4-foot Aerofall mill capable, according to  the 
designers, of delivering 35 tons of suitably ground ore in 24 hours when 
using ore as the crushing and grinding medium, or 55 tons or more in 24 
hours when operating with an appropriate ball charge. The ground ore 



then passed over a single-cell jig and tivelve 3- by &foot blanket tables. 
The concentrates from the jig and tables were treated in an amalgam 
barrel and gold amalgam recovered. The anticipated gold recovery was 
76 per cent, but the actual gold recovery, from disappointingly low-grade 
material, was about 50 per cent. 

COSTS AND GENERAL OPERATING DATA 

Total expenditures to November 30, 1947, by Beaulieu Yellowknife 
Mines, Limited, amounted to (Hellens, 1948, p. 25) $795,052, as follows: 
supplies and inventory, $105,444; buildings and installations, $92,253; 
roads, docks, and airstrip, $9,201; plant and machinery, $160,035; equip- 
ment and tools, $58,798; exploration and development, $183,067; stoping 
$2,459; mill operations, $6,988; outside esploration, $4,747; mine office 
and supervision, $33,320; general espense, $65,048; miscellaneous accounts, 
$73,693. 

The shaft was sunk by contract a t  $45 a foot, this amount being 
the cost of labour and explosives only. The specified minimum rock 
opening was 63 by ll+ feet. 

Genel'al freight was hauled by tractor from Yellowknife to the Beaulieu 
mine during the winter of 1946-1947 a t  a contract rate of $30 a ton. The 
contracting parties obtained a pay-load of lumber on the return trip to  
Yellowknife. 

Considerable heavy freight remained to be transported to the property 
after the 1947 break-up, and this necessitated the use of aircraft. To 
provide landing facilities for large, wheel-equipped aircraft capable of 
transporting the required material without excessive cost, an airstrip was 
constructed on a nearby, sparsely timbered sand deposit. The runway 
measures about 4,000 feet by 200 feet and is flanked by suitably cleared 
borders about 200 feet wide. Construction was done at  nominal cost by 
a bulldozer operating three shifts a day for 2 ureeks, and provided a satis- 
factory landing surface for fully loaded DC3 aircraft. Commencing 
July 1, 1947, essentially all freight from Yello\vltnife, and a little from 
Edmonton, was flown to this airstrip by n DC3 aircraft operated by Uscan 
Engineering Corporation, Limited. At the charter rate of $110 an hour 
flying time each trip from Yellowknife cost the Beaulieu company about 
$110. Pay loads approximated 4 tons. 

On July 6, 1947, when engaged in shaft sinking and mill construction, 
the company employed about fifty persons, eight of these bcing staff. All 
lumber and timbers required for buildings and other structures, including 
the headframe and orebin, were sawn a t  the property from local spruce. 
The cost of each meal served was $1.21, before apportioning cooks' wages. 

Bet Group (40) 
Reference: Lord, 1942s, p. 50. 

The former Bet group of claims was owned by the Bar-bet Mining 
Development Company, Limited, of Yellomltnife. The claims lay about 
3 mile west of the southwest end of Damoti Lalte, and adjoined the Ann 
group on the south. The following description is from notes by J. T. Wilson, 
who examined the property in September 1939. 



Six trenches near the northeast corner of Bet No. 4 claim have an 
average length of about 20 feet, and would lie on and about a t  right angles 
to a line trending north 25 degrees east. The underlying strata are dark 
grey, siliceous argillite and fine-grained, dark green andesite of the Yellow- 
knife group. Here and there the strata display vertical foliation that 
trends north 25 degrees east. Feldspar-quartz porphyry, some of which 
cuts the Yellowknife formations, outcrops nearby. The trenches expose 
irregular stringers and lcnses of white quartz, many of which are nearly 
pal-allel with the foliation of the enclosing rock. Most of the quartz 
bodies are less than 6 inches wide, but one attains a maximum width of 2 
feet or more. Six feet of one trench displays about 40 per cent quartz, 
and 15 feet of another, about 30 per cent. Numerous rock fragments, 
and a little pyrite, galena, sphalerite, chalcopyrite, pyrrhotite, and malachite 
were noted in the quartz, and gold and arsenopyrite have been reported. 

Bidd Consolidated Mines, Limited (33) 

Rejerences: Bureau of Sorthwest. Territories and Yukon Affairs, 1947', Mineral Claim 
Sheet S6-B-6. Stanton, 1947, pp. 22, 23. 

Bidd Consolidated Mines, Limited, has explored the Roles group 
of sis claims a t  the north end of Float Lake, 130 miles north-northwest 
of Yellowknife. The follon-ing description is by Stanton, who visited the 
property in 1946. At that time the work done included trenches on 
several quartz sho~vings, and several hundred feet of diamond drilling. 
The strata referred to belong to the Yellowknife group. 

About 600 feet northeast of the north end of Float Lake, test its have been dug in 
a large, c~rcul:~r mass of quartz, rncasnring about X0 by 75 feet. h o s t  of the quartz is 
white, gl:~ssy, and unmineri~hzed. Locally it  is reddlsh to  rusty and sugary. Grey q ~ ~ a r t z  
stringers extend over a considerable wen to the northeast and southwest of this large 
mass. The quartz mass is in slates and shaly greywackc striking northetlsterly and d i p  
ping 85 degrees northwest. Lord contortion :<nd minor drag-folding were observed. 
The zone is crossed 1)y n diabase dykc GO fcet wide, striklng north 50 degrees west. 

Immediately north of Float Lake several pits have evposed a narrow zone of quartz 
veins and stringers for a distance of 500 feet. The quartz is white to grey, and in general 
glassy. The zone strikes north 15 degrees east, and is in slaty rocks that strike north 15 
degrees east and dip vertically. Some shearing has developed along bedding planes. 
Mineralization is sparse, although a little rust occurs locally. 

Some trenching has been done elsewhere on the property on quartz veins and stringers 
in slates and greynrackes, but values in gold are reported to  be low. 

Blaisdell Lake Pegmatites (92) 

References: EIenderson and Jolliffe, 1941. Jolliffe, 1944a, pp. 22, 23. 

Blaisdell Lake is 34 miles northeast of YelIowknife. Beryl was first 
reported near the lake in 1937, by a Geological Survey field party. Peg- 
matite bodies within a mile or two of the lake were re-examined in 1943 
by A. W. Jolliffe, and his report is quoted below. 

The area is underlain by nodular sedimentary rocks intruded by two bodies of. . . . 
granite1. One of these is less than mile across ,md forms most of the peninsula on the 
north side of the lake; the other extends 5 miles northwest from the lake. Pegmatite 
dykes and sills cut these bodies and the surrounding sedimentary rocks. 

1 Probably pegmatitio muaeovite granite. 



Of nearly fift,y dykes esamined, beryl with tsntalit,e-colurnbite (andlor cassiterite) 
werc found in twelve, nnd n further twenty were found to contnin beryl alone. Most 
of the pegmnt,ites carry tourmaline; minor occurrences of lithiophilit.e, molybdenite, 
arsenopyrite, and pyrite mere noted. 

The beryl-benring dykes are up to 2.000 feet long and 10 feet wide. The best con- 
centration seen is in a dyke cutting granite a few feet west of the granite-sediment contact, 
thrw-quarters of a mile north of Blaisdcll Lake. The dylce strikes north-northwest 
parallel to  the contact., dips 75 degrees to the west, and W:~S followed for 700 feet. Two 
sections, each about 30 feet lorlg and 7 fcet wide, carry about 4 per cent l)eryl (estima.ted 
l)y measuring areas of beryl cryst:~ls exposed on the glaciated surface). The intervening 
dyke section is 180 feet long, 7 feet wide, :uncl contains some bcryl and tnntalite-colurnbite. 
Over a total length of 240 feet the dyke should tlverilge close to  1 . 5  per cent beryl across 
7 feet. The miner:rl is in distinct pale greenish yellow crystals averaging more than an 
inch across by several inches long. \\'it,hin the southern high-grade shoot, a basal section 
of two int.ergrown beryl cnyst.als measures 12 by IS inches. As most be~yl  cryst:~ls in 
this dyke and elsewhere have lengths me:~suring three to four times their maximum widths, 
i t  is probable that these two crystals will aggregate nearly half a ton. 

B.M. Group (129) 
Reference: Bureau of Xorthwest Territories and Yukon Affairs, 1947a, Mincrsl Claim 

Sheet 75-L-5. 

The B.R/I. group of sixteen claims is 80 milcs east of Yellowknife, 
or 4 milcs north~vest of Sachowia Point on the north shore of the east arm 
of Great Slave Lake. The claims were stalted by W. C. Drysdale on 
behalf of the Consolidated Mining and Smelting Company of Canada, 
Limited, in August 1940. The property has not bccn examined for the 
Geological Survey of Canada, but is reported1 to contain a small deposit of 
cobalt and nicltel arsenidcs. 

Bobjo Group (104) 
Reference: Henderson, 19398, p. 14. 

According to Henderson, the Bobjo claims lie about 1 mile west of 
the south end of Victory Lake, and adjoin the Irma claims (105) on the 
northwest. They include the northwest and west contact of the northwest 
end of a belt of volcanic strata of the Yellowltnife group; sedimentary 
strata of the same group adjoin the volcanic rocks. Shear zones along the 
contact contain much pyrite and chalcopyrite, and carry quartz veins and 
lenses containing galena, sphalerite, chalcopyrite, and pyrite. 

Bonanza Group (15) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet SG-I<-4. Fenittli, 1947, pp. 25-26. Kidd, 1932a, pp. 67-68; 1933, pp. 26-28; 
1936, pp. 39-40. 

The Bonanza group is on Donidell Peninsula, about G miles south- 
southwest of Port Radium. The claims were staked in 1931 by G. A. 
LaBine, E. C. St. Paul, and others, for Eldorado Gold Mines, Limited. 

Silver occurs a t  two localities 4- mile apart and about 2 miles east- 
southeast of Dowdell Point. El-Bonanza Mining Corporation, Limited, 
was incorporated in January 1934 to develop the eastern (El-Bonanza) 
deposit, and did some surface and underground morlr on i t  in 1934 and 

1 Campbell, N.: District Geologist, the Consolidated Miningsnd Smelting Company of Canada 
Limited; personal communication. 



1935, shipping 6,506 pounds of high-grade silver ore to Trail, British 
Columbia, in 1935. So far as known no work has been done on this deposit 
since 1936. 

The western (Bonanza) deposit was explored underground by Eldorado 
Gold Mines, Limited, in 1938, and a little silver ore was extracted and treated 
in the company's mill a t  Labine Point (13). 

No detailed description of the underground workings is available. 
The surface geology of the deposits, as described by Feniak and Kidd, 
is summarized below. 

The western deposit is in a band of sedimentary rocks that ranges 
up to 300 feet in width and trends about northwest. The strata are 
mostly well-banded, hard, fine-grained, grey and pink, highly altered 
rocks; they strike about northwest and dip nearly vertically. Granite 
is intrusive into the strata on the south side of the band, and granodiorite 
on the north side. The granite is younger than the granodiorite. A 
fractured zone, with an exposed width up to 30 feet, has been traced for 
300 feet and strikes northwest; part and perhaps all of the exposed zone is 
in the altered sediments. Some of the fractures are occupied by veinlets 
of manganiferous carbonate, native qilver, chalcopyrite, either niccolite 
or bornite, and a t  least two, unidentified, soft grey, metallic minerals. 
A stripped part of the zone, measuring (Kidd, 1933, p. 27) 30 by 12 feet, 
contains eight silver-bearing areas, which range in size from 1 inch by 12 
inches to 8 inches by 30 inches; these areas contain silver wires in carbonate 
and the silver content may range from 5 to  50 per cent. Eight areas of 
similar size contain silver and occur in another stripped part of the zone 
that measures 54 by 16 feet. 

At the eastern deposit silver occurs in two zones. The occurrences 
resemble those of the western deposit, but contain a little pitchblende 
(Feniak, 1947, p. 25)) bornite, galena, covellite, sphalerite, tetrahedrite, 
malachite, fluorite, and quartz. The carbonate gangue, a t  least in part, 
is calcite rather than manganiferous carbonate (Kidcl, 1936, p. 40). 

The silver occurrences are younger than the granodiorite and may be 
genetically related to the granite, which, like them, contains a little fluorite 
(Feniak, 1947, p. 25). 

Bore Group (94) 
References: Bureau of Mines, 1944a and 1944c. Bureau of Northwest Territories and 

Yukon Affnirs, 1947a, Mineral Claim Sheet 65-1-11. Fortier, 1947%. Jolliffe, 1944a, 
pp. 20-22. 

The Bore group of three claims is a t  the south end of Sproule Lake, 
34 miles northeast of Yellowltnife and 10 miles north of Thompson-Lund- 
mark mine (103). The claims were staked in September 1943 and were 
owned by Radium Luminous Industries, Limited. They were examined in 
1943 by A. W. Jolliffe (1944a) pp. 20-22) and in 1944 by Y. 0. Fortier 
(1947a). The following description is from the former report. 

With one exception, the dykes described here strike northwesterly and dip between 
30 and 70 degrees to the southwest. They are contained in a belt up to  200 feet wide and 
more than 1,700 feet long, which passes beneath Sproule Lake to the northwest and beneath 
a wide muskeg to the southeast. Individual dykes m t h n  the belt are up to 3% feet mde  
and are almost certainly continuous for much as 500 feet. The dykes cross nodular 
greywacke that strikes northeast and has an overturned dip of 65 to 70 degrees northwest. 
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The mineral content varies considerably within a single dyke, or even within a single 
outcrop. Rareelement minerals indentfied are spodumene, amblygonite, beryl, cm- 
siterite, tantalibcolumbite, lithiophilite, and indicolite (blue-green tourmaline). 

Spodumene occurs in rudely radiating columnar crystals up to a foot long within the 
central parts of certain dyke sections. Much of it, particularly the smaller crystals, is 
altered to a very fine-grained, yellow-green, micaceous aggregate. Amblygonite is com- 
monly concentrated near the hanging-wall and occurs in equidimensional cr stals up to 
8 inches across, but averages less than an inch. Over lengths of 10 to 15 &et the two 
lithium minerals may constitute as much as a quarter of the dyke area. Beryl occurs 
sparingly in a few sections as white to light green crystals up to 2 inches across. Musco- 
wte constitutes less than 5 per cent of most dykes and occurs chiefly along the borders; 
less commonly it is present as medium-grained aggregates up to a foot long within quartz 
along the central parts of the dykes. Lithiophilite was found in three places. Tiny 
blue-green crystals of indicolite occur in muscovite along the dyke margins; black bands 
less than an inch wide in the bordering sedimentary rocks may represent introduced 
tourmaline. 

Cassiterite and tantalite-columbite are the only minerals of possible present economic 
interest. They occur chiefly in cleavelandite in the middle and upper parts of the dykes, 
but were seen enclosed by several other minerals and in the footwall as well. Cassiterite 
occurs as dark brown to jet-black irregular aggregates up to If inches by 1 by Q inch. 
Tantalite-columbite is in blue-black crystals having a distinctive bladed or tabular h a b ~ t  
up to l$ inches by 3 by inch. From these upper limits the crystals of both minerals 
range downwards to almost microscopic size. 

Four samples, each weighing about 55 pounds, were blasted from 
dyke sections showing most cassiterite on the weathered surface; two of 
these contained 0 a06 and 0 ~ 4 1  per cent tin, the others none (Bureau of 
Mines, 1944c, p. 5). 

Four samples totalling 230 pounds were taken from dyke sections 
showing most tantalite-columbite on the weathered surface. Concen- 
tration tests by the Bureau of Mines (1944c, pp. 7, 9) showed that similar 
material would afford 0.95 pound to 2.45 pounds of concentrate per ton of 
ore treated, and that the coarser fractions (-20+35 mesh) of the concentrate 
would contain about 30 per cent cassiterite, the balance being mainly 
tantalite-colurnbite of undetermined composition. The material tested 
appeared to be unacceptable as a tantalum ore. 

Bud Group (12) 
Reference: Icidd, 1936, p. 40. 

The Bud group of twenty-two claims has lapsed since Kidd published 
the following description. 

These claims are 6 miles northeast of Labine point and are on the east side of a lake 
locally known as Sparkplug lake. The showings are on the northeast corner of Bud No. 
5 claim, approximately one-quarter mile southeast of the east bay of Sparkplug lake. A 
series of pits and drill holes have been placed to explore a mineralized zone of fracturing 
reported to be auriferous. 

The country rocks are brown argillite and fine-grained, impure quartizite. Near the 
fracture zone they contain chlorite and some serpentine. The zone is cemented by quartz 
veinlets and they as well as the wall-rock contain pyrite, chalcopyrite, pyrrhotite, and hema- 
tite. Native gold as a single, minute speck in pyrite was seen under high magnification. 
Some white carbonate occurs with the quartz. The zone has been found a t  intervals for 
250 feet and is up to several feet wide; i t  is irregularly, but on the whole sparsely, mineral- 
ized. Erratic, a t  places high, values in gold are reported. The occurrence is of interest 
on this account and becbuse of the presence of the mineral pyrrhotite, which is not known 
to the writer to occur elsewhere in this district. The deposit may be associated with the 
granodiorite and unrelated to the silver deposits, but a t  present this is only speculation. 



Camlaren Mines, Limited (64) 
References: Bureau of Mines, 1939a. Bureau of Northwest Territories and Yukon Affairs, 

19478, Mineral Claim Sheet 85-1-14. Henderson, 1939a; 1941~; 1943. Henderson 
and Fraser, 1948. Henderson and Jolliffe, 1939. 

INTRODUCTION AND HISTORY 

Camlaren Mines, Limited, was organized in July 1937 to develop 
part of the claims on Gordon Lake held jointly by Mining Corporation of 
Canada and A.X. Syndicate. The property includes islands near the 
east side of Gordon Lake about 7 miles from the south end of the lake. The 
claims are about 50 miles northeast of Yellowknife, and connected with 
that settlement by a 65-mile winter road. Some ore was indicated by 
diamond drilling prior to July 1937. Exploration was carried on continu- 
ously, under the direction of A. K. Muir, from the summer of 1937 to 
December 1938, but the property has been idle since. 

DEVELOPMENT 

The company spent $411,874 on the property from July 1937 to 
December 1939. Diamond drilling done by Camlaren Mines, Limited, 
totals 14,994 feet. 

Diesel power was installed and most underground work done on 
the discovery or 'Hump' vein. This vein outcrops on the south end of 
a small island 7 miles from the south end of the lake and $ mile from the 
east shore. A two-compartment vertical shaft near this vein is 380 feet 
deep. Drifts and crosscuts on the 200- and 350-foot levels total 2,241 feet. 

No. 2 shaft was sunk to explore the '31' vein, which outcrops on the 
northeast shore of Zenith Island, 1 mile southwest of the 'Hump' vein. 
The shaft is 220 feet deep, and crosscuts and drifts served by it total 309 
feet. 

'H' vein is on a small island about 3,000 feet west of the 'Hump' vein, 
and was explored by diamond drill-holes. 

ORE RESERVES 

According to the company, underground work on the 'Hump' vein 
indicated 13,177 tons of ore. Some samples from the vein contained much 
more gold than others, and if these abnormal samples are included the 
calculated gold content of the ore is 0.86 ounce a ton (uncut grade); if the 
abnormal samples be reduced to correspond more nearly with adjacent 
samples, the calculated gold content of the ore is 0.62 ounce a ton (cut 
grade). 

DESCRIPTION OF DEPOSITS 

The veins and ore deposits have been described by Henderson (1939a' 
pp. 10-11) and quotations to follow are from his report. 

The rocks in the vicinity of the 'Hump' vein are thinly bedded slates and greywackee 
striking north 30 to 35 degrees east and dipping easterly at angles of 75 to 80 degreea. 
The sedimenta lie in a tightly compressed, overturned, anticlinal fold inclined to the east 
and plunging northeasterly at an angle of about 50 to 55 degrees. The outcrop of the 
vein, from which ita name is derived, forms an islet about 10 feet in diameter lying a few 
feet east of the southern tip of the north-south trending island in Gordon Lake'. . . . . . . . 

1 No. 1 shaft is on this island. 
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The islet consists of vein quartz belonging to an outcrop that extends beneath the waters 
of the lake and measures about 18 feet by 20 feet. This mass is the shape of a saddle and, 
as indicated by banding in the quartz and other features, i t  lies imediately over the axis 
in the anticlinal fold. It continues as a saddle reef along the axis of the fold, but as  the 
fold plunges northeasterly a t  an angle of 50 to 55 degrees the saddle reef disappears under- 
ground in that direction. 

Less than 1 foot east of the islet constituting the 'hump', the Hump vein is visible on 
the lake botton. This vein is 3 to  4 feet wide, strikes parallel to  the enclosing sediments, 
and like them dips a t  high angles (SO to 85 degrees) t o  the east. The saddle reef is con- 
nected with and is a branch from the northeasterly striking, steeply inclined vein. 

A shaft has been sunk to a depth of 300 feet and levels established a t  200 ancl 350 
feet. The underground workings show that  the saddle-like branch of the vein continues 
to  the 350-foot level without any signs of ending, and that  to  this depth i t  maintains 
about the same dimensions as a t  the surface, i.e., i t  is a sheet 25 to  30 feet wide and 12 t o  
13 feet thick. 

By September 1938 more than 450 feet of drifts had been completed along the steeply 
inclined, main part of the vein on the 200-foot level, and more than 500 feet on the 350- 
foot level. The width of the vein as exposed in the drifts varies from less than 1 foot t o  
3 feet; the dip is vertical to  very steep northwest. Ore shoots within the vein apparently 
plunge, like the quartz saddle and the anticline fold, a t  about 50 to 55 degrees northeast. 

The saddle or 'hump' branch of the vein is composed of rather coaxsely crystalline 
white quartz, whereas the quartz of the vein proper has a somewhat bluish grey colour. 
Slip surfaces within and along the walls of the vein and of the saddle-like branch are coated 
with black graphite. Brown weathering carbonate is plentiful as veinlets cutting the 
quartz. Pyrite and chalcopyrite are the most abundant sulphides although galena and 
sphalerite are common. The sulphides are rather coarsely crystalline; cubes of pyrite 
and galena occur up to one-quarter inch in size. The sulphides are sparsely distributed 
throughout the quartz and probably constitute less than 1 per cent of the whole. Visible 
gold is present as a fine powder in the quartz, usually in close associatio~i with the sulphides. 
Sphalerite and, t o  a lesser degree, galena are almost invariably associated with quartz 
that is high in gold, but the presence of sphalerite and galena does not necessarily imply 
the presence of gold. 

The company reports the follo\ving ore opened by drifts on the 'Hump' 
vein prior to July 5, 1938. On the 200-foot level, 322 feet of drift exposes 
three ore shoots with a total drift-length of 152 feet and an average width 
ranging from 1.25 to 3.09 feet. On the 350-foot level, 352 feet of drift 
exposes four ore shoots with a total drift-length of 270 feet and s n  average 
width ranging from 1 - 11 to 7 -02 feet. The calculated gold content of the 
seven drift-lengths of ore ranges from 0.30 ounce to  1 - 13 ounces a ton if 
all assay results are included; or, if occasional high assays are reduced, 
fromO-30 to 0.82 ounce a ton. 

The sediments in which [the '31' vein] occurs are greywackes and slates, with a general 
strike of north 35 degrees east and vertical or very steep dip. The steeply dipping beds 
on either side of the vein zone face in opposite directions. The vein quartz has come in 
along the crest of the fold where the beds clre ruptured and sheared as a series of irregular, 
discontinuous, quartz lenses nearly parallel to the asinl plane of the fold. The vein matter 
is similar to  that of the 'Hump' vein, but sulphides are not so plentiful and are much more 
erratic in distribution. At the surface, one of the larger quartz lenses contained ,z pocket 
from which spectacular specimens of visible gold were obtilined. Several shnllow diamond 
drill holes intersected bodies of quartz of variable widths. Some of the drill intersections 
returned high, but erratic, assays in gold. . . .. 

No ore was found in this vein. 

The rH'] vein is in a massive bed of geywacke 20 feet thick, striking north 30 degrees 
to  35 degrees east, dipping vertically, and havin the top of the bed facing east. The vein 
follows the bed about one foot from the top and%as a similar strike and dip. It is exposed 
over a length of 110 feet, and extends into the lake a t  both ends. The width of the vein 
ranges from 5 to 30 inches, with an average width of 15 inches. The company reports 
that surface sampling of the vein indicates a gold content of 2.09 ounces a ton, or if oc- 
casional high assays are excluded, 1.22 ounces a ton. The quartz and sulphide of the 



'H' vein are similar to those of the 'Hump' vein. In many places the vein has a banded 
appearance, due to numerous elongated inclusions of graphitic material, which are prob- 
ably, in part, incompletely replaced country rock. Pyrite is the most abundant sulphide, 
but sphalerite and galena are also present. Much carbonate occurs as veinlets cutting the 
quartz. Visible gold is present as a fine powder in the quartz. 

No orebodies were found in this vein. 

Camsell River Silver Mines, Limited (20) 
Rejerences: Bureau of Mines, 194Sc. Bureau of hiorthwest Territories and Yukon Affairs, 

1947a, Mineral Claim Sheet 86-P-12. Kicld, 1933, p. 29; 1936, pp. 30-32. Lord, 
1941a, pp. 56-58. Mines Branch, 1935b. Parsons, 1948a, pp. 9-10. 

INTRODUCTION 

The property of Camsell River Silver Mines, Limited, on Camsell 
River 9 miles from the mouth, comprises the Otter, A.V.G., A.G.X., 0x0, 
Mabel, F. and H., and See claims, about thirty-seven in all. The property 
is 35 miles south of Eldorado mine (13) and 4% miles west-southwest 
of White Eagle Falls. Work done during 1947 was under the supervision 
of A. V. Giauque, and N.W. Byme of Yellowknife was consulting engineer. 
The property has not been esamined by the writer, and the following 
description is mainly a summary of previous publications. 

HISTORY 

Native silver was found on the Otter group of claims in 1932 by W. J. 
Workman and E. B. McLellan. Underground and surface work was done 
on the deposit by White Eagle Silver Mines, Limited, during the next year 
or so. Interest in the district subsequently waned and other, nearby 
claims eventually lapsed. Adjacent ground, probably in part previously 
staked as the HOW and Elite groups, was staked by A. V. Giauque and 
associates in 1945 and 1946; and these, with the Otter group acquired 
from White Eagle Silver Mines, Limited, are now owned by Camsell River 
Silver Mines, Limited, which was incorporated in 1946. Trenching, 
geological mapping, and diamond drilling were done by the latter company 
during the spring and summer of 1947, but the property was inactive 
in August and September. 

DEVELOPMENT - 
The camp is on the east shore of Rainy Lake on the Otter Nos. 3 and 

4 claims. 
No. 1 zone, on Otter No. 2 claim, strikes northwesterly and 

dips about northeast. An adit, with its portal on the north bank of 
Camsell River, crosscuts 40 feet to intersect the zone, which i t  then follows 
northwest for 300 feet. About 175 feet from the portal a crosscut extends 
northeast from the drift for 110 feet. A winze, about 100 feet deep, was 
sunk from this crosscut and another crosscut extends southwest from the 
bottom of the ~vinze and intersects the zone. Some drifting was done on 
this level. 

A shaft on A.V.G. No. 1 claim, on the north side of Camsell River 
about 3 mile northeast of the adit, is reported to be 60 feet deep. 

Twenty-six X-ray diamond drill-holes, totalling about 1,750 feet, are 
said to have been completed during 1947; some of these explored No. 1 
zone. 



DESCRIPTION OF DEPOSITS 

No. 1 zone is described in the following summary of Kidd's accounts. 
Rocks near the deposit are mostly andesitic tuffs and agglomerates; 

associated with them is a fine-grained altered diabase that may be intrusive, 
but is of nearly the same age. Granitic intrusive rocks outcrop about 
1 mile east. The silver occurs in a fracture zone that cuts the diabase and 
strikes north 40 to 45 degrees west and dips 70 to 75 degrees northeast. The 
fracture zone ranges from 1 inch to 3 or 4 feet in width and has been traced 
250 feet on the surface. Parts of the zone consist of two or more closely 
spaced, parallel fractures along which a little movement may have taken 
place. The rock near these fractures is shattered. Veins now occupy the 
main parallel fractures and swarms of veinlets occupy the adjacent shat- 
tered rock. In the western part of the drift on the adit level, there are 
in places three such veins up to 15 inches wide, which with the intervening 
breccia occupy the full width of the drift. Evidence of banding and 
crustification is common in the veins, and the vein filling is mostly quartz 
and coarse, pink, manganese-bearing dolomite; these minerals are associated 
with a little pyrite, arsenopyrite, chalcopyrite, sphalerite, galena, native 
bismuth, bismuthinite, safflorite-rammelsbergite, hematite, argentite, and 
native silver. Most of the native silver accompanies fine-gained, banded 
quartz; some occurs as fine wires evenly distributed in quartz; and much 
occurs in fragments of chloritic wall-rock included in this quartz. Some 
native silver is associated with niccolite. Silver occurs in one shoot in the 
fracture zone. It is abundant in one trench and also on the adit level 
60 feet below the trench, where the shoot is much longer and wider than a t  
the surface. The shoot was not found in the drift from the bottom of the 
winze, and its dimensions and silver content are not known. The silver in 
the adit-level occurred about 240 feet from the portal, where the fracture 
zone is bent and where numerous fragments of rock are embedded in quartz. 
The zone is wider a t  this place than a t  the surface. 

Fifty-four pounds of oxidized ore from No. 1 zone, shipped in 1947 
for milling and metallurgical tests, assayed (Bureau of Mines, 1948c, p. 3): 
silver, 2,442-66 ounces a ton; and lead, 7.30 per cent. The zone is reported 
(Parsons, 1948a, p. 10) to contain pitchblende. 

A deposit previously described by Kidd as occurring on the How group 
is probably a t  the shaft on A.V.G. No. 1 claim. A summary of previous 
descriptions follows. 

The deposit occurs in a fine-grained, grey, volcanic rock that contains 
feldspar phenocrysts in places, and a little disseminated pryite. Silver 
has been found in one of several fracture zones. This zone is stripped for 
110 feet, is 6 inches to 6 feet wide, strikes north 75 degrees east, and dips 
80 to 85 degrees north. It was explored by a shaft 60 feet deep, and is 
intersected by a network of veinlets that range up to 8 inches in width. 
The vein filling is mostly manganiferous dolomite, and this is accompanied 
by a little quartz, pyrite, chalcopyrite, sphalerite, galena, native bismuth, 
silver-bearing bismuthinite, and native silver. The last occurs in tiny leaves 
in cracks in chloritized rocks near the veins. In  one place in the zone, 
flakes of silver averaging inch across were sparsely scattered over an 
area 3 feet wide and 10 feet long, and in that place the fractures did not 
contain carbonate. 



A deposit described by Kidd as occurring on the Elite group is probably 
on F. and H. No. 1 claim, about 1 mile south-southeast of the adit. The 
description is summarized below. 

The rock a t  the silver deposits is pink to grey, feldspar-quartz por- 
phyry that may be a quartz latite. Granite outcrops about 1 mile east 
and is probably younger than the porphyry. A 6-foot diabase dyke cuts 
the porphyry and is younger than the granite. Five fractures cut the 
porphyry and trend east to east-southeast; they occur within a belt about 
300 feet wide. The longest fracture is exposed for 550 feet; the others can 
be traced for lengths of from 20 to 200 feet. The diabase dyke is younger 
than the fractures and crosses all of them; i t  cuts and displaces the longest 
fracture, but is not itself fractured. The fractures are filled by veins, 4 
inch to 12 inches wide, which do not penetrate the dyke. The veins 
consist of quartz, buff-coloured carbonate, chalcopyrite, safflorite-rammels- 
bergite, gersdoriffite (?), galena, native silver, argentite, covellite, and an 
unidentified bismuth-lead-copper mineral. Chlorite has formed in the 
wall-rock. Native silver is present in three of the veins and may occur in 
a fourth. It occurs as masses of abundant wires in a quartz gangue; these 
silver-bearing masses have lengths up to 12 feet and widths from a fraction 
of an inch to a rare maximum of several inches. All the silver is near the 
diabase dyke. Although the dyke was intoduced after the fractures had 
formed i t  was not necessarily introduced after the vein filling, though the 
absence of vein minerals in i t  suggests that i t  was. 

Canadian Gold and Metals Mining Company, Limited (41) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 86-B-3. Tremblay, 1948, p. 6. 

According to Tremblay, 
Canadian Gold and Metals Mines, Limited, owns the P.B. group of twelve claims 

that adjoins to  the east the property of Russ-Rae Yellowknife Mines, Limited [42]. 
During the summer of 1946 trenching and drilling were done on the P.B. Nos. 3, 4, and 6 
claims. This ex Ioratory work was designed to explore quartz stringers reported to  
carry visible golf. Diamond drilling corn rised eight holes varying in length from 64 
to 85 feet and totalling 564 feet. The r e s u k  of the drilling are not known. The quartz 
veins are slightly mineralized, and occur in basic volcanic rocks. 

The P.B. claims are on the west side of Damoti Lake about 4 miles 
north-northeast of the camp of Snowden Yellowknife Mines, Limited 
(43), and about 123 miles north-northwest of Yellowlmife. The volcanic 
rocks referred to belong to the Yellowknife group. 

Chalco Group (31) 
Rejerences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 86-B-6. Stnnton, 1947, p. 23. 

The Chalco group of about five claims is on the northeast bay of 
Chalco Lake, about 130 miles north-northwest of Yellowknife. Chalco 
No. 1 claim is underlain by strata of the Ycllowknife group. Stanton 
provided the following description after an examination in 1946. 

. . . .Several test pits have been dug on a showing situated on the Chalco No. 1 claim 
about 600 feet north of Chalco Lake. The showing consists of several quartz lenses and 



stringers in rather massive, buff, quartzitic greywackes that strike from north 15 t o  25 
degrees east. The quartz zone parallels this strike and was traced for 150 feet, but may 
extend farther. In one place, narrow quartz st,ringers and gash veinlets occur sparsely 
and irregularly across a width of 30 feet, but in general the zone, where seen, consists of 
discontinuous quartz lenses from 6 inches to 4 feet wide. The quartz is grey to mottled, 
and glassy to sugary. Sphnlerite, galena, chalcopyrite, pyrrhotite, and pyrite are dis- 
tributed errat,ically, and it  i s  reported that no gold was obtained by panning. 

C.O.D. Group1 (122) 

The C.O.D. group of twenty-one claims lay about 1% miles south of 
Frangois Lake and about 65 miles east of Yellowknife. The claims were 
staked in June and August 1941, following discoveries of scheelite-bearing 
quartz veins by H. Drever and A. D. Tidsbury for the Consolidated Mining 
and Smelting Company of Canada, Limited. The claims subsequently 
lapsed. 

The underlying rocks are argillite and greywacke of the Yellowknife 
group. About 4 miles to  the northeast the metamorphosed equivalents of 
these strata are intruded by a granitic batholith. 

At least thirty scheelite-bearing quartz veins were examined by the 
stakers. Most of these veins occur in bands of thin-bedded argillite and, 
although relatively persistent and uniform in width, are characteristically 
narrow and of low grade. The better grade veins, on the other hand, are 
irregular in outline and relatively short. The distribution of scheelite- 
bearing shoots within the veins is erratic. The scheelite is white or, rarely, 
pale buff, and in addition to quartz, is accompanied by grossularite(?), 
garnet, feldspar, actinolite, a carbonate, and epidote. The garnet comprises 
30 to 60 per cent of the gangue material in many of the better grade 
scheelite-bearing bodies and might be a source of trouble were mining and 
milling attempted. Veins 72 and S2 are perhaps the most promising. 

Vein 7 is on C.O.D. No. 12 claim. It lies approximately parallel with 
the bedding of the crumpled slaty rocks in which it occurs, strikes about 
north 65 degrees east, and dips about 60 degrees southeast. Three dis- 
connected, irregular bodies of quartz contain scheelite and occur within 
a length of 36 feet. The western body, 16 feet long, is barren a t  each end 
but 10 feet of i t  averages about 2 feet wide and contains more than 1 per 
cent WOt. The eastcrn body is 7 feet long, averages 7 inches wide, and 
contains 0 .7  per cent WOa. The central body is 7 feet long, averages 15 
inches wide, and contains 0.8 per cent WOs. Other, barren quartz outcrops 
east and west of the scheelite-bearing bodies. 

Vein 8 is on C.O.D. No. 19 claim. It lies parallel with the bedding 
of the enclosing sedimentary rocks, strikes north 55 degrees west, and dips 
steeply southwest. It is exposed for 115 feet with an average width of 
about 10 feet. Both ends of the vein are covered by drift, but rock exposed 
50 to 100 feet northwest and southeast of the vein contains only barren 
quartz stringers. Scheelite occurs near the northwest end of the exposed 
part of the vein in a shoot 25 feet long and 5 feet wide containing 0 - 2  per 
cent WOa. 

1 Described from data supplied by R. E. Folinabee and the Consolidated Mining and Smelting 
Company of Canada, Llmlted. 

2 Numbers assigned by the Consolidated Mining and Smelting Company of Canada, Limited. 



Colomac Yellowknife Mines, Limited, and 
Indian Lake Gold Mines, Limited (28) 

Rejerences: Bureau of Mines, 1947a. Bureau of Northwest Territories and Yukon Affairs, 
1947a, Mineral Claim Sheet 86-B-6. Lilge, 1947. Stanton, 1947, pp. 12-14. Stanton, 
Tremblay, and Yardley, 1948. 

Colomac Yellowknife Mines, Limited, owns twenty-four claims; 
and twenty claims owned by Indian Lake Gold Mines, Limited, adjoin these 
on the south. These groups lie astride the north end of Baton (Long) Lake, 
and about 30 miles north-northeast of the north end of Indin Lake or 
135 miles north-northwest of Yellowknife. These properties, and adjacent 
claims owned by Dyke Lake Gold Mines, Limited, Hearne Yellowknife 
Mines, Limited, Indyke Gold Mines, Limited, and Nareco Gold Mines, 
Limited, were explored under the direction of Central Mining Services, 
Limited, of Toronto. E. F. Creelman was consulting geologist and N. S. 
Edgar resident manager. The writer visited the Colomac and Indin Lake 
properties on August 12, 1947, after all work had stopped, and, accordingly, 
the following remarks are derived mainly from published accounts and 
data kindly supplied by Central Mining Services, Limited. 

Gold was found in 1945 in a lode comprising quartz veinlets in a 
quartz-albite dyke. The dyke forms part of a ridge on the west side of 
Baton Lake, and trends about north-northeast parallel with the Lake. 
It extends throughout the length of the Colomac and Indian Lake properties; 
and has been traced north of the Colomac property onto Nareco ground, 
and south of the Indian Lake property onto Indyke ground. In the autumn 
of 1945 the dyke was partly explored by diamond drilling on Colomac and 
Indian Lake properties. As a result, an intensive program of exploration, 
involving geological mapping, surface prospecting and sampling, diamond 
drilling, and underground work, was undertaken during 1946 from a tent 
camp established on the west shore of Baton Lalte. Although the geo- 
logical examination and other surface work was extended to cover the 
claims owned by the four adjacent companies, most diamond drilling and 
all underground work was confined to the Colomac and Indian Lake 
properties. Diamond drilling continued until about 47,000 feet had been 
completed, of which about 40,000 feet were on the main lode. To allow a 
thorough sampling of the lode a crosscut-adit was driven 570 feet westerly 
into the hillside about 250 feet north of the Colomac-Indian Lake boundary, 
and a t  an elevation that provided backs of as much ss  130 feet a t  the lode. 
The dyke was encountered about 280 feet from the portal. Drifts, with 
crosscuts a t  intervals of about 150 feet, explored the dyke about 520 
feet north and 610 feet south from the crosscut-adit. Underground 
workings total about 2,500 feet. 

As many as twelve samples for assay were obtained for each round 
advanced in the lode: chip samples were cut from the face and each wdl; 
a sample was collected from the cars of muck; and all muck from the round 
was crushed, reduced in volume, and so split as to provide eight other 
samples. The average grade of the lode, as calculated from these bulk 
samples, was reported to be 25.8 per cent greater than the grade determined 
from diamond drill samples. 

Other samples, for metallurgical tests, were shipped to the University 
of Alberta and the Bureau of Mines, Ottawa. The latter sample (Bureau of 
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Mines, 1947a), weighing 1,593 pounds, assayed: gold, 0.0825 ounce a ton; 
silver,O.07 ounce a ton;iron, 5 -  13 per cent; andsulphur, 0.74 per cent. Cyani- 
dation tests indicated a gold recovery of nearly 94 per cent, whereas nearly 
85 per cent of the gold was recovered by a straight amalgamation process. 

All work a t  the properties ceased in November 1946. Shortly there- 
after the Colomac and Indian Lake companies reported that the lode 
contained about 21,000 tons of material a vertical foot and graded $2.98 
a ton in gold (gold valued a t  $35 an ounce). 

When visited by the writer on August 12, 1947, the camp was aban- 
doned, and essentially all equipment and supplies had been removed. Ice 
rendered most of the south drift inaccessible. Ice crystals near the 
face of the north drift indicated that these workings were in the zone 
of permafrost. 

A description of the geology of the deposit has been published by 
Stanton, and is quoted below: 

The most intensively explored lode is an intrusive quartz-albite dyke, which for the 
most part is sill-like, paralleling the regional trend of the intruded andesitic volcanic 
rocks. For part of its length the dyke lies a t  the contact of andesite and diorite. It 
has been traced by company geologists for more than 20,000 feet, in which distance i t  
varies in width from about 35 to 240 feet, and has an average mapped width of 110 feet. 
The northern half of the dyke has an average strike of north 10 degrees east, the southern 
half of north 23 degrees east. Drilling has indicated a steep easterly dip of about 80 de- 
gr-S 

The dyke is a medium-grained grey t o  dark grey rock that  weathers pale grey, white, 
or pale pink. The rock infrequently contains bluish white quartz phenocrysts about 
+inch in diameter. Under the miscrosco e i t  is seen to consist essentially of albite and 
quartz, these two minerals constituting from 75 to 85 per cent of the rock, the relative 
ratios of the two varying with the degree of silicification the rock has undergone. In 
the least silicified specimen studied, albite constitutes 65 per cent and quartz 15 per cent 
of the section, whereas a silicified specimen collected underground contained 40 per cent 
albite and 35 per cent quartz. The more silicified phases of the rock show s coarse, micro- 
graphic quartz replacement of the albite. The reminder of the rock is composed of 
chlorite and chloritized amphibole, biotite, carbonate, iron sulphide (commonly pyrrhotite), 
with minor amounts of sericite, epidote, titanite, apatite, and zircon. The ferromagnesian 
content is relatively low, despite the dark colour of the rock, and was found t o  range from 
3 to 11 per cent in the specimens studied. For the purpose of this report the dyke mnterial 
is termed a quartz-albite rock. 

As exposed by underground workings, the dyke itself is the host for numerous glassy 
white quartz veins ranging from thin seams to veins 2 to  3 feet in width. The quartz 
veins follow a fracture pattern within the dyke, probably the most prominent set having 
shallow easterly and westerly dips. Both flat and steeply dipping faults of small dis- 
placement offset the quartz veins locally. Contacts between vein quartz and the quartz- 
albite dyke are in places quite sharp, but in others show an almost imperceptible gradation 
from massive quartz, through very highly silicified quartz-albite rock, to typical dyke 
material. 

Gold values are associated with the glassy white quartz. Gold occurs as coarse free 
gold in the quart.z, and is also reported to be associated with pyrite. In  general, the 
quartz veins terminate abruptly a t  the contact of the quartz-albite dyke with the andesite 
wall-rock. A fewsmall quartz-carbonate veins occur locally within the andesite, but 
these do not appear to  contnin gold. 

Metallic minerals include pyrite, pyrrhotite, arsenopyrite, sphalerite, and visible 
gold. A little black tourmaline is associated with the quartz. Pyrite is the dominant 
metallic mineral in the veins, and also occurs as thin films along some chloritic slicken- 
sided surfaces within the dyke. Pyrrhotite is finely disseminated throughout much of 
the quartz-dbite host rock, but does not appear to carry gold. Neither arsenopyrite nor 
sphalerite is common. Arsenopyrite is present locally as crystals up to  2 inch in length, 
and is commonly associated with the tourmaline. The sphalerite is a medium-brown 
variety. 







Con and Rycon Mines (73) 
(See Figures 6 and 7) 

Rejerences: Bureau of Mines, 1940d. Bureau of Northwest Territories and Yukon Mairs, 
19478, Mineral Claim Sheet 85-5-8. Campbell, 1948. Henderson and Brown, 1948. 
Henderson and Jolliffe, 1939. Jolliffe, 1938, pp. 19-28; 1942a. Lord, 1941a, pp. 
105-112. Ridland, 1941. White, Ross, and Campbell, 1949. 

INTRODUCTION 

The Con and Rycon gold mines are on the west side of Yellowknife 
Bay about 2 miles south of Yellowknife. The Rycon mine is on the P. and 
G. group of four claims owned by Rycon Mines, Limited. The Con mine, 
about 2,000 feet west of the Rycon mine, is on the Con group of fourteen 
claims owned by the Consolidated Mining and Smelting Company of 
Canada, Limited. Other, adjacent claims are included in the Con-Rycon 
property. The Consolidated Company controls Rycon Mines, Limited, 
and operates the Con and Rycon mines from a common mining and milling 
plant and camp. Gravelled roads, and telephone, connect the mines with 
Yellowknife. The writer visited the mines in October 1947, and made free 
use of the many data supplied by C. E. White, operating superintendent; 
F. Burnet, mine superintendent; R. H. Ross, mill superintendent; and 
N. Campbell, district geologist for the Consolidated Mining and Smelting 
Company of Canada, Limited. Except where otherwise stated the following 
remarks were applicable in October 1947. 

HISTORY 

The Con claims were staked for the Consolidated Mining and 
Smelting Company of Canada, Limited, in September and October 1935. 
When, late in 1936, plans were made for the erection of a 100-ton mill, 
the property had been explored by trenches and pits, by diamond drill- 
holes totalling about 4,500 feet, and by a 50-foot inclined prospect shaft 
on C10 shear zone. A three-compartment vertical (Con) shaft was 
started near the prospect shaft in the summer of 1937, and mill construction 
began in September. On September 5, 1938, the first gold brick was 
poured, and the mine became the first gold producer in Northwest 
Territories. 

The P. and G. claims, adjoining the Con group, were staked by G. 
Latham and T. Payne in August 1936, and initial development work was 
done by Ryan Gold Mines, Limited. In  August 1937, the Consolidated 
Alining and Smelting Company of Canada, Limited, obtained a controlling 
interest in the property and later formed Rycon Mines, Limited, to explore 
and develop the property. A three-compartment vertical (Rycon) shaft 
was started near R51 shear zone in December 1938; and in 1939 the 
first ore from the mine was received a t  the Con mill. 

A hydro-electric plant, built by the Consolidated Mining and Smelting 
Company of Canada, Limited, on Prosperous Lake, 16 miles north of the 
mines, commenced delivery of power early in 1941. By March 1942 the ca- 
pacity of the Con mill hadbeenincreased toabout350tons a day, and a roaster 
added for the treatment of sulphide ore. Although wartime restrictions on 
gold mining prevented full use of the enlarged plant, the roaster was 
operated from April to November 1942. Milling stopped on September 11, 



1943, because of labour shortage and other conditions attending World 
War 11, but started again on August 20, 1946. In  the meantime, develop- 
ment work was continued by a small crew and the Con shaft deepened to 
about 1,500 feet; and a geological investigation, carried out by N. Campbell 
in 1944, resulted in the discovery, on Negus and Con-Rycon properties, of the 
Campbell system, the faulted extension of the Giant system of ore-bearing 
shear zones. By the end of 1947 the Con shaft had been deepened about 
900 feet and a crosscut started easterIy on the 2,300-foot level towards the 
Campbell system of shear zones, which was intersected in October 1948. 

PRODUCTION AND ORE RESERVES 

Data supplied by the Dominion Bureau of Statistics, and tabulated 
below, show that Con and Rycon mines, from September 5, 1938, to Dec- 
ember 31, 1948, treated 501,376 tons of ore and recovered 286,871 ounces 
of gold and 71,678 ounces of silver; concentrates stored for future treat- 
ment contained additional goId and silver. 

1 Eatimated. 

Year 

........... 1938.. 
1939.. ........... 
1940.. ........... 
1941.. ........... 
1942.. ........... 
1943 ............. 
1944 
1945 
1946.. ........... 
1947.. ........... 
1948.. ........... 

Totals. ...... 

Approximately 70 per cent of the gold recovered during 1947 and 
1948 came from the Con mine. 

Ore reserves a t  the Con mine on December 31, 1948, were: probable 
ore, 291,970 tons containing 0.57 ounce gold a ton; indicated ore, 86,600 tons 
containing 0.43 ounce gold a ton. 

Ore reserves a t  Rycon mine on December 31, 1948, were 56,215 tons 
averaging 0.50 ounce gold a ton. 

Ore 
treated 

Tons 

13,832 
43,463 
58,006 
59,820 
72,204 
38,321 

19,918 
94,515 

100,697 

501,376 

CAMP AND PLANT 

The camp and plant are the oldest and most elaborate in the district. 
The camp buildings are a t  the shore of Yellowknife Bay, mainly on Rose 
and Star claims. Office and mining and milling plants are near the Con 
shaft about 3,500 feet west of the camp and mainly on Con No. 5 and Con 

Metals recovered 
trates 

recovered 

Tons 

660 
4,253 
2,036 

6,949 

Gold 

Ounces 

6,794 
35,144 
33,795 
40,912 
42,065 
22,976 ......................................................................... ......................................................................... 

7,648 
42,284 
55,253 

286,871 

Estimated 
gold in 

Ounces 

........................ 

........................ ........................ ........................ ........................ ........................ 

1,248 
5,905 
2,303 

9,456 

Silver 

Ounces 

1,256 
8,353 
7,645 
9,837 

11,827 
5,133 

2,051 
11,120 
14,466' 

71,678 



No. 7 claims. Buildings are of frame construction, and sheathed with 
asbestoside; they are supplied with steam heat from two, 125-horsepower 
oil-fired boilers a t  the camp, an 80-horsepower oil-fired boiler a t  the Con 
mine, and an electric boiler in which all surplus electric power is used. 

Machinery includes two Canadian Ingersoll-Rand XVH compressors, 
each rated a t  1,750 cubic feet of air a minute and driven by a 300-horsepower 
English Electric motor; two Canadian Ingersoll-Rand XVH compressors, 
each rated a t  650 cubic feet of air a minute and connected to a 125-horse- 
power General Electric motor; a 312 KVA Westinghouse generator driven 
by a Ruston diesel engine (standby unit); and a Canadian Ingersoll-Rand, 
type PEI, 96-inch by 70-inch, two-drum electric hoist with a Model D, 
Lilly control. 

Electric power, a t  33,000 volts, is received from the Prosperous Lake 
hydro-electric plant over a steel-tower transmission line 22 miles long. 
Transformers a t  the property convert this to 2,200 and 550 volts. 

DEVELOPMENT 

By August 31, 1948, drifts, crosscuts, and other lateral workings a t  
Con and Rycon mines totalled 54,966 feet; and lateral work done during 
the first 8 months of 1948 amounted to about 5,726 feet. Although many 
veins and shear zones have been explored by trenches and diamond drill- 
holes from the surface, most underground development work has been 
done on and near the C4, C31, C34, and C36 members of the Con system 
of shear zones, and C10, C32, R51, and R54 shear zones. Zones C10 
and C32 are near the Con shaft, and the C4 member of the Con system 
outcrops about 800 feet northeast of this shaft. R51 and R54 zones are 
near the Rycon shaft, which is 2,200 feet east of the Con shaft. 

The main, three-compartment, vertical (Con) shaft, on Con No. 5 
claim, is 2,460 feet deep and affords access to lateral workings on the 125-, 
250-, 375-, 500-, 650-, 800-, 950-, 1,100-, 1,250-, 1,400-, and 2,300-foot levels. 
Drifts have been opened on all except the 2,300-foot level; and most of 
these trend a little east of north. Crosscuts on the 500- and 950-foot levels 
extend easterly about 1,950 feet from the Con shaft to connect with the 
Rycon workings; and a branch of the latter crosscut skirts the west and 
south borders of the Negus (80) property to serve short drifts about 2,600 
feet southeast of the Con shaft. A crosscut on the 2,300-foot level extends 
several thousand feet easterly from the Con shaft to the Campbell system 
of shear zones. 

The Rycon mine is explored by drifts on the 125-, 250-, 375-, 500-, 
650-, 800-, and 950-foot levels; these trend about north-northwest. The 
Rycon shaft, on P. and G. KO. 4 claim, is used only for ventilation and 
connects the 125- and 250-foot levels with the surface. An inclined raise 
connects the deeper levels with the 250-foot level. 

GEOLOGY 

The Con-Rycon property occupies part of the Yellowknife greenstone 
belt that extends southerly through the Negus (80) property and northerly 
through the Giant (76), Akaitcho (71), Crestaurum (74), and other proper- 
ties. The rocks within the developed area (mainly the Con Nos. 5,7, and 
9, and the P. and G. Nos. 3 and 4 claims) are mostly lava flows of the 



Yellowknife group. These are dark green, basaltic to andesitic, massive, 
pillowed, or variolitic flows interlayered here and there with a little tuff 
or coarse fragmental volcanic material; the flows strike about north 60 
degrees east, and dip steeply southeast or are nearly vertical. 

The volcanic flows are cut by numerous meta-gabbro and meta- 
diorite dykes. These are fine- to medium-grained, dark to light green 
weathering, rarely porphyritic rocks with sharp, chilled borders. The 
dykes range in width up to about 150 feet, strike about north 35 degrees west 
to north 10 degrees east, and dip westerly. 

A medium-grained, grey, equigranular, granitic rock, with disseminated 
pyrite and rare grains of molybdenite(?), was encountered on the 950- 
foot level in the southeast part of Con No. 9 claim. It intrudes the adjacent 
volcanic flows and probably the meta-gabbro and meta-diorite dykes, 
and may be a stock-like body, the domed roof of which does not reach the 
surface. 

Fresh, rusty brown weathering diabase dykes composed of about 
equal parts of plagioclase and pyroxene are the youngest rocks recognized. 
One of these, commonly known as the Con dyke, is about 150 feet in width, 
nearly vertical, and has been traced 8,000 feet northwesterly across the 
property, and beyond. 

Two types of faults are common. Early, pre-diabase, shear-zone faults 
range up to several hundred feet in width and are marked by chlorite schist; 
many strike between north-northwest and north-northeast, dip westerly, 
and thus transect the lava flows. Some of them border meta-gabbro and 
meta-diorite dykes. The movement, where determined, was mainly 
parallel with the dip, the westerly side having moved up relative to the 
easterly side (Campbell, 1948, p. 247). Quartz veins and the known 
gold-bearing orebodies were formed in the shear-zone faults before the 
emplacement of the diabase dykes and the formation of post-diabase faults. 

The late, post-diabase faults are clean-cut, narrow fissures marked 
by a little brecciated rock or gouge, or both. The larger faults strike 
between north and north-northwest and are nearly vertical. The largest 
is the West Bay fault; it  trends a little west of north, is nearly vertical, 
and, where it crosses the Con-Rycon property, lies beneath Yellowknife 
Bay a few hundred feet east of, and parallel with, the shore. Campbell 
(1948, p. 256) states that the west side has moved 16,140 feet south and 
1,570 feet down relative to the east side. 

DESCRIPTION OF DEPOSITS 

As previously stated, the gold-bearing veins and ore deposits occupy 
parts of the early, pre-diabase, shear-zone faults (See Figure 6). The Con 
system of shear zones (including members C4, C31, C34, and C36) is, 
near the surface, about 600 feet east of the Con shaft; the shaft group 
(including shear zones C10, C17, C32, and many others) lies near and 
southwest of the Con shaft; the Rycon group (R51, R52, R53, and R54) 
outcrops near and north of the Rycon shaft; and the Campbell system 
of shear zones, although it does not outcrop, is about 3,500 feet east of the 
Con shaft a t  the 2,300-foot level. The shear zones transect the basaltic 
and andesitic lava flows, and in some instances follow the borders of meta- 
gabbro and meta-diorite dykes; many branch, or join other shears. The 



zones on which most work has been done strike between northwest and 
north-northeast, and dip westerly between 35 and 80 degrees; widths 
range from a few inches to 150 feet or more. Although offset here and there 
by post-diabase faults, the Con and Campbell systems of zones are probably 
many thousand feet long. Other shear zones, only a few feet wide, have 
been traced more than 1,000 feet. The rock in the zones is mainly chlorite 
schist, and the walls are commonly sharp, or definable within a few feet. 
The largest ore shoots are lenticular, well-mineralized bodies of interlayered 
cherty quartz and sericite schist; others are parts of relatively narrow, 
sparsely mineralized, nearly pure quartz veins. An envelope of sericite 
schist separates the orebodies from the enclosing chlorite schist. Most 
stopes are above the 650-foot level, but ore occurs on deeper levels, including 
the 1,400-foot level. Current (1949) exploration on the 2,300-foot level 
in the Campbell system is the deepest being undertaken by any gold mine 
in Northwest Territories. The orebodies of the Con mine are, in general, 
much larger than those of the Rycon mine. The drift length of Con 
orebodies ranges up to 400 feet or more, their width up to about 40 feet; 
and some contain more than 1 ounce of gold a ton. 

A great variety of very fine-grained, sparsely disseminated, metallic 
minerals occur in the orebodies, but probably nowhere constitute more than 
a few per cent of the ore. Arsenopyrite and pyrite are most common, 
and visible gold occurs in many places. Other reported (Ridland, 1941) 
metallic minerals are: hematite, sphalerite, chalcopyrite, gudmundite, 
boulangerite, jordanite, guitermantite, jamesonite, galena, pyrrhotite, 
altaite, stibnite, tennantite, chalcostibite, marcasite, leucopyrite, nagyagite, 
chalcocite, and covellite. Most visible gold occurs in quartz. Tin has 
been detected by assay of mineralized vein matter from Con, Rycon, or 
Negus mines (Jolliffe, 1938, p. 22). Small amounts of scheelite occur in the 
C17, C34, R51, and other veins. 

The Con System of shear zones has afforded most of the ore extracted 
a t  the mines. It strikes about north 20 degrees east and dips westerly 
a t  from 70 to less than 45 degrees; but the foliation of the schist of the shear 
zones almost everywhere dips 65 or 70 degrees west. In  places (See Figure 7) 
a western (C4) member, two eastern (C31 and C34) members, a trans- 
verse (C36) member, and various horses of unsheared rock have been dis- 
tinguished; clsen7here the member shear zones coalesce to form one shear 
zone as much as 150 feet wide, or exploratory work has been insufficient 
to  permit correlation between levels. The maximum width of the system 
is a t  least 200 feet, the average about 50 feet. In  many places the walls 
of the shear zones are sharp; elsewhere the schist grades into massive 
greenstone through several feet of partly sheared rock. The system has 
been traced by drifts and underground drill-holes for a t  least 2,600 feet, 
and surface geological work suggests that i t  is more, probably much more, 
than 6,500 feet long. Only the C4 member outcrops m the explored area, 
and, although exposed by trenches a t  intervals for about 550 feet, only the 
most northerly trench, a t  the edge of a drift-covered area that extends 
north to Rat Lalre, contains ore. The average width of this member, 
a t  the surface, is probably less than 8 feet. 

The orebodies, which occupy parts of the shear zones, are lenticular 
masses of dull grey cherty quartz ribboned with sericite schist and mineral- 
ized with fine arsenopyrite, pyrite, and other minerals. The metallic 



minerals comprise perhaps 1 or 2 per cent of the ore. Arsenopyrite is 
particularly abundant in ore from the C34 shear zone. Here and there, 
particularly on the lower levels, the ore is cut by veinlets and irregular 
masses of barren white quartz. The orebodies are separated from the 
chlorite schist of the shear zones by an envelope of sericite schist; and this 
extends a few inches to 1 foot beyond the walls of the orebodies and perhaps 
50 feet beyond their drift-ends. Most of the known ore of the Con system 
has been found above the 650-foot level where the structure has a relatively 
steep dip; other ore, in more widely spaced shoots, has been opened by 
drifts down to and including the 1,400-foot level. The structure has not 
been explored by drifts a t  greater depths. The ore shoots tend to occur 
where the shear zones transect massive lava flows and, accordingly, to pitch 
steeply south. By September 1939, 1,200 feet of drift in the C4 shear zone 
on the 250-foot level had exposed 648 feet of ore in six shoots that averaged 
about 53 feet in width and contained about 1.3 ounces of gold a ton; 
two of these shoots, 287 and 100 feet in length, had average widths of, 
respectively, 3 - 8  and 17 feet. Comparable success has attended the 
search for ore on the 375-, 500-, and 650-foot levels, where ore has been 
stoped from the C4, C34, and C36 shear zones. An ore shoot on the 
1,400-foot level is 268 feet long, averages 5.6 feet in width, and contains 
0.65 ounce gold a ton (uncut). 

The shear zones of the Con system, and in places the orebodies within 
them, are cut by the Con diabase dyke. The separation due to the dyke 
produces an apparent offset of about 50 feet for the shear zones. 

The Shajt Group of shear zones strikes, in most instances, between 
northwest and north-northeast. The zones are commonly 2 or 3 feet wide, 
dip 45 degrees or less, and follow the borders of meta-gabbro and meta- 
diorite dykes. Here and there they contain quartz veins with abundant 
visible gold; the veins are rarely more than 1% feet wide, and are separated 
from the chlorite schist by a few inches of sericite schist. Ore has been 
mined from the C10, C17, and C32 zones, and the deepest stope is on the 
650-foot level. 

C10 shear zone strikes about north 40 degrees west, dips 50 degrees 
southwest, and has been traced on the surface for about 250 feet. Where 
exposed on the 125- and 250-foot levels i t  is 1 foot to 8 feet in width and 
averages 3 feet. The walls are sharp. An ore shoot was about 250 feet 
long on the surface, 187 feet long on the 125-foot level, and did not extend 
to the 250-foot level; i t  averaged about 15 inches wide, and has been mined 
to the surface. 

C17 shear zone strikes north, dips about 65 degrees west, and has been 
traced on the surface for 650 feet. It ranges in width from a few inches to  
about 1 foot, and in the northern half contains a dark, glassy quartz 
vein that ranges up to 9 inches in width and contains gold. Two small 
stopes were opened in this zone on the 500-foot level. 

C32 shear zone was not examined. 

The Rycon Group of shear zones commonly follow the borders of meta- 
gabbro and meta-diorite dykes, and each is characterized by narrow veins 
of nearly pure quartz. The southern members of the group extend south 
into the property of Negus Mines, Limited (SO), where they contained 
orebodies. The Rycon ore shoots tend to pitch about 45 degrees southerly, 



probably about parallel with the intersections of the westerly dipping 
shear zones with the southeasterly inclined lava flows. R51 and R54 shear 
zones have been explored by drifts, and R52 and R53 shear zones by surface 
work. 

R51 shear zone strikes north 25 degrees west and dips about 65 degrees 
southwest. At the surface i t  has been traced for 1,200 feet, of which the 
southern 160 feet lie on Negus property. On the 125- and 250-foot levels 
it is reported to have been followed about 900 feet and 1,060 feet, respect- 
ively. On the 500-foot level it has been traced perhaps 750 feet; and 
shorter lengths have been opened on the 650-, 800-, and 950-foot levels. 
At the surface the shear zone ranges in width from 4 to 14 feet, and averages 
about 7 feet; on the 500-foot level i t  may average 3 feet. In  many, but 
not all, places the walls of the zone are sharp. Lenses of nearly pure, 
mottled black, grey, and white quartz occur in parts of the shear zone; 
many of these contain gold and some are of ore grade. The largest quartz 
lens is reported to be about 180 feet long and to range in width up to nearly 
5 feet. Exposed quartz in 750 feet of the shear zone a t  the surface averages 
13 feet in width. Some quartz is banded parallel with the walls by seams 
of pyrite or other minerals, or by bands of quartz of various colours and 
textures. I n  places the quartz lenses have sharp walls; elsewhere they 
grade along and across the strike to schist. Despite reports of considerable 
gold in quartz a t  the surface, no orebodies were found between the surface 
and the 125-foot level. Most ore was encountered between the 250- and 
500-foot levels. Sis drift-lengths of ore on the 250-foot level had an 
aggregate length of 471 feet, averaged about 29 feet in width, and contained 
0-25 ounce to 1.42 ounces gold a ton; the largest body was 156 feet long, 
and averaged 2.7 feet in width. Four drift-lcngths of ore on the 500-foot 
level total 325 feet, average about 2 feet in wiclth, and contain 0-62 ounce 
to 3 25 ounces gold a ton; the largest body is 174 feet long and 1.9 feet wide. 
An ore shoot on the 950-foot level is 78 feet long and 2.7 feet wide. 

R52 shear zone strikes about north 25 degrees west and dips between 
60 and 75 degrees southwest; i t  has been traced on the surface for about 2,000 
feet. The shear zone ranges in width from 14 to more than 4 feet. I n  
places i t  contains banded white to grey quartz up to 2 feet wide, some of 
which contains gold. The zone has been explored by diamond drill-holes. 

R53 shear zone strikes about north 10 degrees west and dips westerly a t  
about 60 degrees. I t  is esposed on the surface a t  intervals for 670 feet on 
Rycon property and an additional 140 feet on Negus property. It ranges 
from 1 foot to 24 feet in width and in places contains a quartz vein up to 
9 inches wide; here and there the quartz contains plentiful visible gold. 

R54 shear zone (formerly known as R51W) strikes about north 10 
degrees west and, a t  the surface, joins the west side of R51 shear zone 200 
feet south of the Rycon shaft. The zone dips between 60 and 80 degrees 
west a t  the surface, and, although covered with drift in places, has probably 
been traced 450 feet on Rycon property and an additional 70 feet on Negus 
property. The surface width varies from a few inches to 5 feet and averages 
about 1 foot. The zone contains a vein of mottled and streaked, white 
to black quartz; this averages about 9 inches in width a t  the surface and 
displays abundant visible gold near the Rycon-Negus boundary. A high- 
grade ore shoot on the 250-foot level is 290 feet long and 0.9 foot wide; 
and two high-grade shoots on the 500-foot level have a total drift length 
of 177 feet and average about 1 - 2  feet in width. 



The Campbell System of shear zones was intersected by one drill-hole 
on Con-Rycon property; this was drilled easterly, a t  a dip of about 45 
degrees, from a station on the 950-foot level about 500 feet east-southeast 
of the Rycon shaft. The drill is reported to have encountered approxi- 
mately 600 feet (true width) of variously schistose rock before entering a 
fault (the West Bay or an adjacent fault) a t  a depth of about 2,300 feet. 
The system strikes a little east of north, and dips about 45 degrees west; 
i t  extends south-southwest into Negus property, and north-northeast to 
the West Bay fault. The crosscut from the Con shaft on the 2,300-foot 
level did not reach the system until after the writer's visit. 

UNDERGROUND OPERATIONS 

Stopes have been opened on all levels of the Con mine down to and 
including the 1,100-foot level; but, as in the Rycon mine, most ore extracted 
has come from above the 500-foot level. Known ore above the 125-foot 
level of Con mine has been removed. Most ore is mined in shrinkage 
stopes. Several of these stopes were started without timber, by breaking 
bosholes from the drift to the foot-wall of the orebody; ore from these 
boxholes is scraped from the floor of the drift into mine cars, or into ore passes 
leading to lower, haulage levels. Open stopes are used to extract ore from 
some gently inclined, narrow orebodies, as south of the Con shaft and in 
the Rycon mine. 

Detachable bits wcre used on rock drills after October 1947. Their 
use immediately effected a saving of about twenty men, and was expected to 
effect further economy because of increased drilling speed and a saving of 
time formerly consumed in handling conventional drill steel. 

Electric, battery locomotives are used for most tramming. The 
crosscut on the 2,300-foot level, from Con shaft to the Campbell system, 
is provided with 30-pound rails laid a t  24-inch gauge; other levels have 
16-pound rails laid a t  18-inch gauge. Ore is hoisted through the Con 
shaft in two skips of 4 tons capacity operating in counter-balance. 

Natural ventilation of the Con and Rycon mines above the 950-foot 
level is provided by downcast air through the Rycon shaft, and upcast air 
through the Con shaft. Artificial ventilation is required on the lower 
levels of the Con mine. 

Water is pumped from the mines a t  a rate of about 100 gallons a minute. 
Salt water, under considerable pressure, was encountered a t  several places 
in the Con shaft below the 1,850-foot level. 

Car and diamond drill samples are not reduced ('cut') before being 
used to calculate average grades of ore. Calculations involving face 
samples, on the other hand, are 'cut' as follows: a true average is calculated; 
all higher assays are next reduced to the true average; and the 'cut' grade 
then calculated by re-averaging. Nevertheless, ore grades as determined 
by milling during recent years have confirmed grades calculated from 
uncut samples. Grades of orebodies determined from uncut diamond 
drill samples are commonly conservative. 

Much underground diamond drilling is done to outline the shear 
zones, particularly in the Con system where the walls of the drifts are 
commonly probed by horizontal holes a t  intervals of 100 feet. 



MILL 

The mill treats (October 1947) about 275 tons of ore daily; Rycon ore 
is treated during the first part of each month, and Con ore during the latter 
part. The ores are stored in separate 100-ton bins and pass through sepa- 
rate crushing and grinding circuits, the Con circuit incorporating a 12- by 
6-foot Hadsel mill, and the Rycon circuit a 20-inch Ty gyratory crusher and 
6-foot by 48-inch Hardinge ball mill. Secondary grinding is carried out in 
a 5- by %foot Allis-Chalmers ball mill. The underflow from a Hydrosepara- 
tor in the Con circuit and the sands from a Dorr duplex classifier in theRycon 
circuit are passed over a jig, the product from which contains about 20 
per cent of the gold in the ores. The overflows from the Hydroseparator 
and Dorr classifier are about 80 per cent minus 200 mesh in size and pass 
into a common circuit involving cyanidation and flotation of the cyanide 
tails. Bullion recovered by cyanidation contains about 60 per cent of the 
gold in the ore. The gold-bearing flotation concentrates are stored pending 
future treatment; this will involve roasting and cyanidation of the product. 
A thirteen-spindle Allis-Chalmers roaster was erected adjacent to the mill 
for this purpose and operated from April to November 1942. 

During the first 9 months of 1947, Con mill-heads averaged 0.51 ounce 
gold a ton, and Rycon mill-heads 0.55 ounce gold a ton; and about 85 
per cent of the gold contained in the ores was recovered as bullion (other 
gold was contained in the flotation concentrates stored). Overall gold 
recovery, when the roaster is operated, is expected to exceed 90 per cent. 

COSTS AND GENERAL OPERATING DATA 

Pre-production expenses a t  the Con mine amounted to about $1,100,000. 
The following operating costs were supplied by the Dominion Bureau of 
Statistics: 

Water-borne freight from Waterways, Alberta, costs 2 cents a pound, 
from Norman Wells 3 cents a pound. Total transportation charges in 
1947 amounted to  about $170,000, or about $1.80 a ton of ore milled: these 
comprised water-borne freight from Waterways, Alberta; water-borne 
freight (oil) from Norman Wells; air transport of personnel; air-borne 
freight; and freight moved by truck and tractor via the winter road from 
Grimshaw, Alberta. Freight is moved most economically by water 
during the summer season of June to  September; as a result, reserve equip- 
ment and supplies, a t  times valued in excess of $900,000, are kept on hand 
to  maintain operations during the winter months. 

1948 

$2.48 
6.13 
4.71 
4.33 

$17.65 

Development and exploration. ........................... 
Mining. ............................................... ................................................ Milling 
Other costs. ........................................... 

Totals, exclusive of taxes and depreciation. ........ 

1947 

$ 1.32 
5.49 
3.38 
4.13 

$14.32 



About 226 persons were employed during 1947, of whom 118 worked 
underground; and salaries and wages amounted to  $850,856. During 
1948, 242 persons were employed, 123 of whom worked underground; 
and salaries and wages totalled 8870,722l. Wage rates2, some of which are 
listed below, are as instituted April 1, 1947, by agreement with Interna- 
tional United Mine, Mill and Smelter Workers (C.I.O.), Local 802. Two 
dollars a day are deducted for board, except that the cook-house employees 
receive free board. 

Category I Wage per hour 

Recreation facilities a t  the property include a curling rink; a privately 
operated theatre, seating about 200 persons; and a recreation hall providing 
for bowling, billiards, badminton, and reading. 

Bunker fuel and diesel oil come from Norman Wells. The following 
quantities (mainly bunker fuel) were used: 1947, 421,830 gallons, valued 
a t  about $100,000; 1948,481,556 ga,llons, valued a t  $104,761. 

Electric power, generated a t  the Prosperous Lake hydro-electric 
plant and delivered a t  the mine, costs 1 cent a kilowatt-hour. Electric 
power consumed in 1947 amountd to 15,320,168 kilowatt-hours; in 1948, 
12,297,891 kilowatt-hours. 

Mine timbers used in 1947 were cut by Consolidated employees on 
Wilson Island in Great Slave Lake, about 65 miles southeast of the mine. 
Lagging is purchased from Indians a t  $20 a cord, delivered. 

Most heating is done with bunker fuel oil; but during 1948, 1,200 cords 
of wood, valued a t  about $21,000, were consumed. Heating costs about 
$1.15 a ton of ore milled. 

Despite a charge of $2 a day for meals served, the loss incurred by 
the boarding house amounts to about 75 cents a ton of ore treated. 

Diamond driller (surface). ....................................... 
Miner (shaft). .................................................. 
Miner (raise or drift). ........................................... 
Miner (stope). ................................................. 
Mucking machine operator.. ..................................... 
Mucker(hand) ................................................. 
Labourer underground). ........................................ 
Labourer {surface). ............................................. 
Timberman.. .................................................. 
Steel sharpener. ................................................ 
Sampler.. ..................................................... 
Tractor driver. ................................................. 
Bulldozer operator. ............................................. 
Mechanics, and machinist.. ...................................... 
Blacksmiths. ................................................... 
Pipefitters, and plumber or steamfitter.. ........................... 
Electricians. ................................................... 
Painters. ...................................................... 
Carpenters. .................................................... 
Helper (miner's). ............................................... 
Helper (mill). .................................................. 
Helper (tradesmm's). ........................................... 

1 Data supplied by Dominion Bureau of Statistics. 
2 Dah supplied by Dominion Department of Labour. 

$ 
1.23 
1.18 
1.13 
1.08 . 
1.08 
1.01 
.98 
.92 
1.13 
1.13 
1.01 
1.01 
1.18 
1.08 to 1.18 
1.08 to 1.18 
1.08 to 1.18 
1.08 to 1.18 
1.03 to 1.13 
1.08 to 1.18 
1.01 
.98 
.98 



Consolidated Mining and Smelting Company Group, Hunter Bay (8) 

Reference: Kidd, 1932b, p. 56. 

The following description is by Kidd. 
This group of claims lies 5 miles northeast of the settlement a t  Hunter bay'. It is 

reached by ascending Sloan river for 5 miles to  a small basin a t  the foot of several miles 
of rapids. Two small rapids are portaged in making this ascent, the lower one, on the 
north bank, the upper one on the south. From the basin a t  the foot of the long series of 
rapids a rough foot trail leads northensterly for 1: miles to  a small pond on the claims, 
along the west shore of which some pits have been sunk. 

Near the pond the prevailing rock is a medium-grained, red granite. This is cut by 
a large quartz vein which crosses diagonally a small bay a t  the south end of the pond, 
and strikes 35 degrees. A cross-section of the vein a t  this place shows, from west to  east: 
325 feet of a network of small quartz veins in granite; 360 feet of nearly solid quartz; 
310 feet concealed under drift and the pond; and on the far shore outcrops of granite with 
small quartz veins. Due to the great size and irregular edges of the quartz veins its dip 
has not been determined. 

Copper mineralization has been found in the outcrops of the vein near the pond. 
The mineralization consists of bornite and chalcocite with subordinate amounts of chal- 
copyrite, famatinite, hematite, m d  siderite. In August, 1931, four pits had been sunk 
a t  intervals along a distance of 420 feet north and south (magnetic). The mineralization 
exposed in the different pits, commencing with the northernmost, is as follows: 

Pit No. 1: 2 feet sparsely mineralized with chalcocite and bornite. 
Pi t  No. 2: 2 feet abundantly mineralized with chalcocite, bornite and famatinite. 
Pi t  No. 3: 34 feet of chalcocite and bornite in scattered blebs. 
Pi t  No. 4: 6 inches of chalcocite and bornite a t  one place, and smaller amounts a t  

two other places. 

I n  a small pit 1,300 feet to  the north of No. 1 pit, sunk in the vein near its southeast 
edge, a fracture zone a few feet wide and striking with the vein is exposed. At this point 
a width of 6 feet across the strike of the zone is very sparingly mineralized with chalcocite 
and bornite. The mineralization rapidly becomes less to the north. At a distance of 
1,500-2,000 feet south of the pits, near the shore of the pond, a pit has been dug in the side 
of a rusty knob on the vein. In  i t  abundant chalcopyrite is exposed across a width of 
5 feet. 

Copper Deposits of Bathurst Inlet (6) 

References: O'Neill, 1924, pp. 61-71. Stockwell and Kidd, 1932, pp. 82-83. 

These deposits were described by O'Neill and his description was 
summarized by Stockwell and Kidd as follows: 

The copper-bearing rocks in Bathurst inlet apparently occupy an area separate from 
Coppermine River area. The part of the Bathunt  Inlet area examined is oval-shaped, 
extends about 50 miles northwest-southeast, and has R maximum width of about 25 miles, 
and a total area of about 1.000 square milcs. This area includes more than one hundred 
and fifty islands of various sixes in Bathurst inlet, Banks peninsula, the western main- 
land, and a strip 5 or 6 miles wide extending along the coast from Arctic sound t o  Moore 
bay. The thickest section seen consists of about 9,500 feet of basaltic amygdaloids. 

The copper-bearing formation belongs to  the Coppermine River series, and is a series 
of basic lava flows with a few thin beds of tuffaceous conglomerate and =h. The beds 
dip in various directions a t  an average angle of about 6 degrees, forming a shallow 
basin, or basins. 

Native copper was seen on almost every island in the area, as well as on the mainland. 
The distribution of the metal is remarkably uniform throughout any single flow. A rock 
section over 450 feet thick, on Banks peninsula, showed copper through about 350 feet 
of the total thickness. 

1 Thirty miles north-northeast of Port Radium. 



The native copper occurs in three forms. (1) As minute flakes scattered throughout 
the dense groundmass of the basalts. This co per occurs over the whole area of more 
than 1,000 square miles and practically throug! the whole exposed thickness of the for- 
mation. Analyses of forty-five representative samples show that the values range be- 
tween & and $ of l per cent. ( 2 )  As irregular grains and small masses filling, or partly 
filling, the branching gas cavities near the surface of the basalt flows. The amygdaloidal 
portions of the flows range from a few inches to several feet in thickness and in places 
contain several per cent of copper, whereas in other places the amygdules are filled with 
other minerals. The arnygdaloidal portions are commonly exposed only along cliffs, 
which, however, are in many places screened by talus. Under these condit.ions it was not 
possible when merely conducting a reconnaissance, to judge of the relative extent and 
importance of the amygdaloidal copper. (3) In fissures and shatter planes not confined 

. to any particular horizon in the basalt flows. This mode of occurrence is important in 
some areas where the basalts have been considerably shattered and are now traversed by 
a network of thin fissures occupied by plates of native copper or by vein material containing 
a small amount of native copper. 

In addition to native cop er, sulphides of co per occur in the district and appear to 
be worthy of investigation. 8halcocite and coveEite have been found replacing dolomite 
which underlies the copper-bearing rocks. Besides the sulphides which replace the dolo- 
mites, there is a considerable amount of chalcopyrite and some chalcocite, disseminated 
through some of the large sills or dykes of diabase that traverse the region. A grab sample 
of one such occurrence was found by analysis to contain 1-18 per cent of copper. 

Cormac Group and Vicinity (22) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 86-D-9. Henderson, 1949. Jolliffe, 1935. Kidd, 1936, pp. 26-29. Mines 
Branch, I936b. 

The Cormac group of six claims is on the north side of the east arm 
(Arden Bay) of Beaverlodge Lake, about 95 miles south of Port Radium. 
About the same ground was staked as the Tatee and Bee claims by D. Arden 
and E. H. Hargreaves in January 1934, and a t  later dates. Development 
was undertaken by Hottah Lake Mines, Limited, a company organized for 
that- purpose. Work commenced in the spring of 1934, .and pitchblende 
occurrences were explored by pits, trenches, and a shaft 50 or 60 feet deep. 
About 13 tons of hand-cobbed ore was shipped to  the Mines Branch (1936b, 
p. 231), Ottawa, where i t  was found to contain 40-5 per cent U308. Only 
a negligible amount of pitchblende was left in the workings from which the 
ore was extracted. Work was discontinued after sinking the shaft, and 
the claims lapsed. In  April 1943, the claims were re-staked in part as the 
Cormac group. In  1945 an area including the Cormac claims was geo- 
logically mapped and prospected for the Geological Survey. The following 
account is derived mainly from the resulting report (Henderson, 1949) and is 
descriptive of the Cormac group and adjacent ground; but the deposits 
described are not certified to lie within the Cormac claims. 

The oldest rocks are a series of interbedded volcanic and sedimentary 
rocks of the Proterozoic, Snare group. They comprise, in part, massive and 
fragmental feldspar and feldspar-quartz porphyries, and minor dacite 
flows and quartzite. The quartzite forms a band several hundred feet 
wide that lies generally northwest of the porphyries and dacite, trends 
northeast, and is separated from the older porphyries and dacite along 
a steeply dipping, disconformable contact. The quartzite is a very pure, 
fine-grained, white or light green rock, associated here and there with thin 
beds of grit and conglomerate. Bedding is obscure except where impure 
beds, now altered to slates and sericite schists, occur; these commonly 
strike northeasterly and dip steeply northwest. Ripple-marks are fairly 



common. Massive, dark green, medium-grained, altered gabbro intrudes 
the rocks of the Snare group. A diabase dyke is the youngest rock 
recognized. 

Nine deposits of pitchblende are in quartzite along or near the contact with the under- 
lying porphyries and dacites. Deposits No. 3 and No. 4 have been mined out. They 
were in the form of small lenses of pitchblende and hematite in quartzite, and probably 
the 14 ton sa,mple sent, to the Mines Branch a t  Ottawa in 1934 included most of the ore 
from these deposits. Deposit KO. 10 occurs in gritty qua.rtzite associated with. a %foot 
bed of conglomerate. It consists of a vein-zone of quartz stringers up to 14 inches wide 
carrying some pitchblende, and is exposed for a length of 35 feet. The vein-zone dies out 
along the strike in both directions. The other occurrences in the quart.zite are small and 
unimportant. 

No. 3 deposit lay near the southwest end of the property, 1,750 feet 
north of a group of three cabins on the lalteshore. No. 4 deposit lay 
immediately north of No. 3, and No. 10 about 6,000 feet northeast of No. 3. 
These deposits have been described by Henderson as folIon~s: 

No. S. A shaft has been sunk in quartzite about 6 feet northwest of the contact 
with the porphyry.. . . 

According to Jolliffe [1935, p. 931, who visited the property when the shaft was being 
sunk, 'a small amount of secondary uranium minerals prompted the location' and 'an 
irregular compound pitchblende lens (was) exposed in the west wall of the pit.. . . . The 
maximum dimensions of this lens exposed in cross-section during the development work 
measured slightly over six feet. Throughout this length there were three swells with 
intervening pinches. The top swell a t  its widest portion measured 6 inches across, the 
middle 8 inches, and the bottom one 7 inches'. 

The shaft is reported to have been sunk to a depth of 50 feet. Xo pitchblende was 
found beneath the lens described above. 

No. 4 . .  . . A  pit about 25 by 20 feet a t  the surface and 12 to 15 feet deep, with the 
bottom covered by water, has been sunk in the quartzite. I n  the northeast bottom corner 
of the pit a 3-inch seam of chlorite lies between two massive quartzite beds. I t  occurs 
only in the bottom of the pit as it  pinches out before it  reaches the surface, but patches 
of it  can be seen along the northwest wall of the pit where it  has not been mined out. The 
quartzite near the chlorite patches on this wall of the pit is coated with uranium stain. 

The chlorite has apparently been introduced along a crush zone parallel t o  the bedding 
for the quartzite along the chlorite seam on the northwest wall is fractured. There is 
practically no pitchblende left in this pit.. . .. 

Jolliffe [1935, p. 911 describes the lenses that were mined out of this pit as follows: 
'Three rudely lenticular pockets were located containing pitchblende and hematite dis- 
seminated through quartz. . . . In  view of the transitional chnracter of the borders of these 
lenses the following measurements are only approximate. The pocket nearest the surface 
was more or less equi-dimensional and about 2 feet across. In the same vertical line were 
found two other lenses of which the upper had a maximum width of about 3 feet and was 
only a few inches deep. The bottom lens measured about 1 foot across its largest dimen- 
sion. Intervening barren vein material separated these lenses'. 

No. 10.. . .The pitchblende occurs along a zone of quartz stringers in quartzite, 
conglomernte, and argillite that strikes northeast and dips 55 to 60 degrees northwest. 
Three large trenches and a small pit have been dug across the zone in a length of 70 feet. 
The conglomerate bed, which is about 4 feet thick, is composed of quartz and porphyry 
pebbles up to 13 inches in diameter in a coarse, p i t t y  qu:rrtzitic matrix. The conglo- 
merate grades upward into n coarse, gritty quartz~te containing a few scattered pebbles, 
and the vein zone containing the pitchblende is in the gritty quartzite but, to  the south- 
west, angles off into an overlying, greenish, thinly bedded argillite, and breaks up into a 
network of quartz stringers contain~ng no pitchblende. 

The small southwesterly pit is in the vein zone after i t  has passed into the argillite, 
and the Geiger counter gives no appreciable reaction either in i t  or to the southwest of it. 
The large trench, 5 feet to the northeast, is 12 by 5 feet a t  the surface, and 6 feet deep, 
with the longer dimension along the vein zone. The vein zone is exposed a t  both ends, 
and lies between the Pfoot  conglomerate bed to the southeast and the l-foot bed of coarse, 



gritty quartzite succeeded by argillaceous sediments to the northwest. The vein zone, 
which consists of stringers of comb quartz with some associated hematite and pitchblende 
along the walls of the stringers, is 4 to 6 inches wide, increasing in width to  14 inches a t  
the northeast end of the trench. There is much uranium stain along the vein zone.. . .. 

In  the next trench to the northeast, which is 15 feet long, 3 feet wide, and 3 feet deep, 
with its longer dimension normal to  the structure, the vein zone 1s exposed a t  the south- 
east end. It is not as well defined as in the last-described trench, but there are a few 
quartz stringers with much stain and a little pitchblende.. . .. 

The next trench is 30 feet northeast of the one last described, and is about 20 feet long, 
3 feet wide, and 3 feet deep, and normal to  the rock structure. The trench is in conglo- 
merate and gritty quartzite, but there is no well defined vein exposed in it  although one 
2-inch quartz veinlet a t  the southeast end of the trench contains a little uranium stain.. . . . 

I n  summary the best part of this showing is exposed in the two southwesterly trenches, 
where a zone of quartz stringers 4 t o  14 inches wide carrying pitchblende is exposed over 
a length of 35 feet. This zone dies out t o  the southwest, where i t  passes into slaty argillite, 
and apparently also t o  the northeast, where i t  has not been picked up in the most north- 
easterly trench. 

Crestaurum Mines, Limited (74) 
References: Bureau of Mines, 1948a. Bureau of Northwest Territories and Yukon Affairs, 

1947a, Mineral Claim Sheet 85-5-9. Jolliffe, 1946. 

INTRODUCTION 

The property of Crestaurum Mines, Limited, is 8 miles north of 
Yellowknife and 4 mile east of Ryan Lake. It consists of sixteen claims 
and fractional claims of the Goldcrest, Midas, and Varga groups. A 
road, partly gravelled, connects with Yellowknife by way of the Akaitcho 
(71) and Giant (76) properties. The shaft was flooded and the property 
inactive when examined in October 1947. 

HISTORY 

The Midas claims were staked by H. E. Weaver in April 1944, and the 
Goldcrest claims by C. Campbell in June. These claims were acquired by 
Transcontinental Resources, Limited, in August. The No. 1 (main) shear 

r over- zone was found in September, and four pits blasted through thicl- 
burden in the early winter proved this zone to contain high-grade gold ore. 
Trenching was discontinued in January 1945 and diamond drilling started 
in February and continued until late in the year. Crestaurum Mines, 
Limited, was incorporated in October 1945 to develop and exploit the 
property. About fifty-five men were employed during the summer of 1946 
under the direction of E. C. Rudd, a shaft started, and the road from 
Yellowknife to the Giant mine extended north to the property. No. 3 
vein was found by J. D. Mason in August. In  January 1947, four adjacent 
Varga claims were purchased from Frobisher Exploration Company, 
Limited. Underground work stopped in February, and the shaft flooded. 
The summer of 1947 was occupied by diamond drilling, detailed geological 
mapping, prospecting, and minor construction; and No. 2 vein was found 
by W. Blair. 

CAMP AND PLANT 

Buildings, some of which are sheathed with asbestoside, include a 
two-story warehouse, shaft house, assay office, dry, power house, blacksmith 
and steel shop, garage, a temporary cook-house, two temporary bunk- 
houses, and three residences. 



Other structures include a 65-foot headframe, storage facilities for 
10,000 gallons of oil, and near the Giant (76) dock on Yellowknife Bay, 
tanks for 52,000 gallons. 

Mechanical equipment a t  the property includes: two Caterpillar 
D 17,000 diesels each connected to an Ingersoll-Rand compressor with an 
output of 680 cubic feet of air a minute; a portable, diesel driven, Ingersoll- 
Rand air compressor with a capacity of 360 cubic feet a minute; a 44KVA 
Canadian General Electric alternating current generator driven by a Cater- 
pillar D 4,400 diesel; an Ingersoll-Rand two-drum, air operated, 9-inch 
by 8-inch, type PSR hoist; two 150-horsepower wood-fired, heating boilers; 
an Eimco loader; a Mancha storage battery locomotive (Little Trammer); 
a 2-ton skip; and two trucks. 

DEVELOPMENT 

Much stripping and trenching have been done where practicable. 
About 37,000 feet of diamond drilling was reported1 completed prior to 
December 31,1947, mainly on No. 1 shear zone. 

Underground work consists of a three-compartment vertical shaft 
with crosscuts extending 200 and 160 feet northwesterly from the shaft 
on the 170- and 295-foot levels, and a station a t  the 420-foot level. No. 1 
shear zone is reported to be about 30 feet beyond the face of the 170-foot 
level crosscut, to be partly exposed by the 295-foot level opening, and to be 
about 40 feet northwest of the 420-foot level station. 

GEOLOGY 

The rocks near the principal gold deposits are mainly andesitic lavas 
of the Yellowknife group, part of a belt that extends southerly through the 
Giant (76)) Con and Rycon (73)) and Negus (80) mines. The lavas 
are cut by dykes and possibly sills of altered basic intrusive rocks. The 
east edge of a granitic batholith, intrusive into the lavas, lies $ to 4 mile 
northwest of the deposits. 

The lavas trend northeasterly and are steeply inclined. They are 
cut by shear zones and quartz veins that trend in various directions; 
but only the principal known gold-bearing shear zones (Nos. 1, 2, and 3) 
were examined, and these trend northeasterly. 

DESCRIPTION O F  DEPOSITS 

No. 1 Shear Zone strikes north 35 degrees east and dips about 45 
degrees southeast. It is partly exposed on Goldcrest No. 2 claim, 2,100 
feet southwest of the shaft, by two trenches about 60 feet apart; elsewhere 
i t  lies beneath a deep, drift-filled draw that strikes about north 35 degrees 
east. The zone has been traced by diamond drill-holes for a length of 
about 5,000 feet; the deepest hole intersected it a t  a depth of 1,000 feet, 
but most of them cut it a t  a depth of less than 400 feet. 

The trenches are in a draw about 30 feet wide, bordered on the south- 
east by fine-grained, pitted, chloritic schist and on the northwest by massive 
greenstone. The hanging-wall and about 11 feet of the shear zone are 
exposed, but not the foot-wall. The hanging-wall dips about 60 degrees 
southeast, about parallel with the schist in the zone. The zone consists 

1 Mason, J. D.: Transcontinental Reaources, Limited, peraonal communication. 



of a well-banded, sparsely mineralized mixture of very fine-grained dull 
grey quartz; white, medium- to coarse-grained quartz; fine-grained rusty 
carbonate; and chlorite and sericite schist. The quartz occurs as seams 
and lenses parallel with the foliation of the schist. The principal metallic 
minerals are arsenopyrite, pyrite, stibnitel, and jamesonite(?) (Bureau 
of Mines, 1948a, pp. 2, 3); others include galena, sphalerite, chalcopyrite, 
pyrrhotite, magnetite, and visible gold. Much of the arsenopyrite occurs 
as abundant, minute needles in schist. A sample of ore from these trenches, 
shipped for milling and metallurgical tests, assayed (Bureau of Mines, 
1948a, p. 2) : gold, 1 175 ounces a ton; silver, 0.225 ounce a ton; antimony, 
0 - 80 per cent; arsenic, 1.48 per cent; lead, 0 - 38 per cent. 

Diamond drill samples of about ore grade have been obtained from 
depths down to about 400 feet. Tn-o orc shoots are reported a t  a depth 
of about 100 feet below the outcrop, as follo\vs: south ore shoot, 470 by 
3 - 2  feet, grade 0.51 ounce gold a ton; north ore shoot, 750 by 2 - 5  feet, 
grade 0-59 ounce a ton; combined tons per vertical foot, 306. The length 
of the north ore shoot is said to have been increased to about 900 feet 
by drilling done in 1947. The ore shoots probably have a gentle north- 
easterly pitch. 

No. 2 Shear Zone is on Midas Nos. 3 and 4 claims, about 1,600 feet 
north-northeast of the shaft. The zone lies within pillowed andesitic 
lavas, except that it cuts, but does not appreciably displace, a feldspar- 
quartz porphyry dyke about 20 fect in width. The zone strikes north 45 
degrees east and dips 70 degrees southeast. It has been drilled to a depth 
of about 250 feet. I t  is exposed by twenty-seven trenches for a length of 
about 340 feet, and passes under a lake a t  both ends. The width of the 
zone varies from 6 inches to 6; feet, and averages about 2 feet. Its strike is 
fairly constant except that, about midway along the exposures, it bends 
from northeast to north-northeast and back to northeast; and the northeast 
half of the vein is thus offset about 20 feet northwesterly relative to the 
southwest half. The zone attains its maximum width just southwest of 
this bend, and its minimum width where it intersects the porphyry dyke. 
The zone is a banded mixture of various proportions of chloritic schist, 
buff weathering carbonate, white, medium- to coarse-grained quartz, and 
very fine-grained, dull grey quartz. The quartz attains its maximum 
width of about 1 foot just southwest of the bend in the zone, and there 
contains visible gold; this part of the vein is reported to assay several 
ounces of gold a ton for a length of 60 feet. Other minerals in the vein 
include pyrite and arsenopyrite, and a little black weathering stibnite (?), 
chalcopyrite, and malachite. The schist near the gold-bearing quartz 
commonly contains abundant very fine-grained acicular arsenopyrite and 
a little pyrite. 

No. 3 Shear Zone outcrops on Goldcrest No. 1 fraction, 250 feet east 
of the shaft. It strikes north 45 degrees east, dips about 45 degrees south- 
east, and is exposed for about 480 feet by twenty-four trenches. The 
walls of the zone are well defined and the adjacent rocks are andesitic lavas. 
Its width varies from 1 foot to 6 feet and averages about 23 feet. The 
zone probably narrows and ends near the most northerly trench. Beyond 
the most southerly trench i t  passes beneath a waste-rock fill; and its 

1 Specimen collected by the writer and identified by E. Poitevin, Chief, Mineralogical Section, 
Geological Survey of Canada. 



possible extension has been exposed 800 feet to the southwest, by three 
trenches, for a length of about 75 feet. The zone contains various pro- 
portions of fine-grained dull grey quartz, coarse-grained glassy to white 
quartz, chloritic and sericitic schist, and fine- to medium-grained white 
carbonate. Here and there the dull grey quartz forms well-defined seams, 
1 inch or so \$ride! parallel with the zone walls and foliation of the schist. 
The glassy or whlte quartz occurs mainly in the northeastern part of the 
zone. Arsenopyrite and pyrite occur in the schist and quartz, and stibnite 
(?) in the quartz. One hundred and eighty feet of the zone is reported to 
average about 0 - 5  ounce gold a ton across a width of slightly more than 1 
foot. 

COSTS AND GENERAL OPERATING DATA 

Milling and metallurgical tests indicated that much of the gold is 
intimately associated mith arsenopyrite, pyrite, and the antimony mineral 
jamesonite. Nevertheless, more than 90 per cent of the gold should be 
recovered by a process involving the following procedures: concentration of 
the free gold by means of traps and blankets; amalgamation of these 
concentrates; flotation of the blanket tailing; and roasting and cyanidation 
of the flotation concentra.te. 

Exploration, development, and related administrative expenditures 
to September 30,1047, have amounted to 8415,349.32l. 

The shaft sinking contract price was $78 a foot (labour and explosives), 
the rock opening allo~ving inside-timber shaft dimensions of S+ by 17 feet. 

Diamond drilling was done by contract a t  $2.50 a foot under an agree- 
ment whereby the contractors provided fuel and equipment and paid for 
board a t  a rate of $2.50 a man a day, and the Crestaurum Company 
provided transportation. 

Hydro-electric power became available a t  the Yellowknife substation, 
56 miles south of the property, in October 1945. 

D Group (4) 
Reference: Xidd, 193213, pp. 60-61. 

The claims of the D group have lapsed, and the area formerly occupied 
by them may, partly or entirely, be included by the Diclr group of The 
American Metal Company of Canada, Limited (3). Kidd examined the 
D claims in 1931, and has reported on them as follo~vs: 

These claims are situated on the hills a t  the west end of Burnt Creek Valley and are 
estimated to be 8 miles west of the junction of Burnt Creek with Coppermine River. 
The claims were staked for Nort,hern Aerial Minerals Exploration, Limited. 

The rocks in the vicinity are the basaltic flows of the Coppermine River series. They 
are cut by a zone of fracturing which where exposed is as much as S feet wide and strikes 
in its southern part approximately north but swings somewhat to  the west in its northern 
part. The zone of fracturing is exposed in a cliff 20 feet high, overlooking the valley of 
Burnt Creek. It is a breccia of basaltic fragments cemented by a white carbonate, which 
in places carries abundant chalcocite. The walls of the zone are vertical and sharp and 
the fragments are abundant. G. C. Duncan [l9311 reports that an average of four channel 
samples across a width of S feet gave 9.96 per cent copper. Approximately 650 feet 
south along the strike of the zone, across a driftrcovered flat, a small trench exposes a 
width of 7 feet of lower-grade mineralization; and 150 farther south, a trench exposes a 
width of 8 feet of minernlizt~tion similar in grade to  that of the exposures in the cliff. In 
the other direction mineralized float can be traced for 450 feet, and a t  n. distance of 800 
feet n narrow depression extending several hundred feet farther along the strike probably 

1 Crestaurum Mines. Limited: Annual Report, September 30, 1947. 



indicates the extension of the zone. Mineralized float is reported t o  have been found in 
two small pits sunk in the middle of this depression a t  a distance of 1,200 feet north of the 
cliff exposure. 

D.A.F. Group (89) 
(See Figure 8) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-14. Henderson, 1941c. 

The D.A.F. group consists of fourteen claims and fractional claims. 
It lies 48 miles northeast of Yellowknife, and on the east shore of the south 
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................... Syncrinal anis (approximate). 

Quartz vein.. .......................... .L 
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Figure 8. Sketch of part of D.A.F. No. 4 claim, Gordon Lake. 

end of Gordon Lake. It was examined by the writer on August 31, 1947, 
a t  which time ten persons were a t  work. Except where otherwise stated, 
the following description applies as of that date. 



The claims were staked by J. R. Woolgar and G. Wonnacott in June 
1946, after the discovery of a high-grade gold-bearing vein on what became 
D.A.F. No. 4 claim. The property was optioned to Zolota Yellowknife 
Mines, Limited, in October, but after trenching and diamond drilling, 
this company relinquished its option in April 1947. During the late 
summer of 1947 the owners, in partnership with J. McAvoy, erected a small 
improvised mill to treat ore from the discovery vein. The mill operated 
from September 21 to October 12 and the property then closed. About 
18 tons of ore was treated, and 49 -75 crude ounces of gold (estimated 800 
fine) recovered by amalgamation.' In April 1948 the property was acquired 
by West-Bay Yellowknife Mines, Limited. A new mill, with rr, rated 
capacity of 5 to 10 tons a day, is reported to have been erected in May 
1948 and about fifteen men subsequently employed under the direction of 
J. McAvoy. The first gold bar was recovered on June 22, and the property 
was again closed about August 31, 1948. During June, July, and August, 
289 tons were treated, and afforded 221.309 fine ounces and 10 crude 
ounces of gold, and 28 61 fine ounces of silver.= 

Tailings are reported to contain 0 28 ounce gold a ton. 
A narrow-gauge track connects a dock on Gordon Lake with the tent 

camp, and with the mill and vein 650 feet northeast of the dock. Freight 
is hauled up this track by a small, air-operated hoist. 

Nearly all exploratory work has been done on or near the discovery 
vein. This work includes eleven rock trenches, diamond drilling (reported 
as 6,700 feet done mainly by Zolota Yellowknife Mines, Limited), and a 
pit from which the milled ore was derived. On July 17, 1948, the pit had 
the following maximum dimensions: length, 40 feet; width, 12 feet; slope 
depth (parallel with dip of vein), 22 feet.3 

The rocks near the vein are greywacke, slate, and phyllite of the Yellow- 
knife group. The greymacke weathers grey to pale buff, and on some 
fresh surfaces exhibits a sheen due to secondary biotite. Slate and phyllite 
are much less common than greywacke. Bedding is obscure near the vein 
despite numerous outcrops, and only here and there were tops of beds 
identified; the structure, accordingly, was not determined with certainty. 
The beds strike between north 35 degrees west and north 65 degrees east, 
and in most instances dip 60 to 85 degrees easterly or are vertical. About 
250 feet west-southwest of the south end of the vein the attitude of the beds 
suggests that the axis of a steeply plunging, open syncline strikes east- 
northeast towards the vein. The axial zone coincides with a zone of 
fractured rock, 20 to 40 feet wide, that extends southwesterly nearly to the 
shore of Gordon Lake and east-northeast to the south end of the vein. 
It may be that the synclinal axis extends northeasterly through the 'Hump', 
or widest part of the vein, and beyond; and that the vein north of the 
'Hump' lies on the west flank of the syncline. 

The vein strikes north 10 to 40 degrees east and dips 55 to 75 degrees 
southeast or east; i t  is arcuate in plan, convex towards the southeast. 
It is exposed for a length of 320 feet and, except for a protuberance des- 
cribed as the 'Hump', varies from about 14 to 10% feet in width and averages 
about 44 feet. The 'Hump', in plan, is a hook-shaped mass of quartz 

Woolgar, J. R.: personal communication. 
2 McAvoy, J.: personal communication. 
a Feniak, M.: Geological Survey of Canada, personal communication. 



and included rock that projects about 35 feet east-southeast from the vein; 
the northerly wall, corresponding with the inner side of the hook, dips 
about 60 degrees north-northeast. Southwest of the 'Hump' the attitude 
of the wall-rocks is not known. North-northeast of the 'Hump' the beds 
are parallel with the vein; those on the west wall are slate, those on the 
east wall greywacke. The southern half of the vein contains minor 
inclusions of rock, and the walls are sharp and commonly bordered by a 
few inches of sheared slate within which occur parallel quartz veinlets. 
The northern half of the vein comprises a zone of sheared slate, 2 or 3 feet 
wide, containing 10 to 50 per cent quartz as veinlets and irregular lenses. 
The quartz throughout the vein is mainly dark grey to white, and commonly 
well fractured. It contains white to red feldspar and less than 1 per 
cent of the metallic minerals pyrite, galena, chalcopyrite, sphalerite (?), 
and gold. Quartz from the pit south of the 'Hump' afforded spectacular 
specimens wherein the gold occurred mainly as thin films. 

DeStaffany Tantalum Beryllium Mines, Limited 
(Moose, Big Hill, Tan, and Best Bet Claims) (127) 

References: Bureau of Mines, 1943b; 1944a; 1944~; 1945b. Bureau of Northwest Terri- 
tories and Yukon Affairs, 1947a! Mineral Claim Sheet 85-1-1. Fortier, 1947a. Jolliffe, 
19448. 

INTRODUCTION 

The properties of DeStaffany Tantalum Beryllium Mines, Limited, 
include the Moose group of fifteen claims on the north side of Hearne 
Channel, in the east arm of Great Slave Lake, 72 miles east-southeast of 
Yellowknife; the Big Hill No. 2 claim 4 miles west-southwest, the Tan 
group of four claims 5 miles west-northwest, and the Best Bet No. 1 claim 
5 miles northwest of the Moose group. They are accessible by aircraft, 
or by boat or tractor through I-Iearne Channel. Ramona Nos. l to 4 
claims, staked west of Buckham Lake in 1947, are described elsewhere 
(123). G. D. DeStaffany is managing director. The following data are 
derived mainly from published and unpublished reports by A. W. Jolliffe, 
who visited the Moose and Tan groups in 1943; Y. 0. Fortier, who examined 
the Best Bet No. 1 claim in 1945; and M. Meikle, who inspected operations 
on the Moose group in 1946 for the Bureau of Northwest Territories 
and Yukon Affairs. 

HISTORY, PRODUCTION, PLAXT, AKD DEVELOPMENT 

In July 1942, Moose Nos. 1 and 2 claims were st.al;ed on behalf of 
DeStaffany Tungsten Gold Mines, Limited, to cover scheelite occurrences 
found by G. D. DeStaffany and A. Greathouse. The following year the 
group was enlarged to include two pegmatite dykes carrying rare-element 
minerals. Three Tan claims were staked in July and.  August 1943 on 
behalf of the same company. The Best Bet No. 1 claim was staked in 
1944. These properties, and the Big Hill No. 2 claim, were subsequently 
acquired by DeStaffany Tantalum Berryllium Mines, Limited, incorp- 
orated in 1945. By July 1946 a crew of six men were employed, a 5$- by 
7-f00t shaft had been sunk to a depth of 40 feet on Moose No. 11 or No. 12 
claim, and a mill erected on Moose No. 11 claim a t  the shore of Great Slave 
Lake. The mill, designed to produce a tantalite-columbite concentrate, 



comprised a small ore bin, jaw crusher, rolls, and a two-stage dry classifier. 
It had a capacity of about 5 tons a day. Power was supplied by a D 3,400 
Caterpillar diesel engine. 

The following production data were supplied by the company-l The 
mill did not operate in 1946, and ran only during parts of September and 
October in 1947. During this period ore treated amounted to 3,800 pounds 
from Best Bet No. 1 claim and 30 tons from the Moose group. About 
1,200 pounds of concentrates were recovered. Samples of these concen- 
trates, supplied by the company, were analysed by the Bureau of Mines, 
Ottawa, with the following results: (1) Best. Bet No. 1 claim: Taz05, 57-76 
per cent; Cb205, 7.92 per cent; tin, 13.41 per cent; TiO2, 0-22 per cent; 
(2) Moose group: TazOs, 35.03 per cent; Cbz05, 41 -36 per cent; tin, 0-30 
per cent; TiOz, 0.99 per cent. About 1,400 pounds of concentrate of 
unspecified grade was recovered from the Best Bet No. 1 claim in 1948. 

GEOLOGY 

The rocks a t  and near the properties include nodular quartz-mica 
schist and hornfels derived from greywackes and other sedimentary rocks 
of the Yellowknife group; an elongated body of younger, pegmatitic 
muscovite granite some 7 miles long; and related pegmatite dykes and 
sills. The principal known occurrences of tantalite-columbite and asso- 
ciated minerals are in the pegmatite dykes and sills within 2% miles of the 
granite intrusion. 

DESCRIPTION OF DEPOSITS 

Moose Dyke. This dyke is on the Moose group and has been described 
by Jolliffe as follows: 

The dyke extends for about 1,400 feet north from a point less than 150 feet from 
(and about 60 feet above) Great Slave Lake. Its outcrop is up to  200 feet wide and is 
interrupted about midway of its length by a muskeg 400 feet across, and, in its southern 
half, by an east-west fault that causes a leftrhand displacement of 120 feet. The dyke 
walls commonly dip 30 to 85 degrees to the west. The country rock is nodular greywacke 
that strikes northeasterly and dips to the southeast. The dyke apparently pinches out 
a t  both ends. 

Minerals identified in the dyke include microcline, cleavelandite, quartz, muscovite, 
spodumene, amblygonite, graphite, beryl, tantalite-columbite, cassiterite tourmaline, 
and laaulite. The only minerals that are sufficiently abundant to be of poss!lble economic 
interest are tantalite-colurnbite, and the lithium minerals spodumene and amblygonite. 

Tantalite-columbite is found throughout the dyke but in widely varying amounts. 
I t  occurs chiefly in very thin radiating plates that are up to 34 inches across. The greatest 
concentration seen extends south from the fault for about 100 feet along and near the 
foot-wall (east side) of the dyke, and averages about 5 feet wide. 

Lithium minerals are erratically distributed throughout the Moose dyke, but time 
did not permit evaluation of these. In  the middle section (between the fault and muskeg) 
bands up to 50 feet long and 5 feet wide carry more than 25 per cent spodumene. Am- 
blygonite is likewise an important eonstituent of the dyke. The largest crystal face of 
spodumene seen measured 2 by 4 feet, and of amblygonite, 2 by 3 feet. These were ob- 
served in the northern section where lichens and moss prevented close examination. Both 
appear to  be parts of still larger crystals. One specimen of each of spodumene and ambly- 
gonite on analysis [by R. J. C. Fabry, Mineralogical Section, Geological Survey of Canada] 
showed 3.65 per cent and 4.68 per cent lithium oxide, respectively. 

Three samples, weighing from 60 to 135 pounds, were taken by the 
Geological Survey and submitted to the Bureau of Mines (1943b) for 

1 DeStaffany, G. D., President, DeStaffany Tantalum Beryllium Mines, Limited: personal 
communication. 
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concentration tests. One of these came from the east side of the dyke, 
south of the fault, where visible tantalite-columbite was most abundant. 
Tests indicated 11.2 pounds of recoverable concentrate a ton. The 
concentrate recovered had a specific gravity of 5.7719, and contained 
chiefly columbite carrying about 20 to 25 per cent tantalum pentoxide; 
a small amount of tin; and no titanium, rare earths, or tungsten. 

Tests on another sample, taken north of the fault but south of the 
muskeg, indicated 4.6 pounds of recoverable concentrate a ton. The con- 
centrate recovered had a specific gravity of 6.1918, and contained tantalite- . 
columbite carrying 30 to 40 per cent tantalum pentoxide, and about 8 per 
cent cassiterite. 

A third sample, from north of the muskeg, afforded 1.7 pounds of 
concentrate a ton, the specific gravity of the concentrate being 5.7962. 

Big Hill No, 2 Claim. The deposits on Big Hill No. 2 claim have 
not been examined by the Geological Survey of Canada. A sample of 
pegmatite weighing 44 pounds, and said to have come from the V vein on 
this claim, contained 0.129 per cent tantalum-columbium pentoxide, 
(Ta,Cb)z06, and 0.12 per cent tin dioxide (Bureau of Mines, 194513, p, 2). 

Tan Group. Four pegmatite sills, on or near the Tan claims, have 
been described by Jolliffe, and the following account is extracted and 
summarized from that source. 

The northernmost sill (No. l . .  . .) was traced for 265 feet and shows an average 
width, where exposed, of 5 feet. It strikes north 20 degrees east, has a vertical dip, and 
is parallel to bedding in the enclosing nodular geywacke. Altered spodumene up to a 
foot long, and tantalite-columbite in crystals up to Q inch across, are sparsely and irregu- 
larly distributed. 

Sill No. 2 [about 1,000 feet southwest of Sill No. l] is exposed a t  intervals for 225 
feet and maintains a constant width of about 10 feet. It strikes north 20 degrees east, 
dips steeply west, passes under muskeg and lake to the north, and to the south disappears 
beneath drift that extends for several hundred feet. Cleavelandite, quartz, and muscovite 
are the common constituents together with some grey feldspar in crystals up to a foot 
across, which show a ragged outline. Spodumene and amblygonite are common in crystals 
up to 18 and 8 inches long, respectively; the former may constitute about 10 per cent of 
the sill. A few small aggregates of blue lazulite are also present. Tantalite-columbite 
and cassiterite are comparatively evenly distributed throughout the pegmatite, even to 
within an inch or two of the walls; the majority of freshly broken surfaces show either or 
both minerals. Tantalite-columbite is in tabular crystals up to $ inch long and appears 
more abundant than cassiterite, which is in more or less equidimensional aggregates up 
to 2 inch across. 

Sill No. 3 [about 3,500 feet south-southwest of Sill No. l] probably averages 10 feet 
wide, trends northwesterly for about 300 feet, and dips about 70 degrees to the northeast. . . 
It is separated by a l&foot wedge of nodular sedimentary rocks into a southeastern p&, 
which is almost continuously exposed for 125 feet, and a northwestern part, which is ex- 
posed a t  intervals for about 160 feet. Ten shallow pits have been sunk in the sill a t  ir- 
regular intervals. The common minerals present are cleavelandite, microcline (in crystals 
up to 16 by 17 by 12 inches), quartz, and muscovite. Rare-element minerals include 
spodumene, amblygonite, beryl, lithiophilite, lazulite, tantalite-colurnbite, and cassiterite. 
In addition, one crystal of pyrite was noted; graphite is common in seams within and 
bordering the microcline, and tourmaline-rich selvages less than an inch thick border the 
walls of the sill. There are probably other minerals that were not identified. Tantalite- 
columbite and cassiterite are rather evenly distributed throughout the pegrnatite; on 
the average, one crystal or aggregate up to an inch across of either or both minerals can 
be seen per square foot of naturally exposed surface. The pegmatite material exposed 
in the pits does not appear to be of a higher grade than elsewhere in the sill. A sample 
weighing 23 pounds, considered to be representative of the pegmatite, was obtained from 
dumps a t  the various pits and was concentrated in Ottawa. 



This sample yielded 32.6 grams of concentrates, or an indicated 
recovery of 6.25 pounds from each ton of material treated (Bureau of Mines, 
1944a, p. 6): A weighted average sample of the concentrates recovered 
contained1: tantalum-columbium pentoxide, 66.70 per cent; tin dioxide, 
15.96 per cent; and titanium dioxide, 0.20 per cent. 

Sill No. 4 [approximately 500 feet south-southwest of Sill No. 31 consists of scattered 
exposures along a line trending about north 25 degrees east for a total length of about 
120 feet. About 150 feet farther north on strike a small outcrop of pegmatite in drift 
may represent a continuation of this sill. Furthermore, limited geological mapping in 
the vicinity suggests that sills No. 3 and No. 4 may be parts of the same pegmatite exposed 
on opposite limbs of an anticlinal fold cresting north; if this is so, the body would approach 
1,000 feet in length. I n  those places where both walls can be seen, sill No. 4 is from 10 to 20 
feet wide and dips about 60 degrees west. The mineralogy is similar t o  that in sill No. 3. 
Tantalite-columbite occurs in crystals up to  q inch long. One small fragment largely free 
from gangue showed a specific gravity of 7.54.2 

Best Bet SilLs This pegmatite sill is on Best Bet No. l claim. It con- 
forms to the bedding of the enclosing nodular quartz-biotite schists, striking 
north 30 degrees east and dipping steeply northwest. It is 290 feet long 
and averages 25 feet in width. The texture ranges from granitic to 
coarsely pegmatitic. Quartz and feldspar, including the variety cleave- 
landite, are the main gangue minerals; feldspar forms crystals up to 13 
feet long, and quartz occupies patches as much as several feet across. Mus- 
covite is disseminated in small amounts throughout, but here and there 
forms large aggregates. A little graphite was also noted. 

The observed rare-element minerals in the sill are amblygonite, 
spodumene, tantalite-columbite, cassiterite, beryl, and lithiophilite. 
Amblygonite is the most abundant. A medial zone in the sill, 115 feet 
long and averaging 12 feet wide, is 50 per cent amblygonite, and thus 
probably contains G6 tons of the mineral for each foot of depth. 

An area near the north end of the sill, measuring 25 by 45 feet a t  the 
surface, contains 19 per cent spodumene and 12 per cent amblygonite; 
such material contains 124 tons of spodumene and 7% tons of amblygonite 
for each foot of depth. One crystal of spodumene is 14 feet long and 2 - 6  
feet wide. Six crystals are 6 feet or more in length. 

Stout gains of tajntalite-columbite (presumably a highltantalum variety) 
and cassiterite occur together in the sill. The largest observed grain of 
tantalite-columbite measured 4 inches by Q inch, and the largest observed 
cassiterite, about 1 inch long. The average grain size of both minerals is 
less than + inch. Thin plates (probably a high-columbium variety) up to 
10 inches long by inch thick were also found. The tantalite-columbite 
and cassiterite are most abundant in the medial and upper parts of the 
sill. These minerals aggregate less than 1 per cent of the sill. 

Tantalite-columbite also occurs in stout grains in aggregates of mus- 
covite. Six such aggregates were noted, and their combined outcrop area 
is 47 square feet. A chip sample collected from them by the Geological 
Survey contained4: tin, 3.72 per cent; tantalum pentoxide, 3-56 per cent; 
and columbium pentoxide, 0-09 per cent. 

Beryl, in crystals up to 3 inches in diameter, constitutes less than 1 per 
cent of the sill. 

Six patches of lithiophilite were observed, the largest 2 by 4 inches. 
1 Analysis by H. V. Ellsworth, Mineralogical Section, Geological Survey of Canada. 
2 Determined by H. V. Ellsworth, Mineralogical Section, Geological Survey of Canada. 
a The following account is summarized from data supplied by Y. 0. Fortier. 
4 Analysis by Bureau of Mines, Ottawa. 
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DeStaffany Tantalum Beryllium Mines, Limited 
(Ramona Claims) (123) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-7. Jolliffe, 1944a, pp. 13-15. 

The Ramona group of four claims is 5 miles southwest of the north 
end of Buckham Lake, or about 50 miles slightly south of east from Yellow- 
knife. A winter road from the Ruth mine (121) extends southwesterly 
from Buckham Lake about 20 miles to Franpois Bay on Great Slave Lake. 

W. L. McDonald of Yellowknife reported to the Geological Survey 
in 1940 the discovery of a pegmatite dyke (now locally known as the 
McDonald dyke) containing abundant large spodumene crystals. The 
deposit was examined by A. W. Jolliffe in August 1943. In  September 
i t  was staked by Mr. McDonald, on behalf of Frobisher Exploration 
Company, Limited, as the Lita Nos. l to 4 claims. These claims lapsed, 
and were re-staked in 1947 for DeStaffany Tantalum Beryllium Mines, 
Limited, as the Ramona group.' 

The following quotations are from a report by Jolliffe. 
The pegmatite body strikes north 80 degrees west, has an average dip of 60 degrees 

to  the south, and is apparently conformable with bedding in the enclosing nodular grey- 
wacke of the Yellowknife group. I ts  outcrop is nearly 400 feet long and 12 to 55 feet 
wide with a true average width for this length of about 25 feet.. . .. At both ends the 
pegmatite body passes beneath drift that  extends for 100 feet or more in either direction 
alon the strike. No other pegmatite outcrops were seen. 

Lc t ions  across the McDonald pegmatite show four main mineral zones, of which 
the two central ones are spodumene-bearing. Along either edge is a band consisting of 
quartz, feldspar, and light yellow muscovite in about equal proportions and with crystals 
uniformly about an inch across. The band along the footwall side is up to 3 feet wide, 
whereas that along the hangingwall is up to  8 feet. These pass gradationally into a 
spodumene-rich central section that  may be divided into upper and lower arts of about 
equal width. I n  the upper (southern) half, the quartz and feldspar (main$ pink cleave- 
landite) occur commonly in discrete masses up to several feet across. Very little mica 
is present with these minerals, but "books" up to 6 inches across and 3 inches thick of 
golden yellow muscovite occur a t  intervals along and near the upper contact with the 
even-granular hangingwall zone. The lower (northern) half of the spodumene-rich section 
consists of intergrown quartz, cleavelandite, and a little muscovite up to several inches 
across. The crystal aggregates become smaller and the proportion of mica increases 
towards the footwall. 

Beryl, amblygonite, and lithiophilite occur in the upper half of the central zone but 
together aggregate less than 1 per cent. 

These differences in mineral content and grain size between the upper and lower 
halves of the central zone are not displayed by the spodumene. Both parts contain 
about 30 per cent spodumene by weight, and the crystals (which are commonly elongated 
a t  about right angles to the walls) are equally large in each. [About 50 feet from the west 
end of the dyke]. . . . a  crystal face of spodurnene is exposed for a length of 9.7 feet and is 
up to  0.75 foot wide. Immediately south.. . .another face measures 8 feet by 2.3 feet. 
[Fifty t o  one hundred feet from the east end of the dyke]. . . .numerous large crystals 
extend t o  within a foot or two of either wall; the largest crystal face measures 10.7 feet by 
l foot. About twenty other spodumene crystals in both halves of the central zone ap- 
proach these dimensions; from these upper limits the crystals range in size to  some that 
are only about an inch across. By far the greater proportion of the spodumene is in crys- 
tals more than a foot long. The mineral contains less than 5 per cent visible impurities 
(chiefly quartz stringers), and none of the dull dark green or yellow micaceous alteration 
products, common in other spodumene-bearing dykes, is evident. A 5-pound sample of 
spodumene chips collected throughout the pegmatite was crushed and divided in a Jones 
sampler and analysed2 with the following results: 

1 DeStaffany, G .  D., President, DeStrrffany Tantalum Beryllium Mines, Limited: personal 
 communication. 

2 Analyst. R. J. C. Fabry, Mineralogical Section, Geological Survey of Canada. 



Analysis o./ Composite Spodumene Sample, McDonald Pegmatik 

Per cent 
SiOt ................................................... 64.09 
AlzOr.. ................................................. 27.06 
FeO. .................................................. 1.25 
CaO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.51 
MgO.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.27 
Li20. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.70 
ITn20. ................................................. l .59 
K20 .................................................. 0.15 
MnO.. ................................................. 0.02 

Although lichens prevented close search, tantalite-columbite was found up to within 
5 feet of either wall, and a t  intervals of less than l 0  feet along the outcrop. The mineral 
appears to  be more common and in larger crystals in the upper half of the spodumene- 
rich central zone. Three patches were seen containing tantalite-columbite up to 2f by 
l+ inches by 1 inch. Elsewhere in the pegmatite body several crystals averaging about a 
millimetre across may occur in each square foot throughout areas up to 50 square feet.. .. 
The larger crystals are more or less equidimensional; the smaller ones have a bladed habit. 
Most of them occur in cleavelandite. Two of the coarse clusters are associated with 
white beryl, spodumene, and amblygonite; the other with spodumene alone. Masses of 
pure quartz and pure cleavelandite up to several feet across are nearby in all cases. Spe- 
cific gravity determinations were made on seven of the larger crystals of tantalite-columbite. 
The results ranged from 6 -4 to 7.2535 and averaged 6 -76. Most of the crystals contained 
some gangue. 

The spodumene-bearing part of the pegmatite is about 400 feet long and averages 
22 feet wide (about 19 feet true width a t  an average dip of 60 degrees). A body this 
size will contain about 750 tons per vertical foot. The mineral content of this part of the 
pegmatite was obtained by running a series of taped traverses, each 10 t o  20 feet long and 
aggregating 290 feet, along which the intercepts of the various minerals were measured. 
No particular system could be followed in laying down these traverses, due to  irregular- 
ities in the surface and in the moss and lichen cover. However, most of them were taken 
about parallel to  the walls as most of the spodumene is elongated a t  about right angles t o  
this direction; no traverse was measured in which the line followed the elongation of any 
large spodumene crystal. According to theory, the lineal percentage of any mineral thus 
obtained is equal to  the areal or volume percentage, from which the weight percentage 
can be calculated. The areal percentage of spodumene along traverse lines ranged from 
6 per cent to 45 per cent and averaged 27 per cent. This is equivalent to  30.7 weight 
per cent spodumene. 

No close estimate could be made of the tantalite-colurnbite content of the entire 
pegmatite mass. Three areas, totalling 18 square feet, were found that contain tantalite- 
columbite aggregates sufficiently coarse so that  areal percentages could be mensured. 
Assuming the mineral t o  have an average specific gravity of 6 43. ... , the pegmatite repre- 
sented by the 18 square feet would carry about 1.3 weight per cent of tantalite-columbite. 
Probably the rest of the deposit (about 95 per cent) would carry only a very small fraction 
of this amount, but this will not be known until large-scale bulk sampling is done. 

Dick Group1 (1 13) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheets 85-1-7 and 85-1-10, Henderson and Jolliffe, 1941. 

The Dick group comprises sixteen claims staked by the owner, 
G. D. DeStaffany, in June 1940. Dick Nos. 8 to 12 claims are at the 
south end of Gilmour Lake. Dick Nos. 1 to 7 claims and Nos. 13 to 16 
lie northwest from the north end of Gilmour Lake. 

1 ~escribed from data supplied by A. W. Jolliffe and the Consolidated Mining and Smelting 
Company of Canada, Limited. 



The claims were staked following a discovery of gold-bearing quartz, 
and scheelite was later found in quartz veins. Prospccting and trenching 
were undertaken from June to September 1940, and some work was done 
during 1941. Several quartz veins have been found. 

Vein 4 is on the Dick No. 4 claim. It strikes north 40 dcgrees west, 
dips steeply northeast, and lies parallel with the enclosing Yello.ivl<nife 
sedimentary beds. The vein for 110 fect averages l+ feet in width anci 
contains 0.3 per cent WO3 as scheelite. 

Vein 17 is on the Dick No. 3 claim and parallels the enclosing Yellow- 
knife sedimentary beds. It strikes north 25 degrees  vest, dips 80 degrees 
northeast, and is exposed at intervals for 600 feet or more. Tn-enty-seven 
fcet of the vein averages about 6 inchcs in width and contains about 0 - 5  
per cent WO3 as scheelite. 

Discovery YeIlowknife Mines, Limited (55) 
(See Figure 9) 

Rejerences: Burenu of Mines, 194713; 194Sb. Buresu of Northwest Territories and Yukon 
Affairs, 19472, IvIinersl Claim Sheet 85-P-4. Byrne, 194%. 

INTRODUCTION 

Discovery Yellowknife Mines, Limited, is exploring a gold prospect 
a t  the west end of Giauque Lake1, 52 miles north-northeast of Yellowlmife. 
The property comprises the Avis Nos. 1 and 2 clain~s, Lux Nos. 1 to 4 
claims, Discovery and Quinn fractional claims, and the nearby but not 
contiguous Ash group of six claims. The following description applies to 
the Lux, Avis, Discovery, and Quinn claims. T. D. Anderson was mine 
manager and N. W. Byrne of Yellowknife was consulting engineer when 
the writer esamined the property in June and September 1947. 

Summer access is provided only by aircraft capable of landing on 
Giauque Lake. Winter access is provided by aircraft capable of landing 
on ice, or by tractor train over a winter road from Yellowknife via Pros- 
perous and Duncan Lakes. 

HISTORY 

The Lux and Avis claims were staked by A. V. Giauque and others 
in the summer of 1944 and subsequently acquired by the Jalreway 
l'rospecting Syndicate. Discovery Yellowknife Mines, Limited, formed 
in February 1045, con~pleted the initial diamond drilling program on the 
property prior to August of the same year. The North vein was found in 
November 1945 by a company employce, Bert Wagenitz. An extensive 
progr8m of diamond drilling, designed to esplore this win  and adjacent 
ground, commenced in January 1946, and continued through to Septcmber 
of the same year. Substantial underground development was soon 
decided upon, and an appropriate mining plant and supplies were ordered 
in June 1946. Pending the arrival of this order, a smaller, portable plant 
was flown to the property in October 1946 and the shaft was started in 
November. This plant was used until March 1947, when the first units 
of the permanent plant were installed. Underground operations procceded 
continuously throughout 1947, and exposed gold-bearing quartz in the 
North vein and West zone. Milling commenced January 1, 1950. 

1 This name conforms with local usage and. nsshown on Mineral Claim Sheet 85-P4, designates 
the lake flowing easterly into Tllistlethrvaite Lake. 





ORE RESERVES 

Possible ore in the North vein, to a depth of 300 feet, as  indicated 
by diamond drilling during 1946, has been calculated as  66,000 tons with an  
average gold content of 1.05 ounces (uncut) or 0 -78  ounce (cut)'. Ore 
reserves in 1948 were estimated (Byrne, 1948a) as follows: North vein 
to a depth of 375 feet, 47,700 tons averaging 0.86 ounce gold a ton; West 
zone between the 125- and 375-foot levels, 32,000 tons containing 0-37  
ounce a ton. 

CAMP AND PLANT 

The camp and mining plant are on Lux No. 3 and Discovery fractional 
claims, about 900 feet southwest of, ancl 150 feet above, a dock on Giauque 
Lake. Buildings were erected during 1947, and are of substantial frame 
contruction designed to provide comfortable accomn~odation throughout 
the year for as many as sixty men. Most are sheathed with asbestoside 
and, where necessary, are fully insulated and lined with Insul Board. 
Buildings include: a two-story bunk-house; a two-story combined ~varehouse, 
office, commissary, and staff house; cook-house with electric refrigerator; 
dry; blacksmith and machine shop; power and hoist house; boiler house; 
and carpenter shop. The 65-foot headframe, of British Columbia fir, is 
completely enclosed and provided with an ore bin of about 40 tons capacity. 
Radio provides two-way communication with Yellowknife. 

Thc surface mining plant includes tu-o D 13,000 Caterpillar diesel 
engines each driving a Gardner Dcnvcr compressor with a rated output 
of 440 cubic feet of air a minute, an 8- by 6-inch Ingersoll Rand two-drum 
air hoist, and a D 3,400 Caterpillar diesel-electric set with an output of 
21 KVA. Camp and plant are heatcd by a 40-horsepower wood-fired 
boiler. Water for camp and mine use is pumped from Giauque Lake, 
through 850 feet of pipe encased in a steam-heated insulated box, to a 5,000 
gallon wood-stave tank. Tcn 2,200-gallon tanks are used for storing 
diesel fuel. Rolling stock consists of an Allis-Chalmers A-C 10 tractor 
with blade and winch, and a &ton, 4 by 4 Chevrolet truck. 

DEVELOPMENT 

The propert,y was explored from the surface by a few trenches and by 
diamond drill-holes aggregating about 23,500 feet. This work, completed 
by September 1946, was done mainly on Lux No. 3 claim, but  a little was 
done on Discovery fractional and Lux No. 4 claims, which adjoin Lux No. 3 
to the north and south respectively. 

Underground esploratory openings, to September 30, 1947, all on Lus 
No. 3 claim, comprise: a three-compartment vertical shaft 275 feet deep 
with stations a t  depths of 125 and 250 feet; 1,012 feet of drifts and crosscuts 
on the 125-foot level; and 276 feet of drifts and crosscuts on the 250-foot 
level. Openings on the 125-foot level include: 456 feet of drifts on the North 
vein; a crosscut about 240 feet in length extending southwesterly from 
the North vein to the West zone; and, from the end of this crosscut, a 
drive in the West zone extending about 100 feet southeasterly. Drifts 
on the 250-foot level total 227 feet and are confined to the North vein. 

1 Discovery Yellowknife Mines, Limited: First Annual Rcport, for the ycar ending Scpternber 
30, 1947. 



GEOLOGY 

The explored area is underlain by volcanic and sedimentary rocks 
of the Yellowknife group. A belt of andesite, tuff, agglomerate, and 
derived rock outcrops as a prominent ridge on Lux Nos. 3 and 4 claims 
and on t,he property of La Salle Yellonlknife Gold Mines, Limited (56)) 
which adjoins the latter claim on the south. This belt is more than a mile 
long, as much as 800 feet wide, and trends about north 40 degrees east t o  
narrow and end near the centre of Lux No. 3 claim. Andesite probably 
predominates within this belt and is a fine- to medium-grained, dark green 
to black rock, here and there displaying well-formed pillows. The tuff 
and agglomerate are well-bedded, dark green or black rocks. The beds 
range in thickness from a few inches to  3 feet or more, the agglomerate, 
containing fragments as much as several inches in diameter, generally 
comprising the thickest beds. Pink garnets, from T', to  a inch in diameter, 
are abundant in a few of the tuff beds. Pyrrhotite and pyrite, as dissem- 
inated grains and minute streaks and lenticlcs, are common within the 
volcanic assemblage and have resulted in many rusty patches and zones. 

Grey-surfaced, thin-bedded, hard, black, tuffaceous argillite outcrops 
as two narrow bands on Lux No. 3 claim. One of these lies along the west 
side of the volcanic rocks, and the other lies within, but  close to, their 
east side. I t  is possible that  these argillites, if completely esposed, would 
be found to comprise a continuous band, bent in the form of a crude U 
open to the southnrest, that  everywhere lies a t  or close to the border of the 
northeast tip of the volcanic belt. 

Elsewhere the explored area is underlain by fine- to medium-grained 
schistose greywacke and minor argillite, slate, and phyllite. Imperfect 
nodules of cordierite, andalusite, and other minerals are common. Foliation 
has obliterated much of the bedding, which, however, may still be identified 
here and there within the thin-bedded argillaceous members. 

In  general the formations strike between northeast and northwest 
and dip steep westerly. In  a few places near the northeast side of the 
volcanic belt the shape of the pillows suggests that  these volcanic rocks 
underlie and are, therefore, older than the sedimentary strata that  adjoin 
them on the northeast. So far as known, the latter strata succeed the 
volcanic members without angular cliscordance. The detailed structure 
is not known, mainly because of the scarcity of exposures displaying 
attitudes and tops of beds and flows. However, deformation was probably 
particularly intense near the northeast tip of the volcanic belt, where 
the rocks of the latter, mainly originally andesitic tuffs and agglomerates, 
have been squeezed and recrystallized to amphibole-feldspar schists and 
gneisses and partly enclose a body of conspicuously drag-folded and frac- 
tured greywackes, tuffaceous argillites, and minor pyroclastic rocks. 
Furthermore, greynrackes and associated sedimentary rocks for several 
hundred feet east and northeast of the tip of the volcanic belt, and including 
those adjacent to the North vein, are likewisc greatly fractured and 
deformed, and are cut by numerous small quartz stringers and lenses. Foli- 
ation is generally about parallel with the bedding, even in some instances 
where the latter is involved in small drag-folds. However, in thc con- 
spicuously drag-folded body of undifferentiated schistose greywackes 
and other rocks (See Figure 9) the foliation, in part a t  least, maintains 
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a north-northeasterly strike about parallel with the steeply inclined limbs 
of the folds, and, in consequence, transects the beds in the axial parts 
of these folds. The plunge of drag-folds within this body was not measurcd 
but is probably very steep. 

DESCRIPTION O F  DEPOSITS 

North Vein. This vein lies within sedimentary rocks a few hundred 
feet east-northeast of the northeast end of the volcanic rocks. As explored 
to date, it occurs in the form of an anticline, the axis of which plunges 80 
degrees north. The limbs trend about south and dip west, the westcrn 
limb a t  about 75 degrees and the eastern, 85 degrees. The vein thus 
outcrops as a U, open to the south, the arms of which lie about 70 feet apart. 
The general course of the vein on the 125- and 250-foot levels is similar to 
that on the surface except that, because of the divergence in dip, the parts 
occupying the east and west limbs of the structure lie a little farther apart. 
Below the 250-foot level the vein has been probed by a few drill-holes, the 
deepest of which intersected i t  in the axial part of the structure a t  a reported 
vertical depth of about 430 feet. 

The immediately adjacent M-all-rocks are fine-grained schistose 
greywackes, argillites, and phyllites. They are commonly thin bedded, 
and in rare instances display a few ovoid knots, and imperfcct crystals of 
andalusite. Many beds are distinctly foliated parallel with the bedding, 
and are involved in a few, small, steeply plunging drag-folds, each of which 
displaces the course of the beds a foot or so. Bedding and foliation adjacent 
to the limbs of the vein-structure trend about north and dip steeply west; 
on the 150-foot level, close to the axis and on the hanging-wall of the vein, 
they strike about west and dip 80 degrecs north. Here and there on the 
same levcl, glistening grey phyllite and fine-grained, schistose greywacke 
display innumerable minutc crenulations; these generally plunge 70 to 
80 degrees north, but steep southerly plunges were also noted. 

Before construction began a t  the property, the vein was probably 
nearly continuously exposed a t  the surface for a length of about 420 feet, 
passing a t  each end beneath muskeg. An accurate estimate of its average 
outcrop width was not possible a t  the time of examination, but i t  is prob- 
able that average, maximum, and minimum outcrop widths are similar 
to those encountered on the 125-foot level. Its greatest exposed length is 
found on the latter level where, for a length of 456 feet, i t  averages about 
24 feet wide and varies in width from a feu. inches to about 9 feet. On 
the east limb of the structure the vein was explored to where i t  ended; and on 
the west limb i t  was followed to where i t  was lost among several highly 
irregular quartz bodies. Drifting on the 250-foot level was in progress a t  
the time of the last examination, but widths encountered there were com- 
parable to those of the corresponding part of the vein on the 125-foot IeveI. 
The vein is composed mainly of quartz. The walls are sharp and, com- 
monly, the quartz adheres to the wall-rock; in some instances, however, i t  
parts readily from the rock and is bordered by less than an inch of schist. 
Where quartz adheres to  the wall-rock the latter generally contains abun- 
dant coarse dark brown mica within $ inch or so of the contact. I n  places, 
especially on the west limb of the vein-structure, numerous veinlets branch 
from the main vein and extend as far as several feet into the adjacent 
formations. The vein is generally sinuous or intricately contorted, but 



on the east limb of the structure i t  is in part nearly straight. Almost 
everywhere, however, the walls parallel the adjacent strata. Most of the 
quartz is medium grained, and banded or mottled in shades of grey. That  
occupying the east limb of the structure, for instance, is well banded 
parallel with the walls. These bands comprise layers of light grey quartz 
alternating with nearly straight layers or partings, 1 inch or less in thickness, 
of silicified biotitic rock, or of quartz rich in biotite resulting from the partial 
replacement of layers of ~vall-roclc. Elsewhere, the dark, commonly 
micaceous quartz occupies discontinuous, straight or sinuous layers or 
irregular ill-defined patches interspersed among lighter grey varieties. 
A second, and probably younger, type of quartz is coarse grained and white 
or glassy. It forms veinlets, as much as several inches wide, that transect 
the medium-grained, mottled and banded vein material and do not, as a 
rule, extend beyond the vein walls. 

The North vein contains, in addition to quartz and biotite, small 
amounts of pyrite, pyrrhotite, chalcopyrite, arsenopvrite, pentlandite, 
magnetite, hematite, ilmenite, gold, feldspar, and an unidentified carbonate 
mineral. The metallic minerals probably constitute much less than 1 
per cent of the vein, and are found mainly in or close to the micaceous 
layers and partings of the medium-grained quartz. 

An orebody occupies thc widest part of the vein a t  the surface and on 
the 125- and 250-foot levels (See Figure 9)) and thus comprises that  part 
of the vein that extends southeasterly from the axis or most northerly 
part of the vein-stlucturc. Its dimcnsions and grade on the 125-foot level 
are reported1 to be: length, 93 feet; average \~idth ,  5 - 5 or 5 - 9  feet2; and 
gold content, 1-21 or 1.365 ounces a ton. Those on the 250-foot level 
are reported by the same source as: length, 105 feet; average width, 4.34 
or 7 .2  feet; and gold content, 1 a232 or 1.217 ounces a ton. Most of the 
gold seems to occur within about 13 feet of the southwest wall of the orebody, 
where, also, pyrite and pyrrhotite are particularly abundant. The orebody, 
in addition to being much wider than most other parts of the vein, contains 
the greatest concentration of veinlets of the coarse-grained, white or glassy 
quartz. Furthermore, i t  is less ~vell banded and slightly morc sinuous 
than the vein to the south, and much less contorted and less variablc 
in width than the vein to the west and south~vest. A bulk sample from this 
orebody, submitted to the Bureau of Mines, Ottawa, assayed (1947b, p. 3): 
gold, 1.69 ounces a ton; silver, 0.26 ounce a ton; iron 2.06 per cent; ancl 
sulphur, 0.19 per cent. Tests made on this sample indicated that  a high 
percentage of the gold can be recovered by cyanidation, amalgamation, 
or blanlcct concentration, or combinations of these procedures. 

Other gold-bearing quartz, somc of urhich may be ore, occurs in the 
west limb of the structure. This part of the vein, as already stated, is 
narrower and much more contorted than that comprising the orebody 
described above. 

West Zone. About 350 feet southwest of the North vein, scattered 
small quartz bodies cut volcanic roclcs to comprise what is known as the 
West zone. Very little, however, is known of the distribution of these 

1 Discovery Yellowlrnile Mines, Limited: First Annual Report, for the Year Ending September 
30, 1947. 

2 The first figure quoted for average \~ idt l i  or goltl contcnt was derived from channel samples, 
and the second from car samplcs. 



bodies, and no well-defined containing structure has been recognized. 
The volcanic rocks, derived from andesitic tuffs and agglomerates, are 
hard, fine grained, dark green, black, or rusty, and are faintly foliated to  
gneissic aggregates of amphibole, feldspar, quartz, pyrrhotite, pyrite, and, 
in some instances, garnet. The foliation and gneissic bancl~ng trend 
about north and dip about 85 degrees west. The zone is exposed by three 
trenches and, a t  September 30, 1947, by a straight drive about 100 feet 
long that lies below these trenches on the 125-foot level. The drive 
trends south 30 degrees east. Quartz comprises only a small proportion 
of these exposures; it forms veins l inch to 6 inches wide, and lenticular or 
irregular masses. The veins strike and dip in many directions. The 
quartz is glassy, adheres firmly to the enclosing rock, and contains patches of 
rock in addition to a little pyrrhotite, pyrite, and white feldspar. En- 
couraging amounts of gold are reported to have been encountered in some 
of this quartz, but none was seen. 

UNDERGROUND OPERATIONS 

Workings are provided with l&inch gauge track and about 15-pound 
rails. Broken rock and ore are loaded into mine cars by a Gardner-Denver 
mucking machine, trammed by hand, and hoisted to surface in cars. 
Hoisting is done in cages operating in two of the three shaft compartments. 
The underground openings have not required timber supports to date. 
Very little water enters the workings. Permafrost extends a t  least as 
deep as the 125-foot level, where ice was encountered in a minor fault 
fissure in the West zone. Late in September 1947, underground exploration 
was proceeding a t  a rate of tn-o rounds daily, one in the West-zone drive on 
the 125-foot level, and one on the North vein on the 250-foot level. 
Detachable bits arc used with all rock drills. 

Samples for assay are obtained from two channels on each drift face, 
and from cars. Channel sarnples arc later cut from the backs of all drifts. 
In  the rare instances where assays indicate a gold content in excess of 3 
ounces a ton the higher figure is reduced ('cut') to 3 ounces before being 
used in ore computations. Gold content calculated by averaging assays 
from channel samples commonly differs materially from that computed 
from assays of car samples. The operators consider the latter the most 
reliable. 

COSTS AND GENERAL OPERATING DATA 

Expenditures to September 30, 1947, totalled $645,391.73 and in- 
cluded: buildings and structures, $105,578.39; equipment, $76,989.64; 
shaft and underground devclopment, $186,322.91; and surface exploration 
and diamond drilling, $145,430.62'. 

Shaft sinking and drifting were done by contract, the former a t  
$68.50 a foot and the latter a t  512 a foot. These figures include the cost 
of labour and explosives only. 

Standard surface diamond drilling was done by contract a t  $2.50 a 
foot under an agreement whereby the contracting company was charged 
board for the drill crew a t  a rate of $2.50 for each man each day, and 
Discovery Yelloarknife Mines, Limited, provided transportation for men, 

1 Discovery YellowknifeMinos, Limited: Yirst Annual Report, for the Year Ending September 
30, 1947. 



equipment, and gasoline from Yellowknife. The contract price for 
underground diamond drilling is $1.50 a foot, with the same arrangements 
for board and transporation and with the mining company providing power. 

About 150 tons of freight was flown to the property from Yellowknife 
during March 1947 by DC3 aircraft a t  a cost of about $40 a ton. Freight 
by tractor train during the same winter was hauled at a contract rate of 
$26 a ton. 

Employees totalled about 40 persons, as follows: staff, 7; surface, 
18; underground, 15. Hourly wages included: surface labour, $1 to $1.25; 
carpenter, $1.50; miner, $1.25; helper, $1.15; mucking-machine operator, 
$1.25; trammer, $1.15. One dollar a day was deducted from these wages 
for board. Cook and night cook received $250 and $200 a month, 
respectively, and free board. 

Diesel fuel, delivered a t  the property by tractor train, costs about 
41 cents a gallon. Wood for fuel, cut by contract, costs $12 a cord delivered 
in pole lengths. 

Lumber for all ordinary construction was sawn a t  the property from 
local timber. 

Diversified Mining Interests (Canada), Limited1 
(Arseno and R.A. Groups) (34) 

(See Figure 10) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Clnim 

Sheet 86-B-6. Stanton, 1947, pp. 7-10. Stanton, Tremblay, and Yardley, 1948. 

INTRODUCTION 

Diversified Mining Interests (Canada), Limited, has explored gold- 
bearing quartz veins on a property comprising Arseno Nos. 1 to 3 and the 
contiguous R.A. Nos. 1 to 10 and 13 to  15 claims. The claims are on 
Leta Arm, a bay on the north side of Indin Lake, about 130 miles north- 
northwest of Yellowknife. They lie between the Leta group of Lexindin 
Gold Mines, Limited (35), on the north, and the North and Tartan 44 
groups of North Inca Gold Mines, Limited (37), on the south. Aircraft 
from Yellowknife provided the only means of access used, but probably 
a winter road following a direct route from Yellowknife could be constructed 
a t  nominal cost. The property was first examined for the Geological 
Survey of Canada by M. S. Stanton in 1946. The writer visited the 
property in August 1947. At that time, the principal gold-bearing zone, 
most of which lies beneath Leta Arm, had been explored mainly by diamond 
drill-holes. Accordingly, much information was derived from drill plans 
and records courteously provided by the company. Diamond drill-core 
was not examined. J. R. Macdonald was mine manager, and J. F. Wright 
managing director and geologist. 

HISTORY 

Probably part of the property was staked first by Territories Ex- 
ploration Company, Limited, and subsequently allowed to lapse. The 
Arseno claims mere staked early in 1945, and the R.A. group in March 

1 Reorganized and name changed to Progress Diversified Minerals Limited in 1949. Indigo 
Gold Mines. Limited, sequired three claims of Arseno group and fifteen claim8 of R.A. group from 
Progress Diversified Minerals, Limited, in 1949. 



1945'. Diversified Mining Interests (Canada), Limited, was incorporated 
in March 1945 to acquire this and othcr property. Gold was found on 
Arscno No. 2 claim (No. 2 deposit) in June, on Arseno No. 1 claim (No. 1 
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Figure 10. Generalized geology, and location of principal mineral deposits on properties of Lexindin 
Gold Mines, Limited (Leta group), Diversified Mining Interests (Canada), Limited 
(-4rseno and R.A. groups), and North Inca Gold Mines, Limited (North and Tartan 
44 groups). 

deposit) in July, and on Arseno No. 3 claim (No. 3 deposit) in September. 
Before freeze-up, a little X-ray diamond drilling, under the direction of 
W. Manley, was done on Nos. 1 and 2 deposits. The main drilling program, 

1 J. R. Macdonald, mine manager: personal cornrnunication. 



mostly on No. 1 deposit, was supervised by J. D. Wright, and completed 
between March 10, 1946, and June 3, 1947. A mining plant and supplies 
were flown to the property in February 1947, and J. R. Macdonald took 
charge of underground work and surface construction. A shaft was collared 
on April 17. Lateral work on the first level commenced in July and con- 
tinued until late in the year, when operations ceased and the workings 
were allowed to flood. No significant work was done during 1948. 

CAMP AND PLANT 

The camp and plant are near the southeast corner of Arseno No. 1 
claim. The camp includes a two-story frame bunk-house designed to  
accommodate 38 men, a cook-house with a seating capacity of about 50, 
and a temporary frame structure housing the office, warehouse, and 
commissary. The bunk-house and cook-house are insulated, and sheathed 
with asbcstoside. Other shelter is provided by various tents on frames. 

Two Canadian Ingersoll-Rancl compressors, each with rated output 
of 760 cubic feet of air a minute, are driven through V-belts by two Wau- 
kesha spark diesel engines (Models 145HK). These engines were not 
housed a t  the time of the writer's visit. A double-drum, air-operated, 
S- by 6-inch Canadian Ingersoll-Rand hoist services the shaft. Other 
items are a 40-foot headframe, various oil storage tanks with an aggregate 
capacity of about 28,000 gallons, and a 10,000 gallon wood-stave water 
tank. Under favourable conditions a radio transmitter and receiver 
afforded daily contact with Yellowknife. 

DEVELOPMENT 

The main or No. l deposit trends northerly across a narrow neck of 
land connecting a peninsula on the west with the mainland on the east. 
The operators recognize three nearly parallel zones of quartz veins within 
this deposit. They are designated l-A, l-B, and l-C, from east to west; 
l-B and l-C zones lie about 90 and 130 feet, respectively, west of l-A zone. 
Quartz has been exposed in l-A zone by a little stripping and trenching 
a t  intervals for 450 feet, almost the entire width of the neck of land. Quartz 
of l-B zone has been stripped for about 40 feet a t  the south edge of the 
outcrops. Four or five quartz exposures of l-C zone are displayed along 
a length of 240 feet. No. 1 deposit and adjacent ground have been probed 
by diamond drill-holes along a strike length of about 1,500 feet. The 
southern part.of this length lies beneath the outcrop area, and the remainder 
beneath Leta Arm to the north. About fifty-one holes were completed, with 
an aggregate length of about 17,500 feet. Most of these holes intersected 
the deposit a t  vertical depths of less than 300 feet, but a few cut i t  a t  
depths of between 300 and 500 feet. A three-compartment shaft, 202 feet 
deep, is about 40 feet east of the outcrop of l-A zone. Development work 
(December 1947) on the 175-foot level comprised: crosscuts, 176 feet; 
drifts, 959 feet; and diamond drill-holes, 1,729 feet. The drifts are about 
equally distributed north and south of the crosscut from the shaft, and 
nearly all drifting was intended to explore 1--4 zone. 

No. 2 deposit, about 3,500 feet north of the shaft, has been probed by 
five drill-holes totalling 1,069 feet. 

No. 3 deposit, about 1,500 feet south-southwest of the shaft, has been 
explored by trenches and six drill-holes totalling about 2,000 feet. 



GEOLOGY 

The rocks near the mineral deposits are volcanic and sedimentary 
members of the Yellowknife group (See Figure 10). The volcanic rocks, 
schistose greenstones derived mainly from andesitic or dacitic lavas and 
related pyroclastic facies, form a northerly trending belt lying a short 
distance west of the deposits. The rocks enclosing the deposits are well- 
cleaved slates, schistose argillaceous greywacke, and schistose greywacke or 
fine-grained, fissile, quartz-mica schist. Cleavage and bedding trend about 
north and are vertical or nearly so. Leta fault, a brealt traced for many 
miles, strikes about north. Most of i t  lies within the sedimentary strata 
near the volcanic contact, but near No. l deposit it separates the volcanic 
and sedimentary belts. Neither the direction nor the amount of displace- 
ment along the fault is known. The Aztec fault trends north-northwest, 
probably marks a left-hand displacement, and may join the Leta fault 
just south of No. 1 deposit. 

DESCRIPTION O F  DEPOSITS 

Very little undergrouncl work had been done a t  the time of the writer's 
visit and, unless otherwise stated, the follo~ving descriptions apply to surface 
exposures. 

No. 1 Deposit. The three zoncs (l-h, l-B, and l-C) of No. l deposit 
are marked by scattered esposurcs of lenses and veins of quartz in slate 
and schistosc argillaceous greywacke. Hcre ancl there the quartz bodies 
are encloscd in rusty, sheared slate, but insufficient surface work has bccn 
done to demonstrate that any of the zones represents a sharply defined 
continuous body of distinctively sheared rock or that the various quartz 
bodies approach continuity. The southcrn esposed ends of the zones lie 
75 to 200 feet east of the northerly trending Leta fault that separates the 
sedimentary host rocks from dncitic volcanic roclts to the west. The es- 
posed parts of the zones trencl east of north and thus, in that direction, 
diverge from the fault. Kone has been traced southerly to thc fault. 

Zonc l-A has bcen traced a t  intervals on the surface for 450 feet and, 
by drilling, northcrly for another 650 feet or more beneath Lcta Arm. 
Its strike changcs from about north 30 degrees east., near its most sou- 
thcrly outcrop, through about north 10 degrccs east near its most northcrly 
outcrop, to nearly north bencath Leta Arm. Its dip is nearly verticttl, 
perhaps averaging stecply wcst. Exposed widths of rusty, sheared slate 
and associated quartz range frorn about 1 foot to 20 feet or more. The 
zone is about parallel with the bedding ancl cleavage of the enclosing strata. 
The rock within the zone, between the shaft and the shore of Leta Arnl 220 
feet to north, is a flaky, black, graphitic slate impregnated with crystals of 
pyrite. This rock \yeathers rusty a t  the surfacc and is sharply separated, 
a t  its esposed west xvall, from the grey, lcss sheared nrall-rock. South 
of the shaft the rock immediately adjacent to the quartz esposures is 
not much more sheared than elsewhere. Quartz is exposcd a t  five places 
along the outcrop length of the zone. I t  occurs as veins and lenses that, 
for the most part, are nearly parallel with the foliation of the enclosing 
rock. In  places several veins or lenses occur side by side. The amount of 
quartz in the various trenches varies widely. Thus, about 120 feet south- 
west of the shaft only one vein, 6 inches to 1 foot wide, was noted, whereas 



north of the shaft, near the lakeshore, three parallel quartz bodies display 
an aggregate width of about 9 feet. The walls of the quartz bodies are 
sharp. Much of the quartz is mottled white and dark grey. The white 
variety is fine grained and sugary, whereas the grey variety is coarse 
grained and glassy. The white variety commonly encloses the grey, 
and the boundaries between the two are sharp in places, gradational else- 
where. The proportions of grey and white quartz vary widely from place 
to place. Veinlets, & to 1 inch wide, of milky white, vuggy quartz, with 
pyrite and rusty weathering carbonate, cut the mottled quartz. Metallic 
minerals generally do not comprise more than 1 per cent of the vein matter. 
They include, in approximate order of abundance, pyrite, arsenopyrite, 
pyrrhotite, galena, chalcopyrite, sphaIerite(?), and gold. A soft, grey, 
unidentified mineral, possibly jamesonite, has been reported (Stanton, 
1947, p. 8). 

Not all core was recovered during diamond drill operations and, 
accordingly, the company does not consider that the drilling data provide 
a reliable means of estimating the average grade and tonnage of vein 
material intersected. However, their best available data are reported1 
to indicate ore as follonls2. North of the shaft, nine holes cutting the zone 
a t  depths of 70 to 225 feet, suggest an ore shoot 600 feet long, with an 
average width of 3 - 5  feet and a grade of 0.72 ounce of gold a ton (uncut) 
or 0.63 ounce a ton (cut). Twelve holes cutting the zone a t  depths of 
225 to 450 feet indicate ore for a length of 1,000 feet, with an average 
width of 4.7 feet and a grade between 0.36 and 0.44 ounce a ton. Ore 
indicated by these twenty-one holes amounts to 118,000 tons, grading 
0.46 ouncc of gold a ton. Drifting on the 175-foot level is reported3 to 
have encountered three shoots of gold-bearing vein matter as folloivs: 
( l )  280 to 330 feet south of the shaft-averagc width, 4.0 feet; grade, 
0.46 ounce gold a ton; (2) 155 to 205 feet north of the shaft-avcrage 
width, 3 a5 fcet; grade, 0.75 ounce a ton; and (3) 240 to 448 feet north of the 
shaft-average width, about 9 .5  feet; grade, about 0.21 ounce a ton. 
A sample of vein material taken from this level for a mill test is reported 
to have assayed 0 a335 ounce of gold a ton. 

Scveral steeply dipping, probably left-hand faults are said4 to have 
offset the gold-bearing veins slightly. 

Zone l-B was observed only a t  the southern rock outcrops where a 
quartz lens is exposed for about 40 feet and ranges in width from about 
4 inches to a foot or more. Thc adjacent greywacke and argillitc strikes 
north 50 degrees east and is vcrtical or dips steeply northwest. The 
vein crosses the bedding in places, and elsen.here is parallel with it. Thc 
zone is said to have been traced by drill-holes for about 560 feet, to parallel 
l-A zone, and to contain gold. 

Zone l-C is about parallel with zone l-A. The most southerly pit 
displays about a 4-foot width of rusty, nearly vertically sheared slate, 
which encloses a quartz lens up to l$  feet wide. Widely scattered quartz 
bodies exposed a t  intervals for 240 fcet north of the pit a.re from a few inches 

1 Diversified Mining Intercsts (C:inacln), Limited: First Annual Report for tlic Yenr Ending 
December 31st, 1946. 

2 This report does not differentiate, cvcept wllerc indicated below, between cut and uncut 
grades. 

Diversified Mining Interests (C:mada), Limitctl: Second Annual Report for the Year Ending. 
December 31st, 1947. 

'Macdonnld, J. R., mine mnnnger: personal commonication. 



to about 2 feet wide. Diamond drilling is said to have traced the zone for 
a length of about 540 feet and to have encountered encouraging amounts 
of gold. 

No. 9 Deposit was not examined by the author. It is reported to con- 
tain gold. No work has been done on it since it was described by Sts~nton 
as follows: 

The zonc consists of quartz lenses and stringers occupying shears in slates and grey- 
macke. The southernmost exposure consists of vitreous to sugdry, white, pinkish and 
grey quartz veins and str~ngers across a width of about 10 feet. There are two main veins, 
each 1: to 2 feet in width, with an intervening area of quartz str~ngers and sil~cified sedi- 
mentary rock The quartz is m~neral~zed with pyrite and chalcopyrite. The veins are 
in a shear zone striking north 2nd dipping vertically. A considerable amount of soft, 
graphitic.mnteria1 occurs on the west side of the vein. Roughly 200 feet north of this 
exposure 1s a mineralized quartz vein or lens 2; to 3 feet wide, which is exposed for 35 feet. 
The main lens appears to be open to\vards the south, but breaks up northwtlrds into several 
quartz stringers in the form of n stockwork. The vein quartz is dark grey, and is tr.m- 
sected by white quartz veinlets. About 100 feet farther north, trenching and stripping 
expose two shear zones for n length of 65 feet. These are separated by about 25 feet of 
cleavable slaty rock that is loczlly slightly knotted. The shear zones strike from north 
15 to north 20 degrees cast, and a little dark grey and rusty quartz occurs 3s stringers in 
parts of them. 

The above zones extend northwards into Lexindin ground, and, including the part in 
Lexindin, can be traced for about 550 feet, terminated a t  each end by the lake. 

No. S Deposit nras not examined by the writer. It is reported to have 
been traced for about 240 feet and may be a part of No. 1 deposit, displaced 
towards the southeast by the intervening left-hand Aztec fault. No 
work has been done since it was described by Stanton as follo~vs: 

The showing consists of irregular quartz stringers and lenses within a shear zone 
in greywackes and argillites. The zone has been uncovered for about 115 feet, has a 
maximum observed width of about 8 feet, and an average trend of north 15 degrees east. 
Trenching reveals that the quartz masses are extremely irregulnr in shape and size, and 
occur as pods and stringers lying in rusty crenulated schist. Exposures are terminated a t  
the south by the lake. The direction of schistosity is variable, but a t  the southern ex- 
posures is north 25 degrees east; dips are vertical. Quartz is grey to  white and rusty, 
and is mineralized by pyrite, which has undergone considerable oxidation to limonite. 
Visible gold was observed a t  one place. Arsenopyrite is reported, and, as with the KO. 1 
deposit, is believed to be generally indicative of gold. 

UNDERGROUND OPERATIONS, COSTS, AND GENERAL OPERATING DATA 

In  August 1947, only one of the tiiro hoisting compartments in the shaft 
was in use, and all rock, supplies, and persons mere handled in a bucket. 
All mucking was done with a Gardner-Denver loader. About 200 feet of 
lateral work had been done on the 175-foot level and no timbering had been 
required. No permafrost had been encountered in the underground 
workings or in the diamond drill-holes from the surface1. Later in the year 
the width of the gold-bearing zone was found to exceed the width of the 
drift, and closely spaced diamond drill-holes were used to probe the drift 
walls and determine the full width and gold content of the zone. 

A metallurgical test of ore from the 175-foot level is reported2 to have 
indicated that medium fine grinding followed by cyanidation would afford 
a 97 per cent gold recovery. 

I Macdonald, J. R., mine manager: personal communication. 
2 Diversified Mining Interests (Canada). Limited: Second Annual Report for the Year Ending 

Decenlhcr 313t. 1047. 



Development cost to December 31, 1947 (not including head office 
espense), was reported as $280,094.48. The shaft (two hoisting compart- 
ments 4; by 5 feet inside timbers and a manmay 4 by 5 feet inside timbers) 
was sunk by contract, a t  $65 a foot, including charges for supervision, 
hoistman, deckman, steel sharpener, and all underground labour and 
explosivcsl. The published true cost, exclusive of collar, n-as $15,157.47, 
or about $90 a foot. The approsimate true cost of surface diamond 
drilling is said to be $4.50 a foot. 

All ircight, including plant and fuel, was transported to the property 
by aircraft. Early in 1947, 385 tons m-cre flown from Yellowknife by a 
DC3 aircraft a t  a cost of $110 a ton. The company operates a Fairchild 
Iiuslry aircraft for emergcncy freight, supplies, and personnel. 

On August 1, 1047, tn-enty-sis men lvcre employed, including airplane 
pilot and mechanic, and agent a t  Yellowknife. The scale of wages n-a.s 
that  used a t  the Con n ine  (73) a t  k'ello~~*knife. 

Diversified Mining Interests (Canada), Limited 

(Mug Group) (32) 
References: Bureau of Northwest Territories and Yukon AlTairs, 1947a, Mineral Claim 

Sheet 86-B-6. Stauton, 1947, pp. 7, 10. 

The Mag group of twelve claims is a t  the northeast end of Chalco 
Lake, about 132 miles north-northurest of Yellowknife. It is controlled 
by Diversified Mining Interests (Canada), Limited, and lies about 7 miles 
northeast of the Arscno and R.A. groups (34) where the same company 
has done considerable development ~vork. 

The Mag group was examined by Stanton in August 1946 when strip- 
ping and trenching was in progress on several showings. His descriptions 
follow. 

Mug No. 11 Claim. About 2,000 feet north of the inlet of Indin River a t  Chalco 
Lake, and on the east side of the river, is a pit exposing a mineralized zone a t  the contact 
of a diabase sill with rusty graphitic slates that strike northe:tsterly and dip steeply north- 
west. The zone is mineralized with pyrite, marcasite, pyrrhotite, and chalcopyrite, and 
diabase is locally traversed by lenses and veinlets of quartz and carbonate. 

Mag No. 9 Claim. About 1,000 feet north of the above showing, and on the west side 
of Indin River, are two pits exposing several small quartz lenses and stringers across a 
width of as much as 24 feet, and for a length of about 26 feet. The quartz lies in a rusty 
graphitic shear zone in slates and greywackes nt and near the contact with a small sheared 
acid sill. The zone trends north 40 to 50 degrees east and dips vertically to  steeply west. 
Minerals include pyrite and pyrrhotite, and a little gold is reported to  have been recovered 
in panning. The quartz is grey and vitreous, locally rusty, and is associated with cnr- 
bonate. About 150 feet southwest of these exposures, trenching has bcen done along a 
rusty zone in a sheared acid sill cutting argillnceous greywackes. A little grey to rusty 
quartz is prescnt and is mineralized with pyrite. 

Mug No. 3 Claim. About 3,000 feet north of the above showings, trenching on the 
southwest bay of a small lake has exposed a few stringers and lenses of vitreous to rusty 
quartz in folded slates and greywnckes. The slntes are in part graphitic. The zone does 
not appear to extend far along the strike. 

Mug Nos. 4 and 2 Claima. Some 2,000 feet northwest of the Mag No. 3 showing, 
near the boundary of Mag No. 4 and Mag KO. 2 claims, surface stripping has exposed 
quartz veins and stringers across s width of about 20 feet. The zone occurs a t  the contact 
of a sheared, rhyolitic volcanic rock to the west and greywacke to the east. The contact 

1 Macdonnld, J. R. ,  mine manager: personal communication. 



strikes north 20 degrees east and dips about vertically. It is mineralized with dark grey, 
g1:tssy to  rusty quartz. Considerable limonitic oxidation occurs on fracture surfaces, 
but very little pyrite was seen. Some black graphitic slate occurs a t  the exposure. When 
examined work had only commenced, and no information concerning length or grade is 
known. 

The volcanic and sedimentary rocks belong to the Yellowknife group. 

Doris Yellowknife Gold Mines, Limited (25) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 86-B-5. Lord, 1942a, pp. 46-47. 

A gold prospect, comprising Avis Nos. 1 to 12 claims and the con- 
tiguous A.S. Nos. 1 and 2 claims, has been explored by Doris Yellowknife 
Gold Mines, Limited. The claims are on the east side of the north end of 
Norris Lake, about 145 miles north-northwest of Yello\vltnife. The follotv- 
ing description is derived from data supplied by G. M. Webster, who 
directed the work of the Doris Yelowknife company; from notes by 
J. T. Wilson, who visited the property for the Geological Survey in August 
1930; and from a brief examination by the writer on July 24, 1947, after all 
work had stopped. 

The property was first staked as the Midas group by Victor Stevens 
and Malcolm Norris in July 1938. The main gold-bearing zone, on the 
sbuth side of a bay that forms the northeast corner of Norris Lake, was 
explored by eleven pits and trenches in 1938 or 1939, but no work was done 
in 1940. The claims were allowed to lapse. They were re-staked, early in 
1945, as the Avis and A.S. claims, by Ole Haug and associates, and, in 
September 1946, were optioned by Doris Yellowknife Gold Mines, Limited. 
About 8,000 fect of diamond drilling was completed by the spring of 1947, 
after which work stopped. 

The rock is rusty weathering, black slate of the Proterozoic, Snare 
group. The slate cleaves along planes commonly spaced less than inch 
apart and probably about parallel with the bedding. The cleavage planes 
strike about north-northeast and dip about 75 degrees \vest-northwest. 
Many are stained ~vith iron oxide or are occupied by seams of earthy iron 
oxide. 

The gold-bearing zone consists of rusty, slabby, locally contorted slates 
cut by a few seams and lenses of quartz. The zone strikes about north- 
northeast down a steep hillside into Norris Lake, and probably dips steeply 
westerly about parallel with the cleavage of the enclosing slates. As 
exposed by the trenches i t  is, in places, 20 feet or more in width, but i t  
does not appear to be sharply separated from adjacent less rusty slates with- 
out vein quartz. The most southerly trench esposes the zone about 350 
feet south of the lake; and farther south the slates, although well exposed, 
appear devoid of significant amounts of metallic minerals or vein quartz. 
Diamond drill-holes have traced the zone about 320 feet north-northeast of 
the lakeshore, and to a depth of about 300 feet below the lake bottom. 
The quartz occurs as veins and irregular lenses ranging from less than an 
inch to about 2 feet in thickness. Surface exposures suggest that these 
comprise not more than 10 per cent of the zonc. Many of the veins parallel 
the cleavage planes of the slates. Most of the vein material is milky white, 
massive quartz with minor rusty weathering carbonate; but a little consists 



of +- to +-inch bands of medium-grained white quartz separated by thinner 
partings of slate or phyllite. Metallic minerals are abundant and occur in 
quartz and slate. They include galena, sphalerite, fine-grained pyrite, 
arsenopyrite, and chalcopyrite. No gold was seen. Here and there 
thesc minerals are sufficiently abundant to afford massive specimens 6 
inches or more in diameter. Gold occurs in mineralized bands within the 
zone. Thus, a picked sample collected by the Geological Survcy in 1939 
from the most heavily mineralized parts of most of the trenches, and 
containing quartz, arsenopyrite, galena, sphalerite, pyrite, and chalcopyrite, 
contained1: gold, 0 .7  ounce a ton; silver, 0.73 ounce a ton. The company 
reports a mineralized body about 670 feet long. The lower edge of this 
plunges 45 degrees north-northeasterly, and extends from the surface 
to a known depth of about 300 feet below the lake bottom. The mineral- 
ized body is said to average 5.82 feet in width, and, allowing for a pillar to 
support the lake bottom, to contain 81,000 tons of material with an uncut 
grade of 0.228 ounce of gold a ton. 

Dot and Eva Claims (114) 
References: Bureau of Mines, 1941c. Bureau of Northwest Territories and Yukon Affairs, 

1947a, Mineral Claim Sheet 85-1-7. Henderson and Jolliffe, 1941. 

Dot Nos. 1 to 6 claims, and Eva Nos. 1 and 2 claims are on the 
west shore of Gilmour Lake about 45 miles east of Yellowknife. They 
were owned by the A.14. Mining Syndicate in 1941. Scheelite found in the 
Discovery vein on Dot No. 5 claim in 1940 was the first occurrence of this 
mineral in Northwest Territories to receive widespread attention; and its 
discovery resulted in an intensive search for scheelite in 1941. The property 
was examined in 1940 and 1941 by A. W. Jolliffe, who supplied most of the 
data incorporated in the following remarks. 

Gold was the first metal discovered on the claims, which were staked by 
Alex. Mitchcll on June 12 and 13, 1940. The claims were prospected 
until September, and scheelite was discovered in the Discovery quartz 
vein on Dot No. 5 claim. A selected sample from this vein, sent to the 
Bureau of Mines, Ottawa, for assay, contained 35 per cent tungstic oxide 
(WOs). Four men commenced development work on this vein in January 
1041, and during the first 3 months of the year excavated a trench 50 feet 
long to a maximum depth of 15 feet. About 30 tons of vein material, con- 
taining 2-18 per cent WOs, was piled near the trench. A 200-pound 
presumably cobbed sample of vein material from this trench contained 
8.90 per cent WO, (13ureau of Mines, 1941c, p. 2). The rcmaindcr of the 
spring, and the summer, arere spent in prospecting the claims, and other 
scheelite-bearing quartz veins were found. Work on the claims stopped in 
September 1941. 

The veins occur in folded sedimentary rocks of the Yellowknife group. 
The axes of many of the folds trend a little west of north and in most 
places the rocks dip more steeply than 75 degrees. Most veins are parallel 
with the beds. 

The Discovery vein lies along a bedding plane in altered sedimentary 
rocks. It strikes north-northwest and dips steeply east. Most rocks in 
the vicinity are quartz-mica schist and slate. Those bordering the vein 

I Assay b y  Bureau of Mines, Ottawa. 



contain actinolite and graphite and may be altered calcareous and tuffaceous 
beds. The vein lies about 50 feet east of, and about parallel with, an axis 
of an anticline, which plunges about 85 degrees south. A trench 50 feet 
long exposes 50 feet of vein that averages 0.9 foot in width and contains 
about 2 per cent WOa. The vein narrows to  the south, and about 10 
feet south of the trench passes under drift and muskeg. North of the 
trench, quartz lenses and stringers are esposed for 24 feet, followed by a 
body of quartz 20 feet long and 4 inches wide, containing about 1 per cent 
W03. Other quartz bodies, some of which contain a little scheelite, occur 
farther north along the strike of the vein. The quartz is glassy to milky 
white, and contains reddish brown to light grey scheelite, carbonate, 
clinozoisite(?), actinolite, arsenopyrite, pyrite, and other sulphide minerals. 
The scheelite occurs as aggregates that  range in size from small specks 
up to about 12 square inches. The sulphides comprise less than 1 per 
cent of the ore and contain gold. 

Duck Lake Group (75) 
Reference: Stockwell and Kidd, 1932, pp. 74, 75. 

The Duck Lake group.. . .[comprised] ten claims on the north side of Duck Lake. 
This lake empties by a short stream into Yellovrknife bay 7 miles sout,h of the mouth of 
Yellowknife river. A mineralized zone outcrops on the north shore of the lake near its 
west end. The mineralization consists of iron sulphides disseminated through slightly 
schistose pillow lava [Yellowknife group] over a width of about 100 feet. Another mineral- 
ized zone occurs on the north shore of the lake 1 mile northeast of the deposit just de- 
scribed. Iron sulphide is disseminated through lava and forms tiny stringers cutting lava. 
A chip sample across a width of 30 feet contained no gold and a trace of silver1. 

Echo Bay Group (14) 
Rejcrences: Burenu of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 86-K-4. Kidd, 1932b, pp. 66-67; 1933, pp. 21-24; 1936, p. 37. 

The Echo Bay group of ten claims is about 1 mile east-northeast 
of Port Radium, and adjoins the east boundary of the property of Eldorado 
Mining and Refining (1944)) Limited (13). The folloaring is a summary 
of reports by Kidd. 

The claims were staked for the Consolidated Mining and Smelting 
Company of Canada, Limited, in 1930, and some diamond drilling was done 
in 1932. An adit was started in 1934, but the amount or results of under- 
ground work is not known. 

The rocks are tuff, dacite, feldspar porphyry, and fine-grained, banded 
sediments, all of the Echo Bay group. All are altered and contain pyrite, 
chlorite, magnetite, biotite, actinolite, and tourmaline. Six steeply dipping 
shear and fracture zones, five of which trend northeast, occur in an area 
2,000 feet long and 600 feet wide that  extends northeasterly across the 
crest of a prominent hill. The exposed length of the zones ranges from 
50 to 800 feet, but their widths are not known. The zones are belts of 
intense fracturing that in places near the middle contain up to 1 foot of 
gouge-like material. The fracturing dies out away from the central zone 
of shearing. In most places the fractures are coated with supergene man- 
ganese minerals, and in many places the rock adjacent to them contains 

1 Assay by A. Sadler, Mines Branch. Department of Mines, Ottawa. 



dissenlinated chalcopyrite or galena. Metallic minerals in the zones 
are in part disseminated throughout the fractured rock and in part occur 
in veins or stock-works of manganiferous carbonate or quartz. Those 
seen are pyrite, magnetite, arsenopyrite, pitchblende, chalcopyrite, sphal- 
erite, marcasite, galena, bornite, rammelsbergite, unidentified minerals 
containing cobalt or nickel or both metals, niccolite, stromeyerite, argentite 
(?), native silver, covellite, and surface alteration products of manganese, 
copper, iron, and cobalt minerals. Neither the proportion of vein filling 
to rock in the zones nor the proportion of metallic to non-metallic minerals 
in the vein filling is known. One quartz vein is 2 feet wide in one place. 
Silver-bearing minerals occur in places in most of the zones and a little 
pitchblende occurs in one zone. 

Eldorado Mining and Refining (1944) Limited (13) 
(See Figure 11) 

Rejerences: Bell, J. M., 1903. Bureau of Mines, 1937b; 193Sb. Bureau of Korthwest 
Territories and Yukon Affairs, 19478, Mineral Claim Sheet 86-K-4. Christie, 1947. 
Howsrd, 1946. Jolliffe and Bnteman, 1944. Kidd, 1932b, pp. 47-69; 1932e; 1932~1; 
1932e; 1933; 1936, p. 486. Kidd and Haycock, 1935. Lord, 1941a, pp. 38-47. 
Mines Branch, 1932; 1934a; 1936d. Murphy, 1946; 1948. Parmelee, 1938. Pochon, 
1936. Smith, 1936. Spence, 1932s; 1932b; 1932c; 1938. Walli, Rynn, and Smith, 
1938. 

INTRODUCTION 

Eldorado uranium-radium mine, owned and operated by the Cro~vn 
company, Eldorado Mining and Refining (1944) Limited, is the most 
northerly lode mine in Canada. It is a t  Port Radium1, on Labine Point 
on the east shore of Great Bear Lake, and 29 miles south of the Arctic 
Circle. The adjacent territory is notably rugged, with a relief of about 
1,000 feet; steep cliffs, some of which rise directly from the lake, are char- 
acteristic, and rock outcrops comprise perhaps 75 per cent of the land 
surface. Concentrates produced a t  the mine are sent to a refinery a t  
Port Hope, Ontario, for further treatment. The property comprises 
fifty-three claims and fractions. It may be reached from Edmonton or 
Yellowknife by aircraft or from the railroad a t  Waternrays by boat. Radio 
service is provided by the Royal Canadian Corps of Signals from a station 
a t  the mine. The writer visited the property in July 1939 and Septcmber 
1947. At the latter date the staff included: E. J. Bolger, mine manager; 
R. N. Sessmith, assistant mine manager; J. D. Belec, mine superintendent; 
R. E. Miller, mill superintendent; and A. W. Estey, geologist. E. B. 
Gillanders became mine manager later in the year. Data gathered by the 
writer during his visits have been supplemented by the free use of published 
and unpublished accounts, especially those of Jolliffe and Bateman, and 
Murphy. An effort to comply with the Atomic Energy Regulations of 
Canada, in spirit as well as letter, has resulted in the ommission of much 
pertinent information. 

HISTORY 

Cobalt and copper minerals, now known to be common associates of 
uranium ore, were seen on the east shores of Great Bear Lake, possibly 
a t  Labine Point, by an officer of the Geological Survey of Canada in 1900 
(Bell, J. M., 1903, p. 102). The Eldorado deposits were staked in May 

1 The post office of Port Radium was formerly on Cameron Bay, about 4 miles east of the mine. 



Figure 11. Eldorndo mine and vicinity, Great Bear Lake. Alter Jolliffe and Batc~nan (19.14). 



1930 by G. A. LaBine and E. C. St. Paul. These men mere soon joined by 
C. LaBine, L. Seaberg, and S. Cragg, and other claims promptly staked. 
Before the party left the district, early in September, veins in Nos. 1, 
2, and 3 fault zones had been examined on the surface, trenches and pits 
excavated, and the veins were known to contain uranium and radium (as 
pitchblende), silver, cobalt, bismuth, and other metals. Underground 
work commenced in 1932, and a plant designed to concentrate 25 tons of 
ore a day began operation in December 1933. In  the meantime, high- 
grade ore had been shipped to Port Hope, Ontario, where a refinery had 
been erected, and in May 1933 the first gram of radium was recovered. 
The mine and mill operated almost continuously until closed temporarily 
in the early summer of 1940 by circumstances attending the early phases 
of the second World War. During this initial production period, the prop- 
erty was under the direction of E. J. Walli until the end of 1939 and 
E. J. Bolger during 1940. About one hundred men were employed in 1940, 
and the mill treated about 100 tons of ore daily. Radium, as bromide and 
sulphate, was the most valuable item recovered a t  the refinery, but other 
products included various forms of uranium for use in the glass and pottery 
industry and research, polonium, silver-copper concentrate, silver sulphide, 
and cobalt-copper-nickel concentrate. Eldorado mine was, a t  that time, 
one of two principal sources of radium in the world. 

Developments pertaining to atomic fission and its possible military 
applications were responsible for the reopening of Eldorado mine in April 
1942, this time primarily as a source of urgently required uranium. The 
property was still owned by Eldorado Gold Mines, Limited, and managed 
by E. J .  Bolger. Although the mine had been flooded since 1940 i t  was 
dewatered without undue difficulty, and by 1943 the excessively caved 
workings had been sufficiently repaired to permit mining a t  a normal rate. 
On January 28, 1944, a government order 1t-a~ issued whereby Eldorado 
Gold Mines, Limited, uras acquired by the present operators, the Cronyn- 
owned and operated organization known as Eldorado Mining and Refining 
(1944) Limited. Eldorado mine is today, so far as known, one of the \vorldls 
two foremost producers of uranium; and radium, its former prime product, 
is a valuable by-product. 

DEVELOPMENT 

Most development ~tlork has been and is being done in and near 
four fault zones that in general strike between east and northeast. No. 1 
fault zone outcrops a t  the camp on the north shore of Labine Bay, and No. 2, 
No. 3, and No. 5 (Dumpy) fault zones lie about 550, 1,100 and 1,550 feet, 
respectively, north of it. The principal entry to the mine is a crosscut 
adit, about 25 feet above lake level, that extends 390 feet northwest from 
the portal to a drift on No. 2 zone. A vertical shaft (No. 1 shaft), with 
two hoisting compartments, is connected to this drift 275 feet west of the 
adit and provides entry to all other underground openings on Nos. 1 ,2 ,3 ,  
and 5 zones. Thc shaft collar is about 100 feet north of the outcrop of No. 2 
zone and 80 fect above the back of the adit level. 

No. 2 shaft, about 3,900 feet eastrnortheast of No. 1 shaft, is not used. 
It is reported to have served workings on thc 125-foot level. 

A little exploratory work was done from the three-compartment 
Cross Fault shaft, about 8,200 feet northeast of No. 1 shaft. 



GEOLOGY 

Probably all roclis ncar Eldorado mine are of Proterozoic (Late 
Precambrian) age. The oldest and most abundant rocks are those of the 
lower division of the Echo Bay group, and comprise tuff(?), stratified 
rocks, and porphyry. The tuff(?) is a dense, dark grey, massive, brown 
~vcathering rock, and its age relative to other members of the division 
has not been established. The stratified roclrs are mainly pink, green, 
and grey, thin-bedded, cherty sediments ancl other vaguely banded, altered, 
siliceous rocks of uncertain origin. A little thin-bedded argillite and lime- 
stone has been recognized. The porphyry is a purplish grey, mainly 
n~assive, rectangularly jointed rock that weathers buff to reddish brown. 
I t  contains white, pale green, or pale pink, altered feldspar phenocrysts, 
and less prominent amphibole phenocrysts, in a very fine-grained ground- 
mass. The porphyry occurs within the stratified roclrs, commonly as 
nearly concordant bands and masses. Much of i t  is dcvoid of structures 
indicative of volcanic origin and, although sharp contacts with the strat- 
ified rocks are rare, hme and thcre appears to truncate the strata a t  small 
angles and to send stubby apophyses into them, or, in one instance, 
to enclose a few blocks of sedimentary rock. Thus, geologists responsible 
for the most recent detailed studies in the mine have suggcstecl that the 
porphyry may be, a t  lcnst in part, intrusive (Jolliffe and Bateman, 1944; 
Murphy, 1946, p. 428). On the other hand, local fragmental facies, 
banding, and, in one instance, pillo~rrs (Murphy, 1946, p. 428) suggest a 
volcanic origin. 

Rocks of the upper division of the Echo Bay group ol~tcrop southeast, 
of Labine Bay and comprise porphyritic and amygdaloidal andesitic lavas 
and associated pyroclastic members. 

Granodiorite intrudes the Echo Bay assemblage about 2 miles north- 
east of the mine. 

Coarse-grained, pink granite intrudes rocks of the Echo nay group. 
I t  outcrops on the lakeshore about 1,100 feet northwest of KO. 1 shaft 
and presumably underlies a large area beneath Great Bear Lake west of the 
mine. Aplite dylies, presumably related to this intrusion, cut the granite and 
adjacent, older rocks. 

Diabase dyltes are thc youngest rocks recognized and are of st least 
two ages: the carly dykes are steep and locally amygdaloidal, whereas the 
late intrusions, of medium-grained quartz diabase, are gently inclined or 
horizontal and commonly eshibit columnar jointiilg. 

The Echo Bay strata, in general, strike northeasterly, and dip south- 
easterly away from the granite. The most intense folding has occurred in 
the mine area, within about 1,000 feet of the granite. Here the members of 
the lower division of thc Echo Bay group are involved in, from west to east, 
a syncline and an anticline, the ases of which trend about north-northeast. 
Many smaller folds are present, and dips range from nearly horizontal 
to vertical. Southeast of thc mine area (that is, southeast of Labine Bay) 
members of the upper 2nd lo~ver divisions strike about northeast and dip 
southeasterly: the dips decrease progressively from about 50 degrees a t  the 
southeast shore of Labinc Bay to about 20 degrces 4 mile farther southeast. 

Numerous steeply inclined faults and fracture zones, many of which 
trend northeasterly, traverse the region. The faults displace the early 
diabasc and older rocks, but the late diabase has suffered only slight 



fracturing and displaccrnent. The fault zones range up to 40 feet or more in 
width and contain brecciated rock commoniy partly cemented with quartz, 
hematite, and other vein matter. 

The rocks are not schistose, nor have they undergone significant thermal 
metamorphism. The characteristic alteration, presumably hydrothermal, 
has resulted in a widespread reddening of the rocks. This alteration 
appears to have been most intense in the mine area, and has affected all 
rocks escept the late diabase; the stratified roclrs, nevertheless, seem to have 
been most susceptible, though the degrec of alteration varies widely 
from place to place within the mine area. Where most effective, as near 
ore-bearing veins, i t  has convertcd all roclrs to a hard, dense, massive, 
mainly reddish brown and pink, jasper-like material containing quartz, 
hematitc, magnetite, white mica, chlorite, carbonate, and other minerals. 

The known orebodies a t  Eldorado mine occur in fault zones designated, 
from south to north, as Nos. 1, 2, 3, and 5 (See Figure 11). The zones 
strike between northeast ancl south 70 degrees east and, where explored, 
have an nvcrage strike of about north 65 degrees east. The dips, in most 
instamces, vary from G0 degrees north to vertical. The width of the zones 
rznges from 23 to about 40 fect. No. 1 zcne is widest, and has been followed 
by workings and dia-mond drill-holes for more than 6,000 feet; i t  marks 
an apparent, left-hand horizontal displaccrnent of 300 feet (Murphy, 1945, 
p. 429). The other fault zones have been explored for shorter distances 
and probably represent smaller displacements. The faults involve all 
mcmbers of the lower division of the Echo Bay group, and the granite, 
aplite, and early diabase; only vcry minor movement has occurred since 
the emplacement of the late diabase. Where exposed underground the 
fault zones lie mainly within the stratified roclrs ancl porphyry of the Echo 
Bay group, and in many instances narrow where they enter the porphyry. 
They comprise sliced and brecciated rock and commonly contain one or more 
seams of gouge. Most gouge is developecl in No. 1 zone, where the foot-tvall 
is marked by a seam up to 3 feet wide, and smaller seams occur here and 
there throughout the broken rock. Narrower seams of gouge are found 
in various parts of other zones; in some instances they form the walls, 
but elsewhere the strongly fractured rock of a fault zone grades into relatively 
massive wall-roclr. 

All productive zones contain vein matter, but its amount and character 
vary widely from place to place. In  many instances the fractured rock is 
cemented by a stock-work of veins; elsewhere several veins may lie about 
parallel with the walls and be separated by layers of rock, and, in rare 
instances, only one vein is encountered. The veins vary in thiclciless from 
less than 1 inch to 10 feet, and occur in the fault zones irrespective of the 
character of the wall-rocks. In  places, as in No. 3 zone, the vein matter is 
less abundant than the fractured roclr, whereas in othcr places, as in KO. 1 
zone, i t  may comprise 50 per cent or more of the fault zone. The principal 
vein-forming minerals are quartz, carbonates, hematite, ehalcopyrite, 
nickel-cobalt minerals, pitchblende, bismuth, silver, argentite, galena, 
and pyrite. A more complete list2, as identified by Kidd and Haycock 

1 Deposits explored from No. 2 shaft (flooded) and Cross Fault shaft were not examined, and 
arc not described in this report. 

? The minerals in this list are not named in order of abundance. 



(1935), comprises: pitchblende, magnetite, hematite, pyrite, arsenopyrite, 
limonite, safflorite-rammelsbergite, smaltite-chloanthite, skutterudite, 
and nickel-skutterudite, glaucodot, cobaltite, gersdorffite, polydymite, 
lollingite, niccolite, native bismuth, molybdenite, sphalerite, galena, 
tetrahedrite, freibergite, bornite, chalcopyrite, chalmcrsite, chalcocitc, 
covellite, stromeyerite, jalpaite, argentite, hessite, native silver, pyrolusite, 
psilomelane, polianite(?), quartz, dolomite, manganiferous carbonate, 
barite, and witherite(?). Surface and near-surface alteration products 
include yellow and orange alteration products of pitchblende, azurite, 
malachite, erythrite (cobalt bloom), a~inabergite(?) (nickel bloom), and 
sooty and clinkery manganese minerals. Murphy (1946, pp. 430-431), from 
field studies, has identified three or four stages of vein deposition within 
No. 1 zone: massive white quartz with a little chlorite and pyrite formed 
first; more abundant, banded and vuggy hemstitic quartz, rose-red chert- 
like material, carbonate, and chalcopyrite followed; bands of pitchblende, 
silver, bismuth, and other minerals, including those of cobalt and nickel, 
constitute a third stage or one closely related to the hematitic quartz 
veins in which they occur; and small veins of quartz, carbonate, and 
chalcopyrite, which cut the late diabase, represent the youngest recognized 
stage. The veins in No. 5 zone resemble, on a smaller scale, those of No. 1 
zone, but not all stages of deposition havc been identified in the veins of 
No. 2 and No. 3 zones. 

Ore shoots, as previously stated, have been found in Nos. 1, 2,3, and 5 
zones. The principal ore mineral is massive, rarely colliform pitchblende 
and this constitutes only a small percentage of the vein material. Most 
commonly it occurs as persistent veins a few inches wide, or as a network 
of veinlets and small isolated grains; solid masses up to several feet wide 
have been found. The orebodies range from 50 to 700 feet in length, 
and have been followed down the dip more than 600 feet (Murphy, 1946, 
p. 433). In  many instances their width does not esceed 4 feet, but here 
and there they arc 15 feet wide. The limits of the orebodies arc generally 
vrell defined, and the vein matter in the intervening parts of the zones is 
essentially devoid of pitchblendc. Those in the particularly strong KO. 1 
fault zone occur mainly on or near the foot-wall, apparently without 
regard to the nature of the wall-rocks. On the other hand, in 30. 2 zone 
that traverses sediments, porphyry, and early diabase, most of the ore 
shoots occur in finely banded sediments. Othcr ore occurs where the zone 
follo~ss the contact of the sediments and early diabase, and although some 
ore shoots in sediments persist a short distance into adjacent porphyry 
no ore is found entirely enclosed by this rock. No significant change in 
mineralization with depth has been noted, except that silver ore shoots do 
not occur more than a few hundred feet from the surface, and botryoidal 
pitchblende is less common a t  dcpth than a t  the surface. 

Much of the rock within and near the mineralized fault zones, except the 
late diabase, has been altered to a dense, hard, red, jasper-like material 
containing quartz, finely disseminated hematite, and other minerals. 
The degree to which this alteration has been effective varies widely: 
where important amounts of vein matter are present i t  commonly forms 
an envelope, several feet thick, within which i t  has obliterated the original 
nature of the rock; and this envelope appears to be particularly thick in 
the vicinity of ore shoots. I t  is probably related to the second, hematitic 



quartz period of vein deposition (Murphy, 1946, p. 432). Chloritized rock 
characterizes other parts of the fault zones. 

The pitchblende is younger than the early diabase but older than the 
late diabase. 

The solutions from which the pitchblende was deposited are not 
kno~vn to be genetically related to any recognized intrusion. 

UXDERGROUXD OPERATIONS 

Orebodies in KO. 1 and NO. 3 zones are mined mainly in cut-and- 
fill stopes. By this sytem, rock fill derived mainly from development 
work provides a base for planks onto which the ore is blasted; the broken 
ore is then rcrnoved, more rock: fill added, and the planks re-laid to 
receive more ore. This method has been adopted to avoid excessive 
dilution, and for safety reasons. Ore shoots in No. 2 zone, on the other 
hand, are mined mainly by resuing: the ore, comnlonly l+ to 2 feet wide, 
is first broken and rcrnoved; and the stope is then widened to about 4 feet 
to provide the requisite rock fill. 

Mucking machines are used for loading cars in development headings. 
Storage battery locomotives haul waste rock and ore in 20-cubic-foot cars 
operating on 18-inch gauge track laid with 16-pound rails. Ore and rock 
are hoisted in mine cars in two compartments of No. 1 shaft to the aciit 
level, whence i t  is trammed to the mill or u-aste dump. 

Most drifts and crosscuts, except those in No. 1 zone, require little 
timber support. Local round timber is used where supports are required. 

Air for ventilation is provided by an axial flotv blower. Air is down- 
cast in the ~vorkings of Nos. 2 and 3 zones and upcast in the shaft and No. 1 
zone. Downcast air is heated, when necessary, by steam coils served by 
an oil-fired, 60-horsepom-er boiler. 

Centrifugal electric pumps discharge about 800 gallons of water a 
minute from the mine and consume a substantial proportion of the electric 
power generated. Most of the 13-atcr enters the mine through KO. 1 zone, 
but No. 2 zone provides a considerable flow. Grouting, as a means of 
stemming the inflow, has not been very successful clue, in part, to the 
low rock temperatures. 

Permafrost, in the vicinity of the mine, has been found as much as 
345 feet below the surface. It was encountered in No. 2 zone on the 125- 
foot level and in parts of the 250-foot level, but a t  no place in the mine 
was i t  found on the 375-foot level. The following rock temperatures were 
obtained by the mine staff from drill-holes that  penetrated 20 to 30 feet into 
the walls of the workings: 

I 

Depth below 
sdit level Rock temperature 

----p-p-- 

Feet Degrees Fahrenheit 



Routine sampling of drifts and raises involves face, back, and muck 
samples. The U308 content of most samples is determined by electronic 
methods. 

COSTS AND GENERAL OPERATING DATA 

Most heavy freight between railhead a t  Waterways, Alberta, ailcl 
Eldorado mine is carried by tugs and barges operated by Northern Trans- 
portation Company, Limited, a ~vholly owned subsidiary of Eldorado 
Mining and Refining (1944) Limited. General freight by this route 
costs 8+ cents a pound, is handled about sixteen times, and must negotiate 
a portage between Fort Fitzgerald and Fort Smith on Slave River, and 
another on Great Bear Rivcr. This route is usable only when Great Bear 
Lake is free, or nearly free, of ice: navigation ceased on October 20, 1946, 
and commenced again about August 3, 1947. 

The Aircraft Division of Eldorado Mining and Refining (1944) Limitcd 
operates two Norseman and two DC3 aircraft. A landing strip has been 
cleared a t  Sawmill Bay, on Great Bear Lake about 35 miles southwest of 
the mine, and daily round trips (except Sunday) are flonrn by the DC3 
aircraft between Edmonton and Sawmill Bay. These aircraft transport 
all passengers, most provisions, and emergency supplies. Concentrates are 
sent to Edmonton by air in quantities sufficient to ensure full payloads 
on the aircraft; otherwise they arc shipped by boat to  Waterways. Norse- 
man aircraft on skis or floats operate from the mine. In the summer of 
1946 float-equipped aircraft operated until October 12; skis were first 
used on November 1, and, in 1047, the first float-equipped aircraft landed 
on June 21. 

Employees are reimbursed for thcir incoming fare after working t ~ v o  
hundred shifts, and for outgoing fare after completing three hundrcd 
shifts; and are granted 1 month's le,tve, without pay but with free trans- 
portation, each year. The staff includes a doctor and nurscs, and a hospital 
has facilities for minor and, if necessary, major surgical operstions. It 
has not been proved that workers suffer ill effects dircctly attributable to 
radioactivity; many craployces, ho~r-evcr, do not remain a t  the mine longer 
than about 1 year. Recreation facilities include a pool hall, two bowling 
alleys, library, camera club, and, in wintcr, curling rinks. No union hns 
been recognized. 

Heavy diesel oil costs 36.5 cents a gallon landed a t  the mine, and light 
diesel oil 45.8 cents a gallon. Theso oils are supplied by Imperial Oil 
Limited from their wells and refinery a t  Xormnn Wells on Rfacltenzie River, 
and are transported by barges except for an 83 mile pipeline across the 
portage on Great Bear River. Tanks, anc! oil barges kept a t  the mine 
during the winter, provide storage facilities for about 800,000 gallons. 

Spruce timber is used for wood fuel, most lumber, and mine timbers. 
Most of it comes from Leith Peninsula on Great Bear Lake, M far as 50 
miles southwest of the mine. 

Ena Group (124) 
Rejcrace:  Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim Sheet 

85-1-7. 

The Ena group of twenty-six claims is a t  the north end of Buckham 
Lake and 56 miles east of Yellowlinife. Gordon Murray staked the claims 
late in July 1939 for the Consolidated Mining and Smelting Company of 



Canada, Limited, and discovered a quartz-feldspar porphyry dyke with 
some quartz and metallic minerals on the largest island, 2 miles south of the 
north end of the lake. A camp was erected on thc island in August, and 
about eight men mere employed trenching and stripping the dyke until the 
end of September when work stopped. A Warsop gasoline drill was used. 
Gordon Murray was in charge. The property was visited by the writer 
on August 26, 1939. The claims were later abandoned, and re-staked, in 
part, as the Boland group. 

The island on which the discovery was made is about 1 mile long 
2nd is underlain by knotted quartz-mica schist and greywacke of the 
Yellowknife group. On the west side of the island these rocks strike 
about north 20 degrces east and dip about 70 degrees west. A granitic 
stock about 2; miles in diameter intrudes similar rocks, and the XI-est 
side of the stock outcrops about 2 miles northeast of the island. The 
dyke may be related to this stock. It cuts the rocks on the island, has 
been traced for 1,450 feet, and enters the lake a t  each end; its width ranges 
from 3 to 33 feet and may average 15 feet. At the north end i t  strikes 
north 25 degrees east and dips about 70 degrees northwest. The dyke 
probably nearly parallels the enclosing rocks in some places, but elsexrrhere 
the width and strike of the dyke are irregular and i t  probably cuts across 
t,he enclosing rocks a t  small angles. The contact between the dyke and 
enclosing rocks is sharp, and the wall-rocks are not noticeably altered 
by the dyke. The latter is a fine-grained, light grey, sugary rock that  
weathers grey to rusty brown and contains s few quartz and feldspar 
phcnocrysts that  range up to inch in diameter, and also grains of arseno- 
pyrite and pyrrhotite. The matrix contains much fi nc-grained quartz, and a 
little sericite. In  many places along and near the west wall the dyke is 
sheared and altered to a quartz-sericite schist. Some coarse-graincd, 
white to glassy, and fine-grained, sugary, grey quartz occurs as lenscs in the 
dyke; most of this quartz is in the west half of the dyke and much of it 
is in fracturcs that trend about north 50 degrces west, dip about 40 degrees 
northeast, and curve a t  their northwest end to nearly parallel the west 
wall of the dyke. The largcst single quartz lens seen was 12 fcet long and 
14 feet wide. The quartz lenses may constitute 10 per cent of the dyke, 
and in some places they contain pockets of arsenopyrite, pyrite, galena, 
sphalerite, and rusty weathering carbonate. Some free gold is reportccl 
to have been seen in rusty dyke rock where i t  enters the lake a t  the north 
end. A sample of the dyke rock with grains of arsenopyrite and pyrrhotite, 
but without vein quartz, contained' 0.005 ounce of gold a ton. A sample 
taken from a quartz lens in the dyke and containing arsenopyrite, pyrite, 
and galena totalling 10 per cent, contained2 0.13 ounce of gold a ton. 

E.P. Grocp (90) 

Rejerence: Bureau of Sorthwest Territories and Yulcon AMairs, 19478, Mineral Claim Sheet 
85-1-14. 

The E.P. claims are about 50 miles nort.hesst of yellowknife. The 
following description was supplied by J. F. Hendcrson, who visited the 
property in 1939. 

l ,  Assayed by Bureau of Mines, Department of Mines ant1 Resources. Ottawa. 



The E.P. group of claims includes the point on the east shore of Cordon 
Lake 4 miles north of the south end of the lake. A. N. Greathouse and 
G. D. DeStaffany of Yellowknife were trenching veins on the group in 
September 1939. Two synclinal and two anticlinal folds in greywacke 
and slate pass through the point, and zones of quartz lenses and stringers 
occur along the axes of the three eastern folds. 

The original showing is near the shore a t  the north end of the eastern 
anticlinal axis. Quartz has been introduced along the crest of the fold 
as  lenses, stringers, and irregular masses. A trench has been cut across 
a quartz lens 2 to  3 feet wide and 15 feet long. The bluish grey quartz is 
sparsely mineralized with pyrite. Visible gold is. reported to  have been 
found in this trench. 

A second zone of greywacke and slate injected by quartz lies about 
600 feet northwest along the adjoining synclinal axis. Two trenches 
160 feet apart have been dug across the axis. The northeasterly trench is 
9 feet long and about 10 feet deep. Quartz stringers and lenses up to  l 
foot in width in greywacke and slate malte up perhaps 50 per cent of the 
rock: exposed in the trench. The quartz contains snlall amounts of pyrite 
and chalcopyrite a.nd some visible gold. The trench 160 feet to the south- 
west is 9 feet long and about 6 feet deep. I n  i t  quartz stringers and lenses 
make up  perhaps 30 per cent of the exposed rock. The quartz is very 
sparsely mineralized with pyrite. 

The third zone of greywacke and slate injected by quartz lies along 
an anticlinal axis 250 feet to the west. One trench 10 feet long has beer1 
cut across the zone. Lenses and stringers of quartz make up 60 t o  70 
per cent of the rock exposed in the trench. The quartz is sparsely 
mineralized with pyrite. The quartz zone can be traced for more than 300 
feet along the axis of the fold. 

Etacho Point Coal Deposits (7) 

ReJercnce: Kidd, 1933, pp. 33-36. 

Coal deposits a t  Etacho Point, about 90 miles west of Port Radium, 
were examined by Kidd in 1932, and the following is a summary of his 
report. 

Etacho Point lies between Keith and Smith Arms on the west side 
of Great Bear Lake, and is formed by the east end of Scented Grass Hills. 
Con1 seams occur on the west side of Douglas Bay, which is on the north 
side of the point 9 miles from the end. The seams strike about north 30 
degrees west, nearly parallel with the shore; they dip 25 t o  50 degrees 
west, or inland. Most of the bluffs along the shore are covered with drift 
or vegetation and outcrops ore scarce. The age of the coal is not known, 
but is probably Cretaceous or Tertiary. The coal seams outcrop in the 
bluffs along the shore a t  intervals for 14 miles. I n  most places several 
seams of coal are separated by a few feet of clay, sand, or silt. What 
may be a single seam is exposed in four places within n distance of about 
7,000 feet, and the exposed width ranges from 12 to  173 feet. Sis  channel 
samples were taken from coal seams along the shore and were cut across 



widths ranging from 2 to 13 feet. These were analysed in the Fuel Testing 
Laboratories, Mines Branch, Department of Mines, Ottawa, and the 
following table gives the average of these analyses: 

The coal is lignite. So Ear as is Irnown none has been used as fuel. The 
coal may be froz-n to a depth of several hundred fezt, which would affect 
mining. 

-- 

Moisture, per cent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ash,percent ........................................... 
Volatile matter, per cent. .  ............................... 
Fixed carbon (by difference), per cent. .  ................... 
Sulphur,percent ....................................... 
Calories per gram gross.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................... 13.t.u. per lb. gross. 

Fuel ratio.. ............................................ 

Felix Gold Mines, Limited (30) 

References: Burcau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 86-13-6. Stnnton, 1947, pp. 20-22. 

Coal as 
received 

45.9 
10.3 
21.8 
22.0 
0 .3  

2,754 
4,953 

1.05 

Felix Gold R/lines, Limited, has esplored a property on thc west side 
of Chalco Lalre, about 132 miles north-northwcst of 'fellowknife. The 
property comprises the 4x4, D.K., Remo, and K groups, forty claims in all. 

Dried 

............ 
18 -4 
40.5 
41 a0 
0 .5  

5,144 
9,262 

The follo~ving description by Stanton is based on an examination 
in 1946; the volcanic and sedimentary rocks referred to arc membe:.~ of 
the Yellowknife group. 

'4-Zonc (Remo No.9. 6 and 19 Claims). A-zone lies 250 feet west of the centrid west 
shoreline or Chalco L:tke, and consists of a heavily minernlizetl zone on either side of, and 
par:llleling, a nnrr?;v diorite or diabnse dyke or sill int,rusive int,o greywactcs, slat,es, and 
graphitic schist. .the averngc trend of the mineralized area is north 30 degrees east. 
Where exposed, the rusty, miner:~lized zone varies from 5 to 35 feet in width. Small, 
gyey quarhz st.l.ingers :we present throughout much of the zone, :incl locnlly the quartz 
nr~dens to  form irregu1u.r masses up to 10 feet in n.iclt11. 1,ocal dragging, contortion, and 
shearing are inclicnt,ed. The zone is he:tvily rusted, and contains pyrite, mxrcasite, and 
pyrrhotite. I t  is exposed by trenching a t  intervals along :L strike length of nbout 1,400 
feet. 

B-Zone (Remo Nos. 1.9, 11, and 5 Claims).  AhouL 1,000 feet north of the ncrthern 
workings on the A-zone is a trench exposing a zonc of grey to white quartz lenses :mtl string- 
ers lying in slates and greywitckes just east of the cont,act with rhyolitic lava, and occurring 
across :L width of as much as 15 feet. The sedimentary rocks strike north 50 degrees e:ist. 

About 1,800 feet southwest of the above showing is a 70-foot-wide zone of sheared 
gr:lphitic sl:~te nnd graphite schist strilcing north 45 to 50 degrees e:~st nncl dipping verti- 
cally to S5 degrees nortth\vest. Khyolitic lava lies both east and west of thc grapl~ite schist. 
A large amount of pyrite occurs as narrow sezims throughout the graphite [sshist], which 
is locally contorted nnd intensely sheared. The went,hered surfnce is rusty from linlonitic 
oxidation. Near the east side of the zone is a 3-foot-wide zone of stringers oC grey to rust,y 
glmsy quartz with s little associated carbonate. The remainder of the trench exposes the 
mineralized graphite schist,, with infrcquent small quartz stringers. A linrrow diorite dyke 
lies just west of the showing. 
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N-Vein (Remo No. 11 Claim). The N-vein lies 1,000 feet west of the northern work- 
ings described under the B-zone. It consists of a quartz vein lying in a 12-foot-wide bed 
of black graphitic slate and weathered schists interbedded with chloritized andesites. 
The vein is composed of black, glassy quartz containing a little pyrite and less chalcopyrite. 
White to  buff carbonate is locally present. The vein has a maximum width of 7 feet, 
appears to  pinch out a t  the south end, and narrows t o  the north. The zone trends from 
north 20 to 30 degrees east, and the vein dips about 75 degrees east. It is exposed by 
six trenches for a length of 200 feet. 

G- and H-Zones (L.K. No. 11 and 4x4 No. I Claims). These zones are on the west 
side of a small lake lying 1,500 feet west of the northwest bay of Chalco Lake. They 
consist of zones of small quartz lenses lying in rusted greywacke between two small parallel 
diorite dykes or sills a t  and near the contact with a narrow belt of rhyolitic lava. Quartz 
is white, pinkish, and grey, glassy to  sugary, and is mineralized with a little pyrite. The 
zone lies on strike with the U-zone farther south. 

J-Zone (4x4 No. B ? Claim). The J-zone lies about 1,400 feet northeast of the G 
and H-zones. I t  consists of a rusty mineralized zone between two parallel brownish 
weathering diorite dykes lying a t  and near the volcanic-sedimentary contact, and contains 
a few quartz stringers. 

I<-Zone (4x4 No. B Claim). The southernmost showing of the K-zone lies about 
250 feet northeast of the J-zone, and may be due to a small fault displacement of the latter. 
The northernmost working lies 1,000 feet from the other along a strike of about north 40 
degrees east. Between these two workings, the zone is exposed by several trenches and 
strippings. The mineralized section occurs along a diorite sill lying a t  the contact of a 
narrow band of andesitic volcanic breccia t o  the west and greywackes to  the east. The 
sill has been chilled to a dcnse, fine-grained to glassy rock across a width of about 7 feet, 
and in places the mineralized part is in the outer edge of this chilled phase, near and a t  
the contact with andesitic breccia. A rusty zone also occurs east of this sill and lies be- 
tween two parallel diorite sills. Graphite schist occurs locally. The dominant mineral 
is pyrite, with possibly very minor chalcopyrite, and occuw across widths of as much as  
15 feet. A little glassy white to brownish quartz is present locally as stringers. 

Zones R, G, H, J, and K are a11 in line along the same strike, occur under similar 
geological conditions a t  and near the sedimentary-volcanic contact, and are associated 
with diorite sills. The total length covered.by these zones along the strike is about 7,000 
feet,, and the several zones are not necess:inly continuous. Mineralization is strong, but 
it is reported that gold values are vcry low. 

Francois River Niccolite Deposit (128) 
Reference: I-Ienderson, 1939a, p. 15. 

The deposit occurs in nugite diorite east of Franpois River, about 18 miles south of 
Caribou 1,nke. The augite diorite of the basic intrusive body is cut by granite, and the 
niccolite veins cut both diorite and granite dykes. The nicc~lit~e occurs in two veins 
lying within a few hundred feet of each other. They strike about east, dip from TO to  
80 degrees south, and have a maximum width of 15 inches. The larger vein has been 
trenched a t  intervals for 230 feet along its strike; the smaller parallel vein is exposed in 
only one trench. The veins are formed chiefly of massive niccolite, with some smnltite 
and chloanthite, in a carbonate gangue. The surfaces of the nickel and cobalt arsenides 
are coated with green and pink nickel and cobalt bloom. 

Freda No. 1 Claim (102) 

References: Burcnu of Nort,hwest Territories and Yukon Affairs, 19478, Mineral Claim 
Sheet 85-1-11. Fortier, I947a. Henderson and Jolliffe, 1941. 

Freda S o .  1 claim is about 31 miles east-northeast of Yellowknife 
and 2 miles north of the Thompson-Lundmark mine (103). The latter 
property maintains contact with Yellowknife by aircraft, by tractor 
trains in winter, and by radio and teIephone. Most of the following 
data were supplied by Y. 0. Fortier, from information gained in 1944. 



The Freda No. 1 claim was staked by E. Sutherland of Yellowknife 
in September 1944, to cover a pegmatite dyke found that summer by the 
Geological Survey; this dylce became known as the F'reda dyke. A little 
stripping and blasting was done in 1945. From September to the end of 
November 1946, L. F. Gauvreau supervised the erection of a small mill, 
the extraction of about 120 tons of pegmatite from the Freda dyke, and 
the recovery of cobbed ore and concentrates the combined tantalite con- 
tent of which he estimated to be 500 pounds.' A sample of the concentrates 
supplied by Mr. Gauvreau and assayed by the Bureau of Mines, Ottawa, 
contained : tantalum pentoxide, 46.19 per cent; columbium pentoxide, 
31 18 per cent; tin, 1-83 per cent; titanium dioxide, 0 - 57 per cent. So far 
as known, no significant work was undertaken during 1947. 

The claim is underlain by nodular quartz-biotite schist derived from 
greywackes and other sedimentary rocks of the Yellowknife group. These 
strata, in general, strike about north and dip steeply. Younger, pink to 
to light grey, pegmatitic muscovite granite with a little tourmaline outcrops 
about 1% miles west-northwest and about 4% miles west-southwest of the 
claim. The Freda dyke is one of the many pegmatite bodies believed 
to be genetically related to these granite intrusions, and, like the granite, 
intrudes the schist. 

The dyke is exposed for a length of 297 feet; the western 192 feet 
trends south 83 degrees east with an average horizontal width of 16 feet, 
whereas the eastern 101 feet trends south 48 degrees east and has an 
average width of 7 feet. The dip varies from 10 to  33 degrees south or 
southwest. The enclosing schist contains tourmaline within an inch or 
so of the pegmatite. 

The dyke varies in mineral content and texture from place to place. 
The southeastern 36 feet contains albite (cleavelandite), quartz, micro- 
cline, muscovite, and a little amblygonite and tourmaline. Patches of 
fine-grained granitic or aplitic textured material occur in a medial zone 
and contain minute grains of cassiterite. A grab sample of this material 
contained? tin dioxide, 0.02 per cent; tantalum pentoxide, none, and 
columbium pentoxide, none. A zone 2 to 2% inches wide, about 36 feet 
long, lying along the foot-wall (northeast wall) of the dylce contains cassiter- 
ite ranging from minute particles to grains s s  large as inch in diameter. 
A grab sample from this zone contained2: tin dioxide, 0.63 per cent; and 
no tanta.lum or columbium pentoxide. 

From 36 to 56 feet from its southeast end, the dylce is coarser grained, 
contains abundant cleavelandite, and muscovite in books and fine-grained 
patches up to 5 by 12 inches. A few patches of aplitic material were noted. 
Cassiterite occurs as grains that average -: inch in diameter, the largest being 
l+ inches long. More than three dozen such grains were noted, mainly 
in the lower (northeast) half of the dylce. 

Thence, to a point about 140 feet from the west end of the dyke, 
the rock is a mixture of coarse pegmatite and aplitic material, the latter 
comprising 25 to 30 per cent of the exposed area of the dyke. A little 
cassiterite was seen, and a grab sample of rock taken over a length of 60 
feet contained3 a very little tin and no tantalum or columbium. 

1 Gauvrcau, L. F.: personal communicntion, Ottawa. February 19.1948. 
2 Analysis by Burenu of Mines, Ottawa. 
8 Assay by Bureau of Mines, Ottawa. 



The western 140 feet of the dyke is mainly coarser grained pegmatite. 
Microcline and quartz are the most abundant constituents, one crystal of 
the former measuring 4 by l+ feet. Cleavelandite and muscovite are 
present; amblygonite, as grains up to 6 inches by 1 inch, locally comprises 
5 per cent of the rock; six crystals of beryl up to 6 inches in diameter were 
noted; spodumene is rare. Both tantalite and cassiterite were observed. 
Most tantalite is in pink microcline, but some is in cleavelandite, quartz, 
muscovite, or beryl. It is abundant within an area measuring 4 by 4 feet: 
here a patch 9 by 5 inches is more than 60 per cent tantalite; another 
patch 10 by 3 inches is more than 50 per cent tantalite; and many scattered 
grains up to 1: inches by 2 inch were noted. 

Galena Point Lead Deposits (5) 

References: OIIUeill, 1924, p. 47. Stockwell and Kidd, 1932, p. 78. 

Lead deposits on Galena Point, 10 miles southeast of Cape Barrow on 
the Arctic coast, have been described by O'Neill as  follows. 

At Galena point, in Bathurst inlet, gmnite outcrops and is much weathered and has 
disintegrated to a depth of a few inches. Near the middle of the point, iibout 200 yards 
back from the beuch, galena occurs in three places. At one place a small pocket of peg- 
matite, 6 inches in length, contains white feldspar, quartz, somc muscovite, and on one 
sldc, 2 inchcs of galen:~. The two other occillrences are lent~cular veins 9 and 20 feet 
111 length respectively, and about 3 inches in width, composed of milky quartz carrying a 
little g:rlens. Iio more galena was seen in the northern part of the point t~lthough narrow 
veins of quartz are numerous. 

A galena deposit of unltnown extent was found a t  Detention garbour, 
a few miles west of Cialena I'oint, in 1931. Claims were stalred for the 
Pederson Whaling Compn~ly (Stoclcwell and Xidd, 1032, p. 78). This, 
or a nearby deposit, is reported to have been re-stalced for Gateway Gold 
Mines, Limited, in 1949, and to be larger than the deposits described by 
OINcill. 

Ghost Lake Cordierite Deposits (52) 

Refirenees: Polinsbee, 1940. Lord, 19422, p. 53. Y:~rdley, 1949%. 

Cordicrite, some of which may be of gem quality, was found in 1939 
by the Geological Survey 7 miles south of Ghost Lake on the 115th meridian. 
It superficially resembles fractured, transparent to translucent, blue 
quartz, but fragments of crystals, when held up to  the light arid rotated, vary 
in colour from intense blue to dull yellow. The mineral is the variety of 
cordierite (or iolite) known as dichroite. The rock near the occurrence is 
contorted and banded gneiss, porphyritic biotite granite, and fine-grained, 
equigrsnular granite. The gneiss is intruded by numerous seams and 
lenses of granitic and pegmatitic material and grades into the granitic 
rocks. The outlines of the body of gneiss are not known. I n  a few places 
i t  contains abundant amphibole or chlorite and displays a few recognizable 
pillows, indicating that  i t  is derived from volcanic roclts; in other places i t  is 
well banded and probably has beeil derived from sedimentary rocks; 
elsewhere its origin is unknown. 



The gneiss is composed of quartz, biotite, sillimanite, reddish almandite 
garnet, cordierite, microcline, andesine, tourmaline, spinel, and fine-grained 
graphite, in widely varying proportions. Garnets are common, and vary 
in abundance from band to band. They occur as crystals, and as aggregates 
of garnet and quartz that range up to  about 4 inches in diameter. Peg- 
matitic stringers and lenses in the gneiss contain quartz, feldspar, biotite, 
garnet, cordierite, graphite, and other minerals. Cordierite is abundant 
in places, but less so than garnet. It occurs as irregular masses and as  
prismatic crystals. The largest observed crystals are about 4 inches long 
and 2 inches in diameter. Much of i t  is thoroughly fractured, but a few 
fragments collected were sufficiently free of fractures to be cut into small 
gem-stones. Some of it is partly altered to a micaceous mineral, probably 
pinite. 

So far as known, dichroite is most plentiful a t  the above locality, but i t  
and fine-grained graphite occur in similar deposits a t  several places between 
this deposit and Ranji Lake, and also about 3 miles northwest of the west 
end of Ghost Lake. 

Giant Yellowknife Gold Mines, Limited (76) 

(See Figures 12 and 13) 

Rejerences: Bateman, 1949b. Bureau of Mines, 19454, 1946a, 1946h. Bureau of North- 
west Territories and Yukon Affairs, P947a. Mineral Claim Sheets 85-5-8 and 85-5-9, 
Campbell, 1948. Dadson, 1949. Dadson and Batemnn, 1948. Jolliffe, 1938, pp. 
2432; 1942a; 1946. Lord, 1941a, pp. 99-102. 

INTRODUCTION 

Giant Yellowknife Gold Mines, Limited, controlled and managed 
by Frobisher Limited, owns the Giant mine, Northwest Territories' most 
recent and perhaps most widely known gold mine; and the spectacular 
results of a diamond drilling program a t  the property in 1944 and 1945 
were in a large measure responsible for the ensuing widespread and greatly 
intensified interest in gold mining in Northwest Territories. The mine is 
on the west side of the north end of Yellowknife Bay, about 14 miles north 
of Yellowknife. Docks on Yellowknife Bay, near the south end of the 
property, afford facilites for boats and barges from Norman Wells and Fort 
Smith; and about 3.:; miles of gravelled road, and a telephone line, connect 
the mine with Yellowknife. The property comprises twenty-five claims 
and fractions as follows: Giant Nos. 1 to 20 claims, Giant No. 21 fraction, 
Giant-X fraction, and Giant-X Nos. 1, 3, and 5 claims. It is bordered on 
the north by the property of AlraitchoYellowknife Gold Mines, Limited (71). 
The mine was visited by the writer in September 1939, October 1947, and 
September 1948; and escept where otllerwise stated the following account 
is applicable a t  about the last-mentioned date. The staff iilcludes A. K. 
Muir, general manager since 1943; A. W. T. Frealtes, superintendent; 
J. D. Baternan, resident geologist; and I<. C. Grogan, mill superintendent. 
E. V. Neelarids is consulting engineer, and A. S. Dadson consulting geologist. 
The author has made free use of information supplied by the mine staff, 
and of data contained in the exceptionally complete Annual, Summary, 
and Interim reports issued by the company. 



INDEX TO SHEAR ZONES AND VEINS 

NAMES OF ZONES AND VEINS EXPLORED BY 
UNDERGROUNO WORKINGS ARE UNDERLINED 

1. Akaitcho zone 

2. North Giant zone 

3. Muir zone 

4. L.F.G. vein 

5. W.J.T. zone 

6. H g h  Grade zone (includes Saddle Reef vein. 
and Low Angle, No. 1, and No.2 orebodies) 

7. A.S.D. zone 

8. Ole zone 

9. Brock veins 

10. Big Giant zone 

1 1. J.D.B. zone 

12. Creek zone 

13.  West zone 

14. North Extension of East zone 

15. East zone 

16. South zones (including D.W.C. zone) 

Scale of Feet 
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F igu re  12. P rope r t y  o f  Giant Yel lowkn i fe  G o l d  Mines, L i m i t e d ,  showing locat ion o f  pr inc ipa l  
known  gold-bearing shear sonea and  veins. 
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Figure 13. Plan of orcbodies, High Gradc zone, Giant Ycllowknife Gold Mines. Limited. 



HISTORY 

The property was staked by C. J. Baker and H. M. Muir for Burwash 
Yellowlinife Mines, Limited, in July 1935, and subsequently acquired by 
Giant Yellowlinife Gold Mines, Limited, incorporated in 1937. Some work 
was done on the claims by several companies, including the Consolidated 
Mining and Smelting Company of Canada, Limited, and Anglo-Huronian, 
Limited, during part.s of 1936, 1937, and 1938. Exploration was carried 
on continuously by Giant Yellowlrnife Gold Mines, Limited, from April 1, 
1939, to June 15, 1940, under the management of D. A. G. Smith. I n  
July 1938, D. W. Cameron discovered an outcrop of a gold-bearing shear zone 
(now known as the D.W.C. zonc) near the southeast boundary of the 
property; and his re-examination of this deposit in 1941 led Frobisher 
Exploration Company, Jdmited (now Frobisher Limited), to  acquire 
operating control of the Giant company in June 1043. A geological exam- 
ination by A. S. Dndson in the summer of 1943 led to  the concept that  the 
drift-filled Baler  Creek Valley, an area neglected by previous exploration, 
was underlain by a major system of gold-bearing shear zones. Diamond 
drilling, based on this hypothesis, commenced in January 1944, and when 
discontinued, 2 years later, had indicated the largest tonnage of gold ore 
known in Northwest Territories. No. 1 shaft was started on September 
24, 1945, and completed the following January. Development work from 
this shaft was discontinued in September 1946. KO. 2 sha.ft was started on 
April 15, 1946, and lateral developnlent commenced there a few months 
later. By November, equipment for a 500-ton mill had been ordered, 
and construction of the Snare River hydro-electric power plant, started by 
the company, had been taken over by the Department of Mines and 
Resources. During the summer of 1947 excavations were compIeted for 
the crushing, milling, and roasting plants, and No. 3 shaft was collared 
near the crushing plant; and before the end of the year all major plant 
items wcre a t  the property. Plant construction was carried on throughout 
the winter. No. 2 shaft was deepened to 780 feet by February 1948. 
Milling commenced on May 12, 1948, but much of the gold remained 
in flotation concentrates that  were stored pending completion of the roaster 
early in 1949. The first gold brick was produced on June 3, 1948, and the 
inaugural brick-pouring ceremony, attended by several hundred guests, 
including the hIinister of the Department of Mines and Resources and other 
officials of the Dominion Government, was held on August 24. The 90- 
mile transmission line connecting the mine with the Snare River hydro- 
electric plant was completed by Giant Yellowknife Gold Mines, Limited, 
on behalf of the Department of Mines and Resources, by July 31, 1948, 
and electric power became available from Snare River on October 4, 1948. 

PRODUCTION 

The following hand-sorted ore from the Brock veins was shipped 
to  Trail, British Columbia, for treatment: in 1939, 74 tons containing 
647 ounces of gold and 45 ounces of silver; in 1940, 46.6 tons containing 
261 ounces of gold and 38 ounces of silver. The net return from these 
shipments was about $26,000. Mctals wcre not produced again until 
1948 when, fro111 May 12 to December 31, 8,152 ounces of gold, 2,000 
ounces of silver, and 5,167 tons of concentrates (estiinated to  contain 
33,509 ounces of gold) were recovered from 49,985 tons of ore, mainly from 
the High Grade zone. 



ORE RESERVES 

The following ore reserves were calculated from surface diamond 
drilling to  January 1946l. 

1 See Underground Operations, p. 1G9, for definitions of these terms. 

Estimates of ore above the 250-foot level, based on underground 
development to May 31, 1948, were as follows2: 

l I 

Maximum 
depth to  

which 

made 

Feet 

350 
300 

300 
100 
250 
500 
550 

535 
770 

.......... 

Location 

Location 

No. 1 Shaft area- 
East zone ......................... 
North Extension of East zone. . . . . . .  
South zones- 

Unnamed zone . . . . . .  . . . . . . . . . . . .  
D. W.C. zone. ................... 

West zone. ....................... 
Creelc zone. ....................... 

South A.S.D. zone. . . . . . . . . . . . . . . . . . .  
No. 2 Shaft area- 

High Grade zone. ................. 
North A.S.D. zone. ................ 

Total. . . . . . . . . . . . . . . . . . . . . .  
Averages. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tons I (including I 
20 Der cent 

Tons 
(including 
20 per cent 

dilution) 

315,000 
45,000 

105,000 
15,000 

445,000 
180,000 
690,000 

720,000 
520,000 

3,035,000 

Gold 

I dilution) l 

Uncut' 

Ounces 

0.41 
0.45 

0.30 
0 .40 
0 .30 
0.19 
0.28 

0 -67 
0.44 

0 a 41 

I 
- I ounces 

Cut' 

Cunces 

0.35 
0 a39 

0.27 
0.37 
0.23 
0-19 
0 -25 

0.46 
0 -38 

.............................. 
0.33 

A.S.D. zone.. . . . . . . . . . . . . . . . . . . . . . .  .. ................. 1 60,000 1 0.47 

............ Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520,000 

High Grade zone- 
No. 1 and No. 2 ore shoots. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Saddle Reef vein. .................................... 
Low-angle ore shoot. .................................. 

Average. ..................................... . l .  ........... I 0.60 

1 Giant Ycllowknife Gold Mines, Limitotl: Annual Report for Year Endinn Junc 30. 1047, p. 4. 
2 Giant Ycllowknife Gold Mines, Linlitccl: Annual Report for Year Ending May 31, 1948, p. 4. 
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400,000 
5,000 

55,000 

0.64 
0.60 
0 ~ 4 1  



Ore dumps contained the following ore when milling started on May 12, 
1948 : 

CAMP AND PLANT 

The main camp, near No. 1 shaft, is on the west shore of Yellowknife 
Bay on Giant Nos. 15 and 17 claims; it includes offices, staff house, several 
residences and apartments, several bunk-houses, including a two-story 
structure accommodating one hundred and twenty men, commissary, 
cook-house, curling rink, and various warehouses, shops, and garages. 
Most buildings are sheathed with nsbestoside. Steam for heating is supplied 
from a 150-horsepower oil-fired boiler. The doclis are in the camp area. 

No. 1 shaft, on Giant KO. 15 claim, is equipped with a 55-foot temporary 
headframe and a two-drum, Canadian Ingersoll-Rand electric hoist. 
The power plant included (October 1947) two electrically driven compressors 
supplying about 700 cubic fect of air a minute, and two 400-horsepower 
Dominion diesel engines driving English Electric generators with a com- 
bined output of 764 ICVA a t  2,400 volts. The main oil storage tanks 
are near No. 1 shaft. 

No. 2 shaft, 5,700 feet north of KO. 1, is on Giant KO. 10 claim and 
equipped with a 55-foot temporary headframe and a two-drum Canadian 
Ingersoll-Rand 200-horsepower electric hoist. Two Canadian Ingersoll- 
Rand compressors, type XTTH, are driven by English Electric synchronous 
motors and provide a combined capacity of 1,500 cubic feet of air a minute 
(October 1947). Oil storage tanlcs are nearby. 

No. 3 shaft site is on Giant KO. 12 claim, about 1,800 feet south of 
No. 2 shaft. The crushing plant, mill, roaster plant with 150-foot stack, 
and related structures occupy an area that estends about 1,400 feet northeast 
from the shaft site. 

The Yellowknife substation of the Korthwest Territories Power 
Commission is on Giant No. 12 claim, about 1,000 feet west of the mill. 
Electric power from the Snare River hydro-electric plant reaches the 
substation a t  110,000 volts and is used in the various plants a t  2,200 and 
550 volts. The 33,000 volt transmission line of the Consolidated Mining 
and Smelting Con~pany of Canada, Limited, from Prosperous Lake to the 
Con mine, crosses the property. 

Location 

No. 1 shaft.. .............................. 
No.2shaft ................................ 

Total.. ........................... 

DEVELOPMENT 

To December 31, 1048, development work included more than 145,000 
feet of diamond drilling, and 10,114 feet of drifts and crosscuts, as 
detailed below. 

Tons 

4,500 
16,850 

21,380 

Gold 

Uncut 

Ounces 

0.48 
0.88 

Cut 
-- 

Ounces 

0.44 
0.69 

........................ 



The following table' summarized work done from July 1935 to August 
31, 1939, mainly west of Baker Creek Valley. 

,4 little trenching and diamond drilling were done between September 
1, 1939, and June 15, 1940, but no significant work was done between the 
latter date and December 31, 1943. 

Work done between January 1, 1944, and December 31, 1948, is 
tabulated below. Most of this work was done along the southerly trending 
Baker Creek Valley; i t  partly explored an area about 11,900 feet long from 
south to north, but left unexplored about 2,400 feet of propertylying between 
this area and the north boundary of the property. 

Feet 
Shafts.. ................................................ 1,301 
Drifts and crosscuts. ..................................... 9,902 
Raises.. ................................................ 1,362 
Diamond drilling, surface (199 holes to a maximum depth of 

about770feet) ...................................... 83,920 
Diamond drilling, mainly or entirely underground. .......... 54,551 

Vein or shear zone 

South Giant.. 
Big Giant.. .................... 
Ole.. ........................... 
Brock ................ 
North Giant.. ....... 

Totals ........ 

No. 1 vertical shaft has three compartments; i t  is 522 feet deep, 
with stations a t  depths of 200, 325, and 450 feet. Work done from this 
opening includes 2,656 feet of drifts and crosscuts, 37 feet of raises, and 
9,847 feet of underground diamond drill-holes. Drifts extend north-northeast 
and south-southwest from the shaft on the 200-foot level, and south- 
southwest on the 325-foot level; no drifting has been done a t  the 450-foot 
level. 

No. 2 vertical shaft, also a three-compartment opening, is 779 feet deep, 
with stations a t  depths of about 100, 250, 425, and 575 feet. Work done 
from this shaft includes 7,246 feet of drifts and crosscuts, 1,345 feet of 
raises, and many thousand feet of underground diamond drill-holes. The 
drifts and crosscuts explore an area extending about 1,000 feet northeast 
from the shaft, and most are on the loo-, 250-, and 425-foot levels. 

No. 3 shaft has been sunk only a few feet, and collared. It is intended 
to  be a five-compartment, main production shaft. I ts  location, adjacent 
to  the main crushing plant, required early collaring to  avoid damage to the 
plant. 

Shafts 
and 
pits 

----pp- 

Feet 

19 
l 2  
70 

126 

p-p---- 

227 

1 Datn supplied by C. L. Hershman, formerly consulting engineer, Giant Yellowknife Gold 
Mines, Limited. 
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Stripping 

Feet 

.................. 

260 
200 

460 

Drifts 
and 

crosscuts 

Feet 

.......... 

.......... 
20 

192 

212 

Trenches 

Number 

7 
5 

13 
.......... 

7 

32 

lamoncl D: drrll-holes 

Total 
length 

Feet 

140 
400 
600 
450 
210 

1,800 

Number 

2 
4 

10 
29 

........................................ 
45 

Total 
length 

Feet 

371 
892 

4,956 
3,373 

9.592 



The Broclc shaft, about 1,500 feet northwest of No. 3 shaft site, 
is about 126 feet long, and is inclined about 33 degrees west. A drift, a t  
a vertical depth of about 55 feet below the collar, extends about 190 feet 
north from the shaft. 

The Ole inclined shaft, about 1,800 feet north-northwest of No. 3 
shaft site, is reported to be about 70 feet long; a little crosscutting is said 
to have been done from it. 

GEOLOGY 

The property lies within the Yellowlcnife greenstone belt, a band 
of mainly volcanic roclcs 14 miles or more in width, that extends northerly 
along the west side of Yellowknife Bay ancl Yellowknife River; other 
properties occupying parts of the grcenstone belt include Negus ( S O ) ,  Con 
and ltycon (73), Altaitcho (71), ancl Crestaurum (74). The rocks under- 
lying the Giant property are mainly lava flo\vs of the Yellowlcnife group. 
These are grecn, basaltic, andesitic, and dacitic, massive, pillowcd or 
variolitic flows interlayered hcre and there with a little tuff. The flows 
strike about northcast; they face southcast and are commonly nearly 
vertical or inclined steeply northwest. 

The volcanic f l o ~ ~ s  are cut by numerous meta-gabbro and meta-diorite 
sills, dykes, and irrcgulsrly branching bodies. These are fine- to medium- 
grained, dark to light green ~veathering, rarely porphyritic roclcs with sharp, 
chilled borders. The dykes range up to about 100 feet in width and com- 
monly strike about northnrcst; one large sill-like body is about 500 feet wide. 

Fresh, rusty brown weathering diabase dykes composed of about 
equal parts of plagioclase ancl pyroxene are the youngest rocks recognized. 
Most of these strilce about northwest. They range in width up to about 
100 feet. 

Faults and shear zones are numerous. Two types of faults have 
been recognized: (1) early, pre-diabase faults and (2) late, post-diabase 
faults. The pre-diabase faults are marked by chlorite schist shear zones 
many feet in width; thcy strike between northeast and northwest, and 
thus commonly transect and displace the lava flows. The principal known 
gold-bcaring orebodies occur in prc-diabase shear zones that may be related 
to these faults, and the ore was formcd before the emplacement of the 
diabase dykes and the formation of the post-diabase faults. 

The late, post-diabase, post-ore faults are clean-cut narrow fissures 
marlced by a felv fcet, or lcss, of brecciated rock or gouge, or both. They 
strikc in various directions and many are nearly vertical. The largest 
is the nearly vertical West Bay fault that strikes north 12 degrees west 
across the southern part of the property beforc bending abruptly to strike 
about north along and just west of the western boundary of the claims. 
Campbell (1948, p. 256) calculatecl that the west side moved 16,140 feet 
south and 1,570 feet down relative to the east side. 

DESCRIPTION O F  DEPOSITS 

The Giant system of shear zones comprises various member shear 
zones within which occur the principal known orebodics. This system 
has been traced, by diamond drilling, about 12,000 feet north-northeast 
from the West Bay fault. Its southwesterly counterpart, on the west 



side of the fault, is under development about 34 miles south, a t  the Con- 
Rycon and Negus mines, where i t  is known as the Campbell system. The 
principal member shear zones of the Giant system are, from south to north: 
South zones, East zone, North Extension of East zone, West zone, Creek 
zone, A.S.D. zone, High Grade zone, W.J.T. zone, Ole zone, Muir zone, 
and North Giant zone (See Figure 12). Several of these zones form small 
outcrops; but others, such as East zone; North Extension of East zone, 
West zone, A.S.D. zone, and High Grade zone do not outcrop, nor is any 
known orebody of the Giant system exposed a t  the surface. The zones 
have been explored mainly by diamond drilling, although a relatively 
small amount of underground work has been done from No. 1 and No. 2 
shafts. In many instances the diamond drill intersections have proved 
difficult to interpret and correlate; the data are thus susceptible,to more than 
one explanation, and much more underground work must be done before 
the precise form and structure of the shear zones are known. They have been 
explored by drilling to a maximum depth of about 770 feet, and the length 
of the longest known zone, the A.S.D., may exceed 3,800 feet. The 
maximum width of the zones may exceed 150 feet. Their strike varies from 
about north a t  the south end of the Giant system to north 60 degrees east 
near the north end of the explored length of the system. So far as known, 
the strike of the shear zones diverges about 10 degrees from that of the 
enclosing lava flo\vs, except that a t  the Muir zone the divergence may be as 
much as 30 degrees. Dips vary widely from zone to zone and within 
individual zones; perhaps the most conlmon dips are between steeply east 
and gently west or northwest, but parts of some zones appear to be nearly 
horizontal or involved in drag-folds. The inclination of the enclosing lava 
flows is, so far as kno~vn, consistently steep, and the shear zones, therefore, 
probably transect them in dip as vell as in strike. The rock within the 
shear zones is chlorite schist, sericite-chlorite schist, or sericite schist, 
the latter types generally being confined to the vicinity of orebodies- 
In  most instances the planes of schistosity are inclined between 60 and 
80 dzgrccs wcst or nortliu~cst regardless of the apparcnt inclination of 
the shear zoncs, and thus comnlonly cross the zones a t  wide angles. 
Numerous, small drag-folds occur in the schist. The chlorite schist is 
impregnated with line-grained calcite and other carbonates and cut by 
irregular veinlcts of white quartz and calcite, but generally does not con ta i~  
significant amounts of gold; and it may eithcr grade abruptly into the 
unshezred enclosing lava flows or be separated from them l>y a wide trans- 
ition zone. The schists comn~only contain ~vhite or tan, to {-incl; 
specks of an unidentified mineral, forming ~ilhat is known locally as 'snow- 
flalrc alteration'. Much decper exploration will be rcquired to determine 
the dip of thc Giant systcn~ of shcar zones; and it is not yet clcar whether the 
various memhcr shear zoncs represent: (1) fsl~ltcd segments of one or more 
major shear zoncs; (2) individual but relatcd zones; (3) remnants of one 
or morc fold-like shear zoncs truncated and thus separatecl by thc erosion 
suriace; (4) branches, separated by unshesred rock masscs, of a regional 
shear zone system; or (5) ~vhether some other explanation applies. 

Orebodies are irregular or lenticular parts of the shear zones, and arc 
composed of 30 to 90 per cent fine-grained quartz, sericite schist, and about 
7 per cent metallic minerals. The quartz occurs as seams and lenses 
comn~only about parallel with the foliation of the enclosing schist. The 
most abundant metallic minerals are pyrite and fine-grained arsenopyrite; 



others include stibnite and probably other soft grey minerals, pale yellow 
sphalerite, chalcopyrite, galena, and visible gold. Ore has been encountered 
in diamond drill-holes to a depth of about 770 feet, and in underground 
workings to a depth of 425 feet. The orebodies range in width from about 
3% to perhaps 50 feet. An ore shoot in the East zone and Sorth Extension 
of the East zone is a t  least 1,200 feet long on the 200-foot level, but its 
vertical range may not average much more than 200 feet. The greatest 
drift-length of ore in the High Grade zone is on the 250-foot level where 
No. 1 ore shoot, which pitchcs gently north, is 476 feet long. The grade of 
ore developed to lMay 31, 1948 (mainly in the High Grade zone), after 
allowing for 20 per cent dilution by barren rock, was 0.60 ounce gold a ton1. 
The orebodies are enclosed in an envelope of sericite and chlorite-sericite 
schist, escept that those in the East zone and Korth Extension of the 
East zone are enclosed in chlorite schist. The composition of the shear 
zones changes gradually along the strike, from sericite schist near the 
ore, through chlorite-sericite schist, to chlorite schist; but the corresponding 
change is abrupt across the strike, taking place within a few feet or inches. 
Bodies of ore, or sub-ore, may occupy 10 to 90 per cent of the width of a 
shear zone. The boundaries of the ore or sub-ore against barren schist 
are commonly abrupt and can be determined visually; but where sub-ore 
intervenes between ore and barren schist, sampling and assaying is required 
to define the ore boundaries. The boundaries of the orebodies may 
approximately parallel the boundaries of the enclosing shear zones, and in 
many instances have been observed to cross the schistosity a t  wide angles. 
In  places in the East zone the ore crosses the schistosity and is involved in 
structures resembling drag-folds; and the attitude of the schistosity 
within the ore conforms to that without and is approximately parallel with 
the axes of the drag-folds. It is not ltnown whether the borders of the 
enclosing shear zone show a similar fold-lil- ~e f orm. 

Two stages of gold deposition have been recognized (Dadson and 
Bateman, 1948, p. 274). Gold of the first stage is very fine, and is intimately 
associatedmith arsenopyrite; whereas that of the second stage is accompanied 
by soft grey minerals and sphslerite, may be visible, and is associated 
with quartz that cuts the arsenical ore. 

The ore-bearing shear zones are offset by a multitude of minor, post- 
ore faults, which are apparently more numerous within the zones than 
beyond. Most of them are steeply inclined, and some mark right-hand, 
others left-hand, displacements. They contain narrow seams of gouge 
and breccia, and veinlets of vuggy quartz and calcite without significant 
amounts of gold. 

A more detailed description of some of the shear zones and orebodies 
follows. 

South Zones. These include the D.W.C. zone, and lie '700 to 1,850 
feet south of No. 1 shaft and about 150 to 400 feet east of the West Bay 
fault. They comprise two or more ore-bearing shear zones that strike 
about north and dip west. Drill-holes indicate two orebodies, the largest 
of which is about 300 feet long. 

1 Giant Yellowknife Gold Mines. Limited: Annual Report for Year Ending May 31. 1948, p. 4. 



East Zone, and North Extension of East Zone. These zones lie be- 
neath a massive rock ridge and have been esplored from No. 1 shaft, the 
East zone by drifts on the 200- and 325-foot levels, its North Extension 
by a drift on the 200-foot level. The zones are separated, near the shaft, 
by a post-ore diabase dyke 40 feet wide, but are otherwise continuous 
except for offsets due to minor faults. The zones strike about north 20 
degrees east, whereas the adjacent lava flows strike about north 30 degrees 
east. The dip of the zones apparently varies from steeply west to nearly 
horizontal. Tlle schistosity, ho\irever, dips between 70 and 80 degrees 
west and strikes about north 20 degrees east,. Although the ore is locally 
nearly horizontal, most of it dips about G0 degrees west. Drifting on the 
200-foot level of the East zonc encountercd 725 feet of orc with an average 
horizontal width of 32.5 feet and an average grade of 0.55 ounce gold 
(uncut) or 0.50 ounce (cut). The bottom of this shoot is near the 325-foot 
level where work disclosed three short lengths of ore, the best being 115 
feet long with an average horizontal width of 20 feet and an average grade 
of 0.36 ounce gold (uncut) or 0.34 ounce (cut). In  the North Estension 
of the East zone the drift on the 200-foot level encountered 440 feet of ore 
with an average horizontal width of 3 - 5  fcct and an avcrage grade of 0.75 
ouncc gold (uncut) or 0.63 ounce (cut). This orebody is broken by numcr- 
ous minor faults. Faults appear to be more numerous within the shear zones 
than within the adjacent wall-rock, and most numerous within the ore. 
About 5$ tons of ore from these zones was analysed by the Bureau of Mines 
(1946b, p. 2) with the following results: gold, 0.42 ounce 3 ton; silver 0.085 
ounce a ton; iron, 7.64 per cent; arsenic, 1-56 per cent; and sulphur, 3-64 
per cent. Another sample (Bureau of Mines, 1946a, p. 2) contained, in 
addition to thc above elements, a little copper and zinc, but no antimony, 
and the following metallic minerals were noted: abundant pyrite and arseno- 
pyrite, minor chalcopyrite, sphalerite, tetrahedrite-tennantite, and gold. 
The ore in these zones, relative to that of the High Grade zonc, contains 
less quartz, much less abundant (generally none) soft grey metallic minerals, 
and has sharper walls against the enclosing schist; and it otherwise differs 
by being enclosed in chlorite schist rather than in chlorite-sericite schist. 

West Zone. This zone does not outcrop. It lies about 1,100 feet 
northwest of No. 1 shaft and not more than a few hundred feet east of the 
West Bay fault. Diamond drill-hole intersections have proved difficult 
to correlate; but the zone strikes about north and in most places probably 
dips west a t  angles ranging from gentle to steep. Ore-grade material has 
been intersected in drill-holes along a strike length of about 600 feet. 

Creek Zone. This zone underlies Baker Creek a few hundred feet east 
of the West zone, and outcrops about 1,500 feet north of No. 1 shaft. 
It strikes about north 15 degrees east and dips about 75 degrees west to 
an explored depth of about 500 feet. The zone may have been traced for 
1,000 feet. Its maximum width exceeds 100 feet. So far as known, i t  
contains only low-grade gold-bearing material. 

A.S.D. Zone. This zone strikes about north 25 degrees east, dips 
steeply southeast to steeply northwest, and has a known length of about 
3,800 feet. It does not outcrop, but its northern part, near the surface, 
is about 700 feet east of No. 2 shaft. It has been explored by numerous 
diamond drill-holes; and by about 200 feet of drifts from the No. 2 shaft 



on the 250-foot level, and about 600 feet on the 425-foot level. Diamond 
drilling indicates a maximum width of about 150 feet, and an average 
width of about 60 feet. In  the southern part, the shear zone and ore have 
been intersected to a maximum depth of 590 feet; in the central part, 
ore-grade material has been found a t  a maximum depth of 450 feet and the 
shear zone a t  470 feet; and in the northern part, the deepest intersection, 
a t  a depth of about 770 feet, afforded 55.5 feet of core containing 0.57 ounce 
gold a ton. The largest orebody has been indicated by diamond drilling: 
i t  is in the south part of the zone, is 1,450 long, averages about 17 feet in 
width, and to a depth of 550 feet is reported to contain 690,000 tons grading 
0.28 ounce gold a ton. 

High Grade Zone. This zone includes the Saddle Reef vein, Low 
Angle ore shoot, No. 1 ore shoot, and No. 2 ore shoot (See Figure 13). It 
has been explored by diamond drilling to a depth of more than 500 feet, and 
from No. 2 shaft by workings on the 100- and 250-foot levels. The ~vorkings 
explore an area about 300 feet wide that extends about 1,000 feet northeast 
from the shaft; and although they have developed substantial orebodies, 
do not precisely define the form and attitude of the enclosing wide shear 
zone. Near the shaft, the shear zone probably has the form of a north- 
plunging open syncline, possibly accompanied by an adjacent north- 
plunging anticline; 350 feet northeast of the shaft the shear zone dips 
about 10 degrees northwest and is 70 to  90 feet thick; and 700 feet north- 
east of the shaft (Dadson and Bateman, 1948, p. 277) diamond drill data 
suggest that i t  dips about 20 degrees northwest. In  spite of the apparent 
gentle dip of the zone as a whole the foliation of the sericite, chlorite- 
scricite, and chlorite schist within the zone in most instances dips about 
G5 dcgrees northwesterly. The enclosing roclrs are lava flo~vs and minor 
thin-bedded tuffs; and so far as known thesc strilie about north-northeast 
and dip about 80 dcgrces west-northwest. 

The principal orebodies are characterized by abundant quartz, visible 
gold of thc second stagc of mineralization accompanied by soft grcy mctallic 
minerals and pale yello~v sph:tlerifc, and an envelope of scricitc an(! chloritc- 
sericite schist that separates then1 from the surrouding chlorite schist. 
The ore may conform approximately to thc outline of thc sl~ear zone, 
and thus lie across the schistosity. Orc has been encountered on the 100- 
foot lcvel in the Saddle Reef vein about 100 feet northeast of the shaft, 
and thence in turn, to~vards the northcast, in the Low Angle orc shoot, 
No. 1 orc shoot, and No. 2 ore shoot; the latter three bodies, in plan, lie 
en e'chclon, each striking al~out north-northeast. 

Thc Saddle Reef is a quartz veil1 opened only on the 100-foot level. 
It has the form of a north-plunging anticline overturned to\~-ai.ds the east 
so that both limbs dip west. Thc vein is 7 feet or more in thic1;ness and 
contains a moderate tonnage of high-grade, free-milling gold ore. 

The Low Angle ore shoot has been esplored only on the 100-foot level, 
there by a crosscut ancl several dian~ond drill-holes. It striltes about 
north 20 degrees east and has been traced 260 feet or more. Three hundred 
and fifty feet northeast of the shaft it is about 15 feet thick and dips 10 
degrecs west-northwest. At most other places nearer the shaft it dips 
between 15 and 30 degrees west-northwest. 



No. 1 ore shoot may be separated from the Low Angle orebody by a 
band of steeply inclined, thin-bedded, sericitized tuffs. On the 100-foot 
level, No. 1 ore shoot strikes north 10 degrees east and is about 320 feet 
long; and its horizontal width ranges from 15 to 90 feet. The upper limit 
of the ore has not been defined. The orebody dips 20 to 50 degrees west. 
I ts  lower edge plunges about 20 degrees north from the 100-foot level, and 
reappears on the 250-foot level, whence a drift extends north 25 degrees 
east and exposes ore for a length of 476 feet (May 31, 1948). The hori- 
zontal width of the ore on this level ranges up to 20 feet or more. A 
drift length of 220 feet of ore on the 100-foot level contained 0-83 ounce 
gold a ton (uncut) or 0-52 ounce (cut). The 476 feet of ore encountered 
in the drift on the 250-foot level averaged 1-12 ounces gold a ton (uncut) 
or 0.78 ounce (cut). 

No. 2 ore shoot strikes north 20 degrees east on the 100-foot level, 
where it is about 300 feet long. Its horizontal width on that level varies 
from 10 feet to more than 100 feet. The upper limit of the orebody has 
not been outlined. The dip of the ore between the 100- and 250-foot 
levels about 850 feet northeast of the shaft is steeply west. The lower 
edge of the ore plunges about 30 degrees north from the 100-foot level, 
and reappears on the 250-foot level, whence ore is exposed for about 120 
feet by a drift that extends north-northeast. The horizontal midth of the 
ore on this lower level ranges (September 4, 1948) from 3 to 25 feet. A 
drift length of 270 feet of ore on the 100-foot level averaged 1-34 ounces 
gold a ton (uncut) or 0.65 ounce (cut). 

No. 1 and No. 2 orebodies are cut by numerous minor faults. 

Ole Zone. This zone lies about 800 feet mest of No. 2 shaft and 750 
feet east of, and parallel with, the West Bay fault. The zone has been 
described as follows (Jolliffe, 1938, p. 31) : 

A strongly sheared zone, largely drift covered, extends north for a t  least 800 feet 
along the eastern base of a ridge composed largely of quartz-feldspar porphyry. Drift 
and muskeg est,end north, south, ancl cast from thc ridge, and most of the fiftecn t.renches 
along the SOO-foot, length csposc only the western edge of t.he zone. The porphyry 
hanging-wall dips 60 to 70 degrees \vest, 2nd is commonly underlain by a loot or two of 
rusty, powdery gouge. I n  some p1:lces minor shenrs estcnd sevcr:ll hundred Ceet into the 
porphyry in a direction south 30 degrees west. The total midth of the zone is revealed 
: ~ t  only one pl:rce, 450 feet south ol thc northernmost trench. There intense shearing 
is about 40 feet wide and is bounded on the east by a few feet of moderately sheared green- 
stone. East of this for several hundred feet is muskeg. Throughout the esposec! parts 
of the zone most of the schist strilies nort'h and dips B0 t.o 70 degrecs mest, p3r:lllel with the 
hanging-nvall, but in places it  trends up to 30 degrecs east of north. I t  is very fine-grained, 
soft, ~rccn-grey to brown-grey, and in part weathers rusty. Milky qu:trtz lenses and 
veins In the zone are up to 3 feet wide and commonly parallel the trend of the schist. In 
places these cant-nin arsenopyrite, pyritc, electrum, and ncicular crystals of a blue-grey, 
met:.~llic mineral (probsbly jamcsonite or stibnite!. &unrt,z also occurs in replacement 
bodies consisting of interhnnded thin layers of milky and cherty qu:lrtz, carbonate, and 
chlorite. These contain disseminated, fine-grained pyrite and arsenopyrite. The banding 
par~llcls adjacent schist, into which the replaccment bodies grade by decrease in quartz. 

Gold is reported to occur in some of the quartz lenses a.nd in adjacent 
parts of the Ole shear zone that are partly replaced by quartz and carbon- 
ate. Data supplied by the conlpany in 1939 indicate an ore shoot at; the 
surface that is 155 feet long, averages 15.5 feet wide, and contains 0.47 
ounce of gold a ton. Diamond drill-holes that intersected the zone 
between depths of 275 and 700 feet in 1939 did not locate an orebody. 



Muir Zone. This zone lies about 3,000 feet north-northeast of No. 2 
shaft. It strikes about north 60 degrees east, whereas the adjacent lava 
flows strike north 30 to 45 degrees east. Exploratory diamond drilling 
indicated narrow, moderate grade ore shoots along a length of 600 f eetl. 

North Giant Zone. This zone is about 3,800 feet north-northeast of 
No. 2 shaft. It is reported to strike about north, and to have been explored 
by diamond drill-holes with inconclusive results. 

Brock Veins. These veins outcrop about 1,600 feet southwest of 
No. 2 shaft. They have been described as follo.ivs (Lord, 1941, pp. 101- 
102) : 

The Brock veins are faulted segments of one or more quartz veins and are exposed by 
stripping and drifting in many places over a length of about 360 feet along a strike of 
about north-northeast. Diamond drilling, since September 1, 1939, is reported to  have 
extended the length of the zone in which the veins are known to occur. At the surface 
the veins lie within faulted segments of one or more shear zones that outcrop in a belt 
265 .feet long and striking north 25 degrees east. The inclined prospect shaft is near 
the north end of this zone, and veins occur in many places throughout the 192-foot drift 
that extends about north 20 degrees east from the bottom of the shaft. I n  many places 
the country rock is green or grey, feldspar-quartz porphyry, but elsewhere i t  is a fine- 
grained, andesitic rock or a chloritic schist, and in places these rocks cannot be distinguished 
readily. 

On the surface the shear zones and enclosed veins are broken into segments by numer- 
ous faults that trend about northwest. The offset along these faults ranges from a few 
inches to  more than 12 feet. 

Near the south end the shear zones outcrop forming a "V", the open end of which faces 
about north 25 degrees east. The west zone is 130 feet long, trends about north 20 degrees 
east, and dips a t  low angles to the west. The east zone is 80 feet long, trends about north 
40 degrees east, and dips a t  modernte or steep angles to the southeast. To  the south, 
the shear zones curve towards each other and are obscured by drift for about 20 feet near 
the point of the "V". Each zone ends to  the north against a steep fault that trends north 
25 degrees west and whose direction of movement is not known. A shear zone, broken by 
other transverse faults, lies east of this fault. This zone extends 160 feet from the fault 
with an average strike of north 25 degrees east before i t  narrows to a crack and passes 
under drift. The rock in the shear zones forming the "V" is chlorite schist that in places 
has sharp walls against bordering feldspar-quartz porphyry. The schist ranges from n 
few feet to 8 feet wide.. . .. The shear zone east of the fault ranges in width from a few 
inches to more than 10 feet and may dip 45 degrees west; i t  may be a displaced part of the 
shear zone that forms the northwest limb of the "V". A quartz vein occurs in most 
places throughout the southern 100 feet of the shear zone that forms the northwest limb 
of the "V"; its width ranges up to IS inches and averages about 5 inches. Quartz occurs 
as several lenses in the shear zone forming the southeast limb of the "V". The largest 
lens is 15 feet long and up to 23 feet wide. The quartz is white and is ribboned with 
chloritic seams that are parallel to  the vein wall and commonly less than 1 inch apart. 
Pyrite, chalcopyrite, and gold occur in the veins and are commonly in or near the chloritic 
seams. In  most places metallic minerals constitute less than 2 per cent of the quartz. 
Some schist next the quartz is partly silicified and contains disseminated pyrite and may 
contain :I little gold. The walls of the veins are commonly sharp and free. 

The quartz exposed in the shaft and drift is broken in many places by faults and the 
rock next the quartz is not much sheared. A nearly continuous quartz vein is exposed 
on the north side of the shaft for 92 feet from the collar and averages about 1 foot wide. 
A quartz vein that averages about 1 foot wide is exposed for about 100 feet in the drift. 
The veins contain a little coarse, white calcite and fine-grained, pink carbonate, but are 
otherwise similar to  those on the surface. 

Much of the quartz in the Brock veins contains gold and some of i t  contains abundant 
visible gold. The 74 tons of hand-sorted ore shipped to Trail in 11939 came from the shaft, 
the drift, and from the outcrops of the western vein, and contained 8.7 ounces of gold a 
ton. Four sections of quartz vein in the western shear zone are reported to have an ag- 

l Giant Yellowknife Gold Mines, Limited: .4nnual Report for Year Ending June 30. 1946, p. 3. 



gregate length of 137 feet, to  average 0 4 4  foot wide, and to contain 5 -65 ounces of gold 
a ton. The average gold content of quartz in the shaft and drift is not known, but may 
be about the same as that of the surface quartz. 

Alcaitcho Zone. Diamond drilling on the property of Akaitcho 
Yellowknife Gold Mines, Limited (71), which adjoins the Giant claims on 
the north, has indicated substantial orebodies in an easterly dipping shear 
zone that has been traced to within about 50 feet of the north boundary 
of the Giant property. This zone may extend southerly onto Giant 
claims about 6,800 feet north-northeast of No. 2 shaft, but no effort has 
been made to find it. 

UNDERGROUND OPERATIONS 

All current underground work is served by No. 2 shaft. Seven stopes, 
all between the 100- and 250-foot levels, were being prepared for mining, 
or were in operation, by October 31, 1948. One of these was in the north 
A.S.D. zone. The others were in the High Grade zone; one in the Saddle 
Reef vein, t ~ v o  in No. 1 ore shoot, and three in No. 2 ore shoot. Initial 
mining was done by shrinkage methods, the ore being allowed to  spill 
onto the haulage levels from boxholes driven in the foot-wall of the ore- 
bodies a t  25-foot intervals. Mucking machines were used to load the 
spilled ore into the ore trains. Ore is hauled in %ton cars on the 250-foot 
level; and in l$-ton cars on the 425- and 575-foot levels. Storage battery 
locomotives are used and tracks are laid a t  24-inch gauge. The shaft 
measures 17 feet 6 inches by 6 feet 4 inches, outside timbers, each of the 
three compartments being about 5 feet by 5 feet, inside timbers. Ore and 
waste are hoisted in skips from the 250-foot level, and in cars from the 
425- and 575-foot levels. Ore and waste passes and loading pockets being 
constructed will eventually permit hoisting all ore and waste in skips, 
from pockets on the 250- and 575-foot levels. Ore is trucked from the 
shaft to the mill. 

No. 1 shaft (now idIe) has the same dimensions as No. 2, and the tracks 
in the workings therefrom are laid a t  Is inch gauge. 

Permafrost has been found in the workings to a depth of 180 feet, and 
in diamond drill-holes to a depth of about 250 feet; i t  appears to be most 
extensive beneath areas of drift and other overburden. 

To May 31, 1948, 520,000 tons of ore had been developed in the No. 2 
shaft area by about 6,700 feet of drifts and crosscuts, or nearly 80,000 tons 
for each thousand feet of lateral development. However, the highly 
irregular shape, moderate dips, and considerable widths of the orebodies 
required that this work be accompanied by much underground diamond 
drilling, amounting to 17,778 feet by December 31, 1947. Much of the 
underground work in progress in September 1948 was concerned with pre- 
paring known orebodies for mining, rather than with exploration for addit- 
ional ore. 

The following system of sampling was in force in October 1947. 
Drifts in ore or possible ore were sampled after each round by a channel 
sample across the face and a chip sample from the entire face. Channel 
samples were cut in 5-foot lengths along the backs and from each wall 
of crosscuts where ore or possible ore was suspected. In  addition, samples 
were taken from cars underground and on the deck. 'Cut' average grades 
are obtained by re-averaging after reducing all assays greater than 1 . 5  
times the 'uncut' average to that average. Pending further operating 



experience i t  is not known whether the 'uncut' or the 'cut' average grade 
most nearly indicates the gold content of the ore; and in most instances 
company records sho~ir both 'uncut' and 'cut' avcrage grades. 

niILL 

The treatment plant has a rated capacity of about 500 tons a day. 
It comprises a crushing plant with a daily capacity of 1,500 to 2,000 tons, 
and separate milling and roasting plants each rated a t  500 tons a day. 
Excavations have been prepared for additional milling and roasting units, 
so that these plants can be erected later without clamagc to the present 
structures. The treatment plant site affords rock foundations for most 
structures, provides room for enlarging thc plant to a ratcd capacity of 
about 1,500 tons a day, and is conveniently located near KO. 3 shaft site 
and the largc, undeveloped orcbodies of the A.S.9. zone. The conveyor 
gallery leading from the crushing plant to the mill crosscs an area of deep 
ovcrburden: here the supporting piling was set in permanently frozen 
ground, and heaving of the piles by the surface soil, \vhicli altcrnately 
frcezes and tha~vs according to season, has been prevented Ly a greascd 
sheath of burlap and other materials. A boxccl and insulated pipelinc, 
about 4,500 feet long, carries ~vatcr to the mill from a pump-house on 
Yellonilrnife Bay. 

Research leading to the design of the treatment plant was done in the 
Ore Dressing and Metallurgical Laboratories of the Bureau of Mincs, 
Ottawa, and by Ncphelinc Products, Limited, a t  Lakefield, Ontario. 
Tests by the Burcau of Mines on ore from the KO. 1 shaft area showed that  
finc grinding n-as necessary to scparstc thc intimately associated gold 
and arscnopyrite; that straight cyanidation of the ore, or any of its products, 
in the natural state would yicld ~lnsatisfactory results; and tha t  a process 
involving roasting of a flotation concentrate, follon-ed by cyanidation of thc 
calcine, ivould rccover 84 t o  87.7 per ccnt of thc gold in the ore treated. 

After suitable crushing end grinding a littlc of the gold in thc ore 
is caught by jigs in the ball mill-classifier circuit. Thc remainder of thc 
ore is concentrstcd by flotation, the concentrate roasted to rcmore as much 
as possible of the arsenic and antimony, and the resulting calcine treatcd 
by ordinary methods of cyanidation to afford the rcmaining recorerablc gold. 
To December 31, 1948, thc only bullion recovercd was that yielded by 
amalgamation of the product of thc jigs; and thc gold-bcrtring flotation 
concentrates were stored pcriding the completion of the roaster early in 
1949. Cyanide and flotation tailings will bc impoundcd scparatcly to  
facilitate possible future re-treatment. 

The following data apply to the first 5 months' operation, June 1 
to October 31, 1948'. During this period, 35,918 tons of ore (235 tons a 
a day) were trcatcd, and the avcrage grade was 0.83 ounce of gold a ton. 
About 17.1 per ccnt of the contained gold was rccovered by amalgamation 
of the jig product. The ratio of concentration attained by flotetion was 
11 to 1, and tha resulting 3,318 tons of concentrates contained 75.4 per 
cent of the gold in the mill heads. The operators estimated that 86 per 
cent of the gold in this concentrate will be recovered by future roasting 
and cyanidation. Thus the est im~tcd overall gold recovery for the first 
5 months' operation is about 82 per ccnt. 

1 Giant Yellowlcnite Gold iMines, Limited: Annual Report for tllo Ycar Ending May 31, 1945, 
and Summary Report for thc period Juno 1, 1948, to  October 31, 1948, p. 8. 



COSTS AND GENERAL OPERATING DATA 

The follo~ving operating costs for 1948 were supplied by the Dominion 
Bureau of Statistics: development and exploration, $1.65 a ton; mining, 
$5.21 ; milling, $4.63 ; other costs, $5.05; total, exclusive of taxes or deprecia- 
tion, 9616.54 a ton. 

No. 1, three-compartment shaft cost $157.47 a foot; No. 2, three- 
compartment shaft 3142.93 a foot. Drifts and crosscuts cost about 
$34 a foot, a.nd raises (5 by 7 feet) about $27 a foot. The contract price 
for underground diamond drilling is about $1.35 a foot (Giant Yellotvknife 
Gold Mines, Limited, supplies compressed air and is reimbursed for board 
received by the drill crew). 

About two hundred and twenty-two men were employed during 
1948, as follows: surface, one hundred and fifty-six; underground, fifty-nine; 
mill, seven (eleven during the operating period May to December). Salaries 
and wages amounted to $912,385. The scale of wages is in accordance 
with an agreement reached in Junc 1947 between the operators and Inter- 
national United Mine, Mill, and Smelter Workers (CIO), Local 802; 
i t  is the same as that in use a t  Con and Rycon mines (73). Workmen's 
compensation is paid by Prudential Insurance Company in accordance with 
the schedules set by the Workmen's Compensation Act, Province of Alberta. 
Fares are paid from the point of cmployment to Yellowknife after two 
hundred shifts have been cornpletcd, and return fares after three hundred 
shifts. 

Tanks provide storage for about 700,000 gallons of fuel and diesel oil 
as follo~x-S: bunker fuel, about 375,000 gallons; heavy diesel oil, about 220,000 
gallons; light dicsel oil, about 105,000 gallons. In 1948 (diesel engines 
idle after October 4) fuel and diesel oil uscd amounted to 747,157 gallons 
valued at f 156,930, delivered a t  the mine. 

Prior to October 4, 1948, power generated by diesel engines was supple- 
mented by electric power received from the Prosperous Lake hydro- 
electric plant of the Consolidated Mining and Smelting Company of Canada, 
Limited. Xftcr that date, diesel engines became standby units and 
all power camc from the Snare River hydro-electric plant of the Northwest 
Territories Power Commission a t  a cost of $100 a horsepo~vcr-year. 

Rough local spruce lumber cost (1947) about $80 h!I ft. board measure, 
British Columbia fir about $108. 

Gold Group (77) 
Reference: Stockwell and Icidd, 1932, pp. 72, 73. 

The Gold group. . .[comprised] four claims on the northwest side of Yellowknife river 
near its mouth. At n point about 1,000 feet from the river is nn irregular-shaped nrea 
about 50 feet long and 20 feet wide in which are mnny quartz stringers and veins the largest 
of which is 3 feet thick a t  its widest part and pinches out in a length of l 5  feet. The 
stringers and veins occur in schist [Yellowknife group?] nnd most of them are elongated 
about parallel to the clcwage of the schist, but some cut ncross i t  in various directions. 
A considert~ble amount of rusty weathering carbonate forms patches and stringers in the 
quartz. Small amounts of arsenopyrite and copper stain also occur in the quartz. The 
schist is generally not visibly mineralized, but in some places contains scattered crystals 
of arsenopyrite. A chip sample of the quartz veins and schist containing a somewhat 
greater than average proportion of arsenopyrite wns assayed with the following results: 
gold 0.20 ounce a ton of 2,000 pounds 2nd a trace of silver1. 

1 Ass;~y by A. Sadler, Mines Branch. Department of Mines, Ottawa. 



Gold-Uranium Exploration, Limited 
(Bingo Group and Vicinity) (23) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 86-D-16. Henderson, 1949. Kidd, 1936, pp. 29-30. Mines Branch, 1936~. 

Gold-Uranium Exploration, Limited, owns a uranium prospect on 
Stairs Bay a t  the southeast end of Hottah Lake. The property is about 
95 miles south of Port Radium, and 1 mile or 2 miles northeast of the 
Cormac group (22). 

About the same ground was staked in 1934 by C. A. Watt and W. L. 
Olmstead as the W.L.O. group. These claims were abandoned in 1936, 
but were re-staked for the Tasman Syndicate in 1940 as the Bingo group 
of nineteen claims. An area including these claims was prospected and 
geologically mapped by the Geological Survey in 1945. Thirteen of the 
Bingo claims were acquired by Gold-Uranium Exploration, Limited, in 
1947, and according to the company about 3,700 feet of diamond drilling 
was done on the group in that year. The following account is derived 
from a report by Henderson, and is descriptive of the Bingo group and 
adjacent ground in 1945; but the deposits described are not certified to  
be on the Bingo claims. 

The most abundant rocks on the property are granite and granodio- 
rite, probably of Proterozoic age. They are massive, red-brown weathering, 
medium-grained rocks averaging 20 to 25 per cent quartz, 60 to 70 per 
cent feldspar (one-half to  two-thirds orthoclase), and 10 to 20 per cent 
chlorite pseudonlorphic after biotite. Bodies of older, Snare group quartz- 
ite occur in the granite and granodiorite. Numerous gabbro dykes and 
small irregular masses intrude the granitic rocks; some are sill-like with 
gently dipping contacts, whereas others are dykes with vertical contacts. 
Many trend about northeast. The gabbro is a rusty weathering, reddish 
green, fine- to medium-grained rock with ophitic texture. It is composed 
of sassuritized plagioclase and hornblende, the latter containing abundant 
specularite along cleavage cracks. The margins of the gabbro bodies 
are sheared, the central parts massive. Diabase dykes are the yongest 
rocks recognized. 

Pitchblende occurs in quartz veinlets along joints in the gabbro dykes 
and sill-like bodies. Twenty-five such occurrences were examined; most 
are a fraction of an inch wide, and can be traced only a few feet. They 
occur within an area 1,000 feet wide extending 4,500 feet southwest from 
the cabins on the southwest side of Stairs Bay; most of them are grouped 
1,000 feet or 4,500 feet southwest of the cabins. The largest deposit i s  
within the latter group, and has been described as follows: 

. . . .A trench 40 feet by 5 feet by 33 feet deep has been blasted out along a quartz 
vein. The vein strikes east to a little south of east, dips 45 degrees north, and ranges in 
width from 2 inches a t  the west end of the trench to  8 inches a t  the east end. It cnn be 
traced 30 feet beyond the eastern end and 15 feet beyond the western end of the trench for 
a total length of 85 feet. The vein is composed of quartz and hematite, and much of the 
hematite is crystalline specularite. The hematite, and specularite are generally concen- 
trated along the margin of the vein, with comb quartz and some flakes of specularite in 
the centre, but in laces the vein is composite, with bands of hernatite and quartz repeated 
twice or more. C% the vein exposed in the trench the eastern 25 feet is strongly radio- 
active, with much uranium stain present. The Geiger counter responds strongly.. . .. 
The western 15 feet of the vein in the trench is feebly radioactive, with a little stain ex- 
posed in places. . . . . Beyond the trench to the east and west the vein is not radioactive. 



A small pile of hand-cobbed earthy hematite with pitchblende lies near the trench. 
I t  probably came from a 12-foot section of the vein a t  the eastern end of the trench, where 
some small pods or lenses of similar material up to  ) inch wide occur in the vein. The 
sample sent to  the Mines Branch a t  Ott,awa [Kidd, 19'36, p. 291 that assayed 13.70 per cent 
U308 probably came from this trench. 

Goldcrest Mines, Limited (27) 

Rejerences: Bureau of Northwest Territories and Yukon Aflrtirs, 1947a, Mineral Claim 
Sheet 86-13-6. Stanton, 1947, pp. 18-20, 

Goldcrest Mines, Limited, owns the A.E. group of about twenty 
claims, 4 mile west of Long Lake and about 135 miles north-northwest of 
Yellowknife. So far as known the property was inactive during 1947. 
The follo~ving report is by Stanton, who visited the claims in 1946. 

Exploratory work has included mapping, trenching, and diamond drilling, the last, 
a t  the close of 1946, totalling 10,356 feet. 

Work has been concentrated on three zones: (1) an intrusive quartz-albite sill or low- 
angle dyke; (2) quartz veins in mineralized sericitic qual-tz-porphyry lying 700 feet east 
of the dyke; and (3) quartz veins in dark quartz-feldspar porphyry lying 400 feet west of 
the dyke. 

(1) The quartz-albite dyke lies chiefly on the No. 18 claim of the property, and just 
west of two small lakes situated 1,500 to 2,000 feet west of Long Lake. For much of its 
length it  cuts a more basic, coarser, quartz diorite body intrusive into andesites. The 
quartz diorite contains milky blue quartz eyes from 2 to f inch in diameter. The Gold- 
crest dyke is a medium-grained, grey-green to dark grey rock that weathers to  pale grey, 
white, or pin~c. Under the microscope it is seen to be composed essentially of albite and 
quartz, with chlorite, carbonate, sulphide, titanite, and minor sericite and apatlte, and is 
very similar to  the Colomac-Indian Lake dyke* the southern part of which lies about 1,200 
feet east. Locally thequartz-slbite dyke containssmall 'eyes'of bluishquartz. Disseminated 
pyrrhotite locally occurs within the dyke material, and as with the Colomac-Indinn Lake 
body, i t  is intersected by glassy white quartz veins carrying pyrite. I t  is reported that 
the dyke has been traced for a length of 5,000 feet on Goldcrest property and has a maximum 
width of 200 feet. I t  has an average strike of about north 25 demees east, and dips steeply - - - - 
to the east. 

Exploratory work was concentrated on a program of diamond drilling, and s total of 
6,835 feet were drilled to explore the dyke along a lcngth of 2,000 feet, with deepest dril- 
ling to a vertical depth of 400 feet. I t  is reported that of this 2,000 feet, a section 1,500 
feet long with an average width of 25.6 feet averaged $5.05 a ton in gold, the estimate 
being based on 11 drill holes. It is also reported that a narrow, higher grade section 
occurs near the foobwall of the dyke. 

(2) About 700 feet west of the northern end of the Goldcrest dyke some trenching has 
exposed a fracture zone in a narrow body of siliceous to sericitized quartz porphyry in 
andesite. The quartz porphyry is fine grained, grey to green, and contains quartz 'eyes' 
up to  4 inch in diameter. 

A small band of dense, brittle rhyolite is locally associated wit,h this rock. The maxi- 
mum width of the quartz porphyry in the vicinity of the workings is probably 60 feet, and 
ap ears to  be the northern end of the quartz-porphyry sill or interbedded flow the southern 
en: of which has been ex~lored bv drillinrr on the Ka.reco DroDertv2. A considerable 
amount of glassy grey quai,tz cuts the qua& porphyry, and some p$rrhotite is present. 
Locally, abundant, coarse, well-formed arsenopyrite crystals occur within the massive 
sericitixed quartz porphyry, and geniculrtte twinning of the sulphide is common. Three 
areas of trenching were observed over a strike length of 1,000 feet. It is reported that 
seven holes have been drilled in this zone, one of which encountered 7 feet of ore that 
assayed 0.42 ounce gold a ton. 

(3) Four hundred feet east of the Goldcrest quartz-dbite dykc and lying between 
two small lakes, an 80-foot-wide sill or flow of dense, siliceous, greenish to  blackish quartz 
or quartz-feldspar porphyry is interbedded with andesite. The matrix of the porphyry 

1 See Colomac Yellowknife Mincs, Limited, and Indian Lake Gold Mines, Limited (28), page 
Q5 v - .  

2 Nnreco Gold Mines, Limited. 



is fine gmined, and contains bluish quartz eyes and feldspar phenocrysts from to 
inch in diameter. This quartz porphyry has been fractured, and in places contains num- 
erous gash veinlets of glassy white quartz. A little pyrite is present locally. The zone 
has been explored by trenching and diamond drilling. 

Goodrock Gold Mines, Limited (65) 

This company, during 1942 and possibly 1943, explored the tungsten 
prospects of a group of clslims lying on the east side of Gordon Lake west 
of Bars Lake. The property adjoined the Storm group (66) on the north. 

The property had been esplorcd previously by Galloway Gordon 
Lake Mines, Limited, incorporated in March 1938. Worli accomplished 
by this company included surface trenching, about 1,500 feet of diamond 
drilling, and a shallow shaft on No. 1 vein. The property was a t  that 
time regarded as a gold prospect. In   march 1942, a controlling interest 
in the claims was acquired by Goodrock Gold Mines, Limited. Work 
directed by C:. Watt, for this company, proved the presence of scheelite 
in one or more quartz veins. 

The property was examined for the Geological Survey by J. F. Hen- 
derson in 1939, and the following is mainly his description. 

The property is underlain by greywacke and slate of the Yellowknife 
group. The beds strike north 15 to 30 degrees east and dip 75 to 90 
degrees southeast. The main (No. 1) showing lies about 900 feet east of 
the southeast end of a lake-like bay of Gordon Lake lying west of Bars 
Lake. Vein quartz has been introduced as a series of discontinuous 
quartz lenses along the ruptured axis of an anticline that; strikes about 
north 30 degrees east. The amount of vein quartz varies greatly. For 
short distances, particularly where slaty beds pass around the nose of the 
fold, lenses and saddle-like masses of vein quartz outcrop over widths 
of 10 to 12 feet, but elsewhere over long stretches little or no quartz is 
present. About 250 feet south of the creek draining into the southeast 
end of the bay, a large amount of vein quartz outcrops over a length of 
about 60 feet. Two trenches have been cut across it and a shaft sunk to 
a depth of 35 feet. The northeasterly trench is 10 feet long. Vein quartz 
occurs in it as lenses and stringers; about 80 per cent of the rock in the 
trench is quartz and the rest is greywacke and slate between the quartz 
lenses. The quartz is a glassy, blue-grey variety cut by veinlets of white 
quartz that contain white to pinkish feldspar crystals. Contacts between 
quartz and wall-rock are sharp, and inclusions of greywacke and slate in 
the quartz are angular and clearly defined. The quartz contains a few 
grains of pyrrhotite, pyrite, and chalcopyrite. Most of the sulphides 
occur in the quartz near the wall-rock or near and in rocli inclusions in 
the quartz. Visible gold is reported to have been found in this trench. 
About 60 feet to the southwest is a second trench 23 feet long; about 11 
feet of this trench is across quartz lenses in greywaclie and perhaps 50 
per cent is quartz. The remaining 12 feet is across greywacke cut by a 
few quartz stringers. The quartz and sparse sulphide minerals resemble 
those of the first trench. Many lenses and irregular masses occur in 
the contorted and broken beds along the axis between the two trenches. 
Vein quartz, as lenses and saddle-like masses, occurs here and there along 
the axis for more than 1,000 feet to the southwest of the creek. In  ad- 
dition to the two trenches described, four other trenches have been made 
in this distance in places where quartz stringers and lenses are plentiful. 



Trenching has also been done on No. 2 quartz vein, which is near the 
east shore of the bay of Gordon Lake and about 1,400 feet northwest of No. 
1 vein. Five trenches have been excavated across No. 2 vein within a 
length of 350 feet. Quartz occurs as a series of discontinuous lenscs tha t  
range in width from a fraction of an inch to 3 feet and are enclosed in slatc 
and greywacke. The quartz lenses parallel the bedding, strike north 
25 degrces east, and dip 75 to 80 degrecs southeast. The zone containing 
the quartz ranges in width from 5 to 18 feet. The amount of quartz 
exposed in the trenches varies considerably; in several trenches the quartz 
lenses comprise perhaps 80 per ccnt of the zone; in others, slate and grey- 
n~aclte are more abundant than quartz. A little fine-grained pyrite occurs 
in the quartz and slate near quartz-slate contacts, but  most of the quartz 
contains no sulphide. Vcinlcts of light green chlorite cut the slatc along 
and near quartz-slate contacts. 

A third vein runs through thc more easterly of the two islands in the 
bay of Gordon Lake. The vein parallels the bedding of the enclosing 
slate and grcywacke, striking north 15 degrecs east and dipping 80 dcgrees 
southeast. It is 4 to 8 feet wide and is composcd of white to greyish 
quartz sparsely mineralized with arscnopyrite, chalcopyrite, pyrite, and 
galena. One trench has been cut across the vein. 

The two best scheclite dcposits known to the Gooclrock company were 
examined by A. W. Jolliffe in July 1042, and the following is a summary of 
the data obtained a t  that  time. 

One showing is in No. 1 vein about 100 feet southwest of the shaft 
and consists of two sections separated by an intcrval of 40 feet where the 
vein is poorly exposed. The two sections have a combined length of 75 
feet and average 2 to 3 fect in width. Examination with an ultraviolet 
lamp indicatcd an average grade of 0.1 per cent WO3 but, becausc of the 
small size of the scheelite grains and for other reasons, the vein was not 
well suited to grading by this method. 

The second of the two best showings, as chosen by the management, 
is about 1,500 feet northeast of the shaft. It  is in a quartz vein that  may 
be cont,inuous with No. 1 vein. The deposit is 40 feet long, averages hctnlecn 
3 and 4 feet in width, and, as determined by an ultraviolet lamp, contains 
slightly less than 0 . 1  per cent WOa. Thc w i n  is considerably wider than 
4 feet, hut the scheelite is mainly restricted to a zone near the northwest 
wall. The scheelite generally occurs in aggregates less than ;a inch across. 

Great Slave Lake, Miscellaneous Mineral Occurrences (131) 

References: Bell, R., 1902. Hoffmann, G. C., 1901, pp. 32, 33; 1902, p. 42. Lausen, 
1929. Stockwell and Kidd, 1932, pp. 76-78. 

T'nrious lino\vn ant1 reported mincral occurrences in the east arm of 
Gre:~t Slsvc Lalte, containing copper, lead, zinc, barium, fluorine, and other 
elements, have bccn dcscribcd by Stockwell and Icicld. 

In the enst arm of Great Slave Lalte, many of the islands and certain stret.ches of 
the main shore are occupied by two groups of sedimentary strata all younger than the 
granites. The older [Great Slnve] group con~ist~s of sn.ndst.onc, shale, limestone, etc., 
with interbedded acid and basic volcanic flows. I t  is cut by irregular bodies and sills of 
rocks of s variable composition, generally approaching that of a syenite. The younger 
[Et-Then group]. . .is chiefly of conglomerate and. sandstone. Both groups are cut by 
dykes and sills of diabnse. In  these rocks ~ninernl~zat,ion has becn noted here :md there. 



On the north side of a small island 44 miles slightly south of west of "P rock H 22"l 
sandstone of the older group is cut by a vein that strikes east, dips about vertical, and is 
exposed along its strike for a length of 100 feet. The vein has a maximum thickness of 
4 feet and pinches out a t  its west end. The vein material is chiefly quartz containing 
considerable quantities of specularite and pyrite. Buff carbonate is also present in the 
vein. A chip sample of the vein material was found to contain no gold and a trace of 
silver.2 On the east end of an island 6 miles north 35 degrees east of Taltheilei narrows 
brecciated sandstone and quartzite are injected by many quartz-carbonate stringers 
containing disseminated chalcopyrite. At one locality in the mineralized area quartz 
and carbonate with disseminated chalcopyrite and a few masses of quartzite occur over 
a width of 15 feet. A sample of the 15-foot zone was assayed and found to contain 0.71 
per cent of copper, no gold, and a trace of silver.2 On the west shore of Pethei peninsula 
a t  a point 2 miles northeasterly of Taltheilei narrows greatly contorted sandstone is cut 
by a vein of carbonate and quartz varying in widths between 10 and 50 feet. Generally 
no sulphides are visible, but in one place there is a small amount of disseminated chal- 
copyr~te. This exposure may possibly be a continuation of the vein material on the island 
to the northeast of the narrows. On the southwest of "P rock B 9" a considerable amount 
of copper stain and many quartz stringers occur in quartzite over an area about 100 feet 
across. Small amounts of chalcopyrite were noted in the rocks of the older group a t  nine 
other localities. Barite veins, the largest of which is about 3 feet wide, were noted a t  
about half a dozen localities in the same group. 

Carbonate veinlets with disseminated chalcopyrite cut syenite a t  a point 12 miles 
east of "P rock C 16" and a t  the southwest end of Et-Then island. In  conglomerate and 
sandstone, which are the youngestsediments of the district, small amounts of chalcopyrite 
were observed in quartz stringers a t  four localities. On the east side of an island 4 miles 
northeasterly of Taltheilei narrows a few quartz-carbonate stringers about 3 inch wide 
occur in joint cracks in diabase. The stringers contain a few scattered grains of bornite 
and pyrite. 

I n  addition t o  these occurrences Lausen 11929, pp. 391, 3921 reports copper minerali- 
zation a t  five different places in the east arm of the lake. A brief summary of his account 
of these occurrences follows. Kear Pekanatui point quartz veinlets in schist contain 
calcite, barite, specularite, pyrite, and chalcopyrite. Korth of the entrance t o  Murky 
channel veinlets of bornite and chalcocite occur in syenite. About 3 miles up Murky 
channel malachite was found as thin films traversing fractures in chlorite schist. At 
one place along the north shore of Stalk3 lake a thin film of malachite occurs along fractures 
in dark brown argillites. I n  an embayment on the south shore of Tochatwi bay and north 
of the east end of Portage inlet a thin film of chalcopyrite crystals in a gangue of baritc 
occurs on the face of a large talus block of diabase. 

Some earlier records of mineralization from the Precambrian rocks of Great Slave 
Lake are as follows. At one locality on the north shore of the bay west of the narrows 
between Christie and McLeod bays thin plates of chalcopyrite occur in joint cracks in 
greenstone which gave rise to green copper stain and cobalt bloom [Bell, R., 1902, p. 1081. 
On the northwest side of McLeod bay, small, interrupted gash veins and stringers of cdc- 
spar occur in gneiss and granite and some of them contain nuggets of chalcopyrite [Bell, 
R., 1902, p. 1081. An assay of quartz, stizined and, in parts, coated with hydrated peroxide 
or iron, from a large vein on the west side of East bay, showed neither gold nor silver 
[Hoffman, 1902, p. 421. An assay of schist with quartz, more or less thickly coated with 
hydrated peroxide of iron, carrying some coarsely crystalline galena from between Rcso- 
lution and Rae, about 40 miles from Resolution, showed no gold and 1G-012 ounces of 
sllver to the ton of 2,000 pounds. The galena amounted to 41.2 per cent by weight of 
the whole [Hoffman, 1901, pp. 32, 331. 

Some occurrences in pre-granite rock areas follow. Small amounts of galena, pyrite, 
and chalcopyrite occur in quartz stringers and enclosing rocks on an island $ mile north 
of IVilson island and 12 miles from its east end. Small amounts of disseminated chalco- 
pyrite associated with fluorite and carbonate occur in quartz stringers near the first portage 
on Thubun River which enters Great Slave Lake a t  a point S miles east of the mouth of 
Taltson River. Pyrite is fairly plentiful in quartz veins on some small islands south of the 
east part of Wilson Island and on the north shore of Blind Bay. On the south shore of 
Great Slave Lake a t  a point 17 miles east of the mouth of Taltson River many quartz 

' A refcrcnce point marked by a numbered metal plate in rock outcrop; See Eastern Sheet 
Great Slave lakc, Topographical Survey ot Canada, Department of Interior. 

Assay by A. Sadlcr. Mines Branch, Departrnent of Mines. Ottawa. 
Now known as Stark Lake. 



stringers occur in schist across a width of 4 feet and both the quartz stringers and the 
schist, over this width, contain disseminated pyrite and a small amount of chalcopyrite. 

A small vein cuts granite on the north end of a small island 1%. miles southeast of 
"P rock M.E.22" on the northeast side of the north arm of Great Slave Lake. The vein 
strikes slightly west of north, dips vertica.lly, is exposed for about 120 feet along its strike, 
and varies from l inch to 1 foot wide. The vein material is chiefly of quartz and sphalerite 
in about equal amounts. A few specks of chalcopyrite are disseminated through the 
quartz and a t  one locality in the vein there is a small amount of galena. 

Homer Group (70) 
References: Bureau of Mines, 1944b. Bureau of Northwest Territories and Yukon Affairs, 

1947a, Mineral Claim Sheet 85-5-9. Jolliffe, 1938, pp. 32-34; 1946. 

The Homer group of twelve claims is on Homer Lalte, 10 miles north 
of the head of Yellourknife Bay. It was staked in September 1933 by 
H. T. Dixon on behalf of Yellowknife Gold Mines, Limited, and has been 
trenched and diamond drilled. 

The following description is by Jolliffe (1938) : 
[About t mile west of the south end of Homer Lake]. ... a quartz-porphyry dyke 

about 100 feet wide trends northeast for a t  least 800 feet through massive, green-weathering 
rocks [Yellowknife group], in places showing pillows. Throughout much of this distance 
the dyke is covered by drift. Where exposed the weathered surface is light coloured 
except for numerous rusty stains. Fresh surfaces show quartz crystals up to  onequarter 
inch across in a felsitic ground-mass, which also contains some disseminated light coloured 
metallic minerals including pyrite and possibly arsenopyrite and galena. Chips taken a t  
intervals across this body and over a total length of 400 feet were assayed with the following 
results: gold, 0.02 ounce to the ton; silver, 0-12 ounce to the ton. 

Five small lead-zinc replacement deposits, named in this report deposits 1 to 5, occur 
on either side of the quartz-porphyry dyke. 

Deposit 1 lies in and near a north-south fault a t  the northeast end of the porphyry 
dyke close to  its southeast margin. Drag along the fault indicates that the rocks on the 
east side have moved relatively northwards. Masses of banded sulphides, up  t o  2 feet 
wide, and consisting of galena, sphnlerite, pyrite, chalcopyrite, and arsenopyrite, occur 
along the fault for about 10 feet, and these minerals also are disseminated through the 
adjacent porphyry. A chip sample taken across a 2-foot width assayed: gold, 0.01 ounce 
to the ton; silver, 2.14 ounces to the ton. 

Deposit 2 lies 150 feet west of deposit 1, in the southwest end of an exposure of rusty- 
weathering chlorite schist forming an inclusion or fault block up t o  15 feet wide and ex- 
tending 70 feet northeasterly within the porphyry dyke and close t o  its northwest margin. 
A trench across the deposit shows the following section, starting a t  the northwest end: 

Feet 
0-6; Porphyry containing crystals up to  $ inch across, in places scattered aIong bands 

trending northeasterly and dip ing vertically, and in places forming 
irregular aggregates up to 4 incfes across. Possibly one-quarter of this 
width is pyrite. 

64-8 Massive, finegrained galena, some of which contains small amounts of pyrite 
and sphalerite in vertical bands trending northeasterly. 

8-12 Chlorite schist, trending northeast and dipping vertically and containing a few 
scattered stringers of pyrite less than an inch across, paralleling the schist. 

12-15 Fine- to  medium-grained sphalerite and galena, with lesser amounts of pyrite 
all banded parallel to the adjacent schist; one band of fairly pure sphalerite 
is about a foot wide. A spectroscopic examination of a chip sample taken 
across this section showed the presence of tin, zinc, iron, m:xnganese, lead, 
calcium, indium, silver, cadmium, aluminium, silicon, and magnesium.' 

15-20 Chlorite schist containing a few stringers of pyrite less than an inch across, 
paralleling the schist. 

20 Drift. 
Gossans a few feet across occur a t  intervals throughout the schist area in the porphyry 
northeast of the trench. Southwest of the trench is drift. 

1 Spootroscopic exnmination by H. V. Ellsworth, mineralogist, Geological Survey of Canada. 



Deposit 3 lies 100 feet southeast of deposit 2, and a similar distance southwest of 
deposit 1. The country rock is dark green and fine-grained, and is robably an altered, 
early basic intrusive. The southeast border of the porphyry dyke l!es under drift a few 
feet northwest of deposit 3. A trenchshows banded galena, sphalerite, pyrite, and arseno- 
pyrite replacing chlorite schist, which strikes north 30 degrees east and dips steeply 
southeast. These sulphides occur in a lens up to a foot wide and 10 feet long. From a 
point 10 feet west of the south end of this lens a rusty gossan up to 2 feet wide extends 20 
feet southwest. This is not trenched, but appears to indicate vein matter similar to that 
exposed in the lens. 

Deposit 4 lies 200 feet southwest of deposit 3 and a few feet southeast of the quartz- 
porphyry dyke. A trench shows banded galena, sphalerite, pyrite, and arsenopyrite 
with a very little, fine-grained, white to buff carbonate in a lens up to 6 feet wide elongated 
north 30 degrees east within a.nd parallel to a schistose zone in a massive, fine-grained, 
green rock. A gossm of rusty, white, and yellow secondary iron, lead, and zinc minerals 
extends less than 10 feet both northeast 'and southwest of the trench, and probably marks 
the limits of the sulphides. A channel sample across 63 feet in this trench is reported by 
the owners to have assayed 0.03 ounce gold and 10-8 ounces silver to the ton. 

Deposit 5 lies 450 feet southemt of deposit 4. Three trenches in a distance of 120 
feet along the sheared western contact of an early basic dyke with pillow lavas show er- 
ratically distributed lenses of massive banded arsenopyrite and pyrite, with a little chal- 
copyrite, galena, and pyrrhotite. These are up to s foot wide and 4 feet long. The 
elongation of the lenses and the banding of the metallic minerals trend north 20 degrees 
west and dip vertically, parallel to the trend of the enclosing schist. The schist contains 
a little disseminated pyrite and arsenopyrite. A few milky quartz lenses up to a foot 
across in the southern trench contain chlorite and ferruginous carbonate, but no metallic 
minerals. 

Elsewhere on the group lead-zinc replacement deposits accompanied by some uartz 
are reported to carry higher values in precious metals than the five zones described at0ve.l 

Huhill Yellowknife Mines, Limited (54) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-0-3. Lord, 1939, p. 16; l'341a, pp. 66-67; 1942a, p. 52. 

Huhill Yello~vlrnife Mines, Limited, owvns the following sixteen claims 
on Mosher Lake, 55 miles northwest of Yellowknife: Hill Xos. 1 to 6, 
Monty Nos. 1 to 6, and Rose Nos. 1 to 4. Mosher Lake is on Wecho 
River, which, 5 miles to the west, cnters Russell Lake, an arm of Great 
Slave Lalre. The transmission line of the Northwwrest Territories Power 
Commission, connecting thc Snare River hydro-electric plant with Ycllo~v- 
knife, is about 3 miles northcast of thc property. The writer visited the 
property in 1938. 

The Corinne group of tiwrenty-one claims was staked on Mosher Lakc 
early in the summer of 1938 and the claims recorded in thc namcs of 
A. C. Mosher of I-Iaileybury, Ontario, H. Lajeunesse, C. J .  Mosher, and 
H. Grozcllc. The claims subsequently lapsed, and part of the property 
is reported to have becn re-staked in 1944 by the Yellowknife Mining 
Syndicate, from which the Hill, Monty, and Rose claims were sub- 
sequently acquired by Huhill Yellowknife Mines, Limited. The owners 
reported that ninc diamond drill-holes totalling 3,794 feet were dri!lcd in 
1946, and thirty-onc holcs totalling 10,229 feet in the wintcr of 1947. 
Visible gold is reported to have been rncountered in many of the holes. 

The followving description wvas applicable in 1938. 
The claims are undcrlain by Ycllowknife group roclts, which are 

greywacke, nodular quartz-biotite schist, and grecnstone. The principal dis- 
covery is on a small island near thecentre of Mosher Lalre about : mile cast 

' Personal communication from C. J. Baker. 



of its outlet. A northwesterly trending fault probably passes close to this 
island. Stripping on the northeast shore of the island has exposed a stock- 
work of quartz in fresh black slate and grcyn-acke. This stock-work 
trends about south 30 degrees east, is exposed for a length of about 120 feet, 
and passes under the lake a t  each end. It contains about 10 pcr cent 
quartz. I t s  exposed apparcnt width is about 90 feet, but  i t  passcs under 
the lake on the northeast side and may be wider. I t s  true width may be 
much less than its apparent width because the quartz stock-work follo~vs 
the beds, which may be drag-folded in thc area that  has been stripped. 
The greywacke and slate are crumpled within the quartz s tock~vork.  
The quartz is mottled grey and white and contains :L little rusty weathering 
carbonate, pink feldspar, pyrrhotitc, pyrite, chalcopyrite, arsenopyritc, and 
free gold, and is reported to contain some sphalerite. 

International Uranium Mining Company, Limited1 (18) 
References: Bureau of Northwest Territories and Yukon Affalrs, 1947a, Mineral Claim 

Sheet 86-F-13. Furnival, 1939a; 1939b. Kidd, 1933; 1936. Lord, 1941a, pp. 
49-55. Mines Branch, 1935%. Parsons, 194Sa, pp. 10-12. 

I XTRODUCTION 

Int.cmationa1 Uranium Mining Company, Limitcd, owns about thirty- 
tiro claims on the north shorc of Contact Lake, about 9 milcs southeast of 
Port Radium and Eldorado minc (13). The claims comprise M 1  to  M24 
inclusive, 1126, S1, S2, and El to E-4 inclusive2. The topography is ruggcd, 
and thc rclicf may bc 1,090 fcct. Rare rock is exposed over wide areas. 
The propcrt,y is acccssiblc by aircraft from Yello~i~ltnife, or by boats of 
IVortliern Transportation Company, I,imitcd, from Water\\-ays, Alhcrtn. 
Radio sffords communic:~tion with tlic Port R:kdium station of the Royal 
Canadian Corps of Signals. D. ;1. G. Smith was superintendent when the 
writcr visited the propcrty in July 1939 arid September 1947. The 
follo~iing description spplics a.t about thc lattcr date, unless othcrwisc stated. 

HISTORY 

The cl&ims were stalrcd in the summer of 1931 for Xorthcrn Aerial 
Minerals Exploration, Limited, by Tom Crcighton and others. Thc 
property X-as acquired by near  Kxploration and liadium, Limitcd, in June 
1932. A mill, with a daily capacity of about 25 tons, operated intermittently 
from late in ?93G t,o early in 1938, and opcratcd continuously from July 
1, 1938, to .Tune 30, 1939, when all work a t  t,he propcrty stopped. By tha t  
timc most knoivn ore had been extracted. The property was subsequently 
acquired by International Uranium Mining Company, Limited, incorp- 
orated in 1942. A program of diamond drilling, geological mapping, 
and prospecting with a Geiger countcr 1va.s completed during the summers 
of 1944 and 1945. The property .c~~ss rcopcned in January 1946, and the 
underground worltings of thc formcr olvners subsequently dewatered. 
Underground n-orl: by the prcsent owncrs comrllcnced in October, but  was 
interrupted when the mill and power house were destroyed by fire in 
November. The pon7cr plnnt was repaired by February 1947, and the 
\vorkings again dewatered. Underground exploratory work began again 
in March, and was still in progress on Dcccmber 31, 1947. 

1 Rcorgnnized and name changed to Acadia Uranium Mines, Limited, in 1949. 
Smith, D. A. G.: pcrsonnl comrriunication. 



PRODUCTION AND ORE RESERVES 

Production1 to December 31, 1947, in so far as available, is tabulated 
below. 

The quantity of UaOa recovered prior to 1939 is not known. 
2 Froxn crude ore. 
3 From 21,092 pounds of cobbed ore ahipped in August 1947. 

Ore reserves, as estimated by the company in 1944, were 4,000 tons, 
containing about 50 ounces of silver a ton. Tailings were likewise esti- 
mated as 9,940 tons containing 270,000 ounces of silver and 4,000 pounds 
of U908. 

CAMP AXD PLANT 

The camp is on the northeast shore of Contact Lake. 
The shaft and mining plant are about 1,600 feet east of the camp, 

about 100 feet above it, and a t  the foot of an abrupt hill. Plant buildings 
include a dry, steel shop, temporary power house, and combined shaft 
and hoist house, ivlachinery includes a D 13,000 Caterpillar diesel driving 
a Gardner-Denver conlpressor with a capacity of 365 cubic feet of air a 
minute; an Ingersoll-Rand, single drum, &inch by 6-inch, type SSR, air- 
operated hoist; two steam boilers, 20 and 60 horsepower, for heating plant 
buildings; a D 4 Caterpillar tractor with bulldozer blade; and a 6-ton 
Athey wagon. 

DEVELOPMEST 

Twenty-five diamond drill-holes totalling 7,137 feet were completed 
in 1944; and fifteen holes totalling 8,189 feet in 1945. 

Drifts and crosscuts to December 31, 1947, totalled 3,660 feet as 
follows; first (adit) level, 486 feet; second level, 2,309 feet; and third level, 
865 feet. 

Underground work has opened three zones; these strike between east 
and northeast and, named from northwest to southeast, are No. 1, No. 3, 
and No. 2 zones. The first level is an adit, mainly on No. 1 zone. A 
two-compartment vertical shaft, 70 feet west of the adit portal and about 
210 feet deep, provides entry to the second and third levels, about 100 

Data to end of 1937 supplied by C. L. Hershman, formerly General Manager, Bear Explor- 
ation and Radium, Limited; subsequent data supplied by Dominion Bureau of Statistics. 
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and 190 feet below the first level. The first and second levels are con- 
nected by an inclined, two-compartment winze. The second level consists 
of drifts on the three zones, and a connecting crosscut driven southeasterly 
from the drift on No. 1 zone. The third level is a drift on No. 1 zone. 
To August 31, 1947, most drifting had been done on KO. 1 zone; but about 
540 and 190 feet had been completed on Nos. 2 and 3 zones, respectively. 

GEOLOGY 

Probably all rocks near the mine are of Proterozoic age. The mine 
workings lie within a belt of granodiorite, l mile to 2 miles wide, which 
trends northwesterly. The granodiorite is a massive, medium-grained, 
brown weathering rock composed of about 15 per cent quartz, 35 per 
cent hornblende and biotite, 25 per cent orthoclase, and 25 per cent plagio- 
clase. About 1,000 feet southwest of the shaft, fresh, pink, coarse-grained 
biotite granite is in contact with the granodiorite. The contact is not 
well defined, and in places appears to be gradational. A few pink aplitic 
dykes, possibly related to  the granite, cut the granite and granodiorite. 

The granodiorite near the workings is cut by many fractured and 
sheared zones, and most of them strike about northeast or north 75 degrees 
east; a few strike about east. Veins of quartz and carbonate occur in 
some of these zones and have provided the silver and pitchblende ore 
mined to date. 

DESCRIPTION OF DEPOSITS 

No. 1 Zone outcrops for about 350 feet immediately east of the shaft 
and passes under drift a t  each end. Its average strike is about north 70 
degrees east, its dip about vertical to 75 degrees north-northwest. The 
greatest distance i t  has been traced underground is 870 feet on the second 
level; i t  ends against No. 3 zone a t  the east end and continues beyond 
the \vest end of the drift. The zone comprises a series 01 fractures that 
branch and join, and are distributed across widths of as much as 40 feet 
and separated by massive granodiorite. Individual fractures range in 
width from a few inches to about 5 feet. The rock within the fractures 
is sheeted, and in places is slightly sheared or contains s little gouge. At 
the surface the most persistent fractures trend about north 75 degrees 
east and other fractures diverge from the northwest sides of these, trend 
about northeast, and curve to a trend about north 75 degrees east. The 
dip of individual fractures in t,he zone ranges between 70 degrees southeast 
and 70 degrees northwest. As much .as 3 feet of gmnodiorite nest the 
fractures is altered in many places to  a fine-grained, dark green, chloritic 
rock; some granodiorite near the fractures is cut by a network of magnetite 
and hematite seams that range in width from a fraction of an inch to 3 
inches; elsewhere the granodiorite near the fractures has been altered to 
a red rock that contains much finely divided hematite. 

Some of the fractures enclose veins of quartz and carbonate, and in 
some places these veins contain native silver, pitchblende, and a great 
variety or other metallic minerals. The veins range in width from thin 
seams to more than 2 feet; in many places only one rein occurs in a fractured 
zone, but in some places several veins lie within a 5-foot width of fractured 
rock. In many places the veins consist of quartz, carbonate, and dark 
green, altered rock that occur in separate bands, and the bands are parallel 



with the vein walls and many of them are less than $ inch in width. Much 
of the quartz is glassy or white and is finely banded parallel with the walls, 
the banding due to microscopic inclusions of foreign material. Comb 
structure, \rugs, and druses are common. Carbonates are red, pink, or 
grey, fine to coarse grained, and in part fill crystal-lined cavities in the 
quartz or form veinlets that cut thc quartz; siderite, ankerite, dolomite, 
rhodochrosite, and calcite are the common varieties. 

The quartz-carbonate veins are offset about 1 foot by a fault that  
crosses the second and third levels 200 and 460 feet east of the shaft, respect- 
ively. The fault dips about 15 degrees easterly and is a zone of sheeted 
rock that ranges in width from l foot to 4 feet and in some places contains 
a scan1 of stiff gouge 1 inch to 3 inches thick. 

Ore shoots were readily recognized in the veins by the occurrence 
of native silver and other metallic minerals, including a little pitchblende; 
metallic minerals are rare where the veins do not contain ore. Carbonates 
and quartz probably occurred in about equal proportions in the ore shoots, 
and bornite, chalcopyrite, and native silver were probably the most plentiful 
metallic minerals. On the adit level there are four stopes with an aggregatc 
drift lcilgth of 315 feet, on thc second level two stopes with an aggregate 
drift length of 270 feet, and on t2hc third lcvcl three stopes with an 
aggregate drift length of 165 feet. All these stopes were opened to mine 
shoot5 of silver orc, but pitchblcndc was encounteretl in parts of most of 
tlicm. Four ore shoots wcrc encountered in the adit; they rangcd from 
30 to  74 fcct in length 2nd their average width ranged from If  to 5 feet; 
tllc average silver content ranged from 72 to 261 ounces a ton. l'itch- 
blende was much less widely distributed than the silver ore that  i t  accom- 
panied. Maps supplied by Bear Exploration and Radium, Limited, in- 
dicating the distribution of the pitchblende, show that i t  was mined from 
all levels and from nine shoots, that the length of all shoots was greater 
than their depth, and that their longest dimension was nearly horizontal. 
The same maps show the lengths ranged from 25 to 75 feet and the ratios of 
depth to length ranged from 1:3 to 1:8 The width of the pitchblende 
shoots ranged up to about 6 inches and may have averaged 13 inches. 
Ore shoots of silver and pitchblende occurred (Furnival, 1939b, p. 764) 
where the fractures are widest; the greatest concentrations of silver on the 
adit level occurred immediately above horizons where the fractures narrow 
abruptly and where they dip a t  comparatively low angles or change sharply 
in strike or dip. Most silver and pitchblende occurred in the veins with 
carbonates, quartz, and other metallic minerals, but some silver and pitch- 
blende occurred in granodiorite near the veins. Most silver was present 
as dendrites, irregular masses, disseminated grains, and leaves of native 
silver. Pitchblende occurred as seams up to a inch wide and as dendrites, 
spherules, and ring-like structures. Other minerals reported (Furnival, 
193913; Kidd, 1936, p. 39) to have occurred in small amounts in these veins, 
and mainly within and near the ore shoots, include hematite, magnetite, 
pyrite, arsenopyrite, bornite, chalcopyrite, chalcocite, tetrahedrite, algodo- 
nite, chalcostibite, famatinite, cobaltite, safflorite-lollingite, glaueodot, 
niccolite, gersdorffite, rammelsbergite, breithauptite, sphalerite, galena, 
native ,bismuth, bismuthinite, pearcite, stromeyerite, argentite, hessite, 
malachite, azurite, erythrite (cobalt bloom), and oxidation products of 
manganiferous carbonate and pitchblende. Carbonates and most of the 



metallic minerals, including pitchblende and native silver, are said (Furnival, 
1939b, p. 768) to have been deposited after most of the quartz was deposited 
in the veins; pitchblende was one of the earliest metallic minerals deposited 
with the carbonates, and most native silver was the last metallic mineral 
deposited. 

Veins in No. 1 zone that  contain silver and pitchblende cut pink 
aplitic dykes that may be genetically related to the pink biotite granite, 
and no roclcs younger than the dykes have been recognized a t  the mine. 

No. B Zone. The western outcrop of this zone is about 650 feet east 
of the shaft. The zone outcrops or is covered by a very little drift for about 
1,300 feet. It strikes about north 80 degrees east and dips southerly a t  
65 to 80 degrees. About 380 feet of the zone is stripped and trenched, 
and the width of this part ranges from 3 inches to 3 feet and averages 
about 1 foot. The zone is slightly fractured granodiorite, which in places 
grades into massive wall-rock that is also granodiorite; some of the fractured 
rock is schistose and contains chlorite. In  some places the fractured rock 
contains interlacing or parallel veinlets of white, crustified quartz! pink 
or buff carbonate, and a very little chalcopyrite. Where the zone is stripped, 
this vein material is continuous for about 380 feet, and has an average 
aggregate width of about 6 inches. No silver or pitchblende was seen. 

The zone has been explored on the second level for a length of about 
540 feet (August 31, 1947) and there ranges from a few inches to about 2 
feet in width and averages about a foot. It contains quartz-carbonate 
seams throughout the length of the drift; these range up to about 1 foot 
in width, and contain angular fragments of altered granodiorite. Granodio- 
rite for as much as 1 foot on either side of the fractured zone has been altered 
to a red or dark green rock, probably by the formation of hematite and 
chlorite. The exposed part of the zone contains a little chalcopyrite, but 
no ore or important amounts of silver or pitchblende. 

No. 3 Zone lies in a drift-filled draw and is, in part a t  least, a shear zone. 
It is traced by three pits for a length of 350 feet and strikes north 55 
degrees east and dips nearly vertically. The western pit lies about 800 
feet east-northeast from the shaft. The zone is exposed by two drifts on 
the second level for a total length of more than 300 feet. It ranges in 
width from 1 foot to more than 6 feet, consists of sheared granodiorite, 
and in places contains 1 inch to 3 inches of stiff gouge. Parts of the zone 
consist of reddened or chloritized fragments of granodiorite cemented by 
white to glassy, banded, drusy quartz with some coarse-grained rusty 
weathering carbonate and a very little chalcopyrite. No silver or pitch- 
blende was seen. 

COSTS AND GENERAL OPERATING DATA 

The following data on permafrost were obtained1 when the property 
was reopened in 1946. Solid ice was encountered in the shaft to a depth 
of 35 feet. A coating of ice was found on the shaft walls to a depth of 100 
feet, and in the second level drift on No. 1 vein east of the stopes. Ice 
was found in vugs in quartz in No. 3 vein on the second level (at a place 
about 130 feet below the surface) during drifting operations. No ice was 
found when the third level was dewatered. 

1 Smith, D. A. G.: personal communication. 

68428-13 



1 Supplied by D. A. G. Smith. 

Drifting, to minimum dimensions of 4 by 69 feet, is done by contract. 
The drifting crews are paid $10 to $12 a foot advanced, and buy powder, 
caps, and fuse; the company supplies power and supervision. 

Freight or express by Norseman aircraft from Yellowknife costs 34 
cents a pound. Heavy freight and supplies, shipped with Northern 
Transportation Company boats, costs $170 a ton from Waterways and 
$97 a ton from Norman Wells. It is delivered to the southeast arm of 
Echo Bay (of Great Bear Lake), about 2 miles northeast of the property, 
and moved from there by the mining company's tractor and Athey wagon. 

The following data1 pertain to the operation of Norseman aircraft a t  
Contact Lake. 

Date of arrival of first float-equipped aircraft. ............. 
Date of departure of last float-equipped aircraft. ........... 
Date of arrival of first ski-equipped aircraft.. .............. 
Approximate date on which ice left Contact Lake.. ......... 

About twenty men were employed a t  the property during 1947-five 
underground and fifteen on the surface. Wage rates were the same as 
a t  Eldorado mine (13), and no charge m3.s made for board. 

Oil and gasoline come from Norman Wells, and are transported and 
stored a t  the property in steel drums. Diesel fuel costs 653 cents a gallon 
delivered in Echo Bay, and gasoline 88 cents a gallon. 

Logs (minimum butt diameter, 9 inches; minimum length, 12 feet) 
for sawmill use cost the company $1 each piled a t  Thomson Lake, 
about 5 miles southwest of the camp. Fuel wood costs about $16 a cord, 
delivered a t  the boilers and cut for use. 

Irma Group (105) 
Reference: Henderson, 1939a, p. 14. 

According to Henderson the Irma group of claims lay 9 mile south 
of Victory Lake, southwest of the Ruth claims (106)) and were staked in 
July 1939 by D. P. Kidd. They were underlain by rocks of the Yellow- 
knife group, and lay along a contact between volcanic rocks on the south- 
west and sedimentary rocks on the northeast. Sulphide minerals and 
vein quartz occur in shear zones along the contact of rhyolite flows with 
sedimentary strata. 

Iron Islands Iron Deposits (136) 
Reference: Stockwell and Kidd, 1932, pp. 84, 85. 

Specularite iron deposits occur in pregranite rocks. .. .None of the iron deposits is 
of economic value. 

The specularite deposits, as far as known, occur chiefly on a small group of low islands, 
known as Iron Islands and situated 35 miles north 15 degrees east from Resolution. The 
islands extend in a north direction over a total distance of 4,000 feet. Six claims were 
staked on the islands in July, 1928, on behalf of the Atlas Exploration Company. 
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............ 
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The islands consist chiefly of quartzite1 which generally strikes slightly north of east 
and dips 30 degrees southeasterly. Within the quartzite are beds of specularite composed 
chiefly of quartz and micaceous specularite and generally containing a few disseminated 
flakes of chlorite. The cleavages of the specularite and chlorite are about parallel to  the 
bedding of the quartzite. 

On the south island and about 300 feet from ita north end is a bed of specularite. It 
is about 35 feet thick, strikes and dips parallel, to the quartzite, and outcrops along its 
strike almost continuously from one side of the ~sland t o  the other over a length of about 
1,200 feet. A chip sample across the bed was analysed with the following result.+. 

Per cent 
Insoluble. .............................................. 88.9 
Insoluble FezOa.. ........................................ 20.43 
Soluble FezOs.. ......................................... 9.23 
Total &zO3. ............................................ 29.66 

Across the northwest corner of the south island is another specularite bed about 35 
feet thick dipping about 30 degrees south. I t  appears to  have about the same composition 
as the bed just described. The specularite bed grades north into quartzite containing a 
small percentage of specularite. 

At the west end of the middle island is a specularite bed about 30 feet thick and dipping 
about 30 degrees south. Some layers in the bed contain considerably more specularite 
than others, but the average composition appears to be about the same as that of the first 
described specularite bed. One of these is 1 foot thick and the other is 20 feet thick. 

On the southeast shore of the middle island is a bed of specularite with an exposed 
thickness of about 2 feet and probably containing a somewhat higher percentage of specu- 
larite than the bed first described. At the east end of the same island is another outcrop of 
specularite which is probably a continuation of the bed on the southeast shore of the 
island. 

The west and north parts of the north island, which is roughly circular and ahout 800 
feet across, are composed very largely of quartzite containing specularite. The percentage 
of specularite varies considerably a t  different localities but on the average is considerably 
lower than that of the fist-described locality. The bedding of the quartzite on this 
island strikes and dips irregularly. 

Specularite-rich beds and lenses up to 2 feet wide occur in quartzite on a small island 
% mile east of the the south end of Iron Islands and in argillaceous quartzites 2 miles south- 
west and 3 miles northwest of Basile Bay. 

Jeja No. 2 Claim (47) 

(See Figure 14) 

Rejeraces: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 76-D-3. Folinsbee, 1949. 

Jeja No. 2 claim is in the barren grounds about 150 miles northeast of 
Yellowknife and about 80 miles north-northwest of the nearest shore of 
the East Arm of Great Slave Lake. The claim is on the east shore of 
what is locally known as Bulldog Lake, a small lake draining into the south 
end of i\/Iatthews Lake. The Matthews vein on this claim was examined 
by the author in August 1947, and unless otherwise stated, the following 
notes describe the property as seen a t  that time. 

The claim is one of a number staked by J. W. Matthews in May 1945. 
A little trenching was done on the Matthews vein in 1946. Bulldog 
Yellorvknife Gold Mines, Limited, was incorporated in January 1948 to 
acquire this and thirty-five adjacent claims of the Jeja, R.E.P., and Mad 

1 Wilson Island phase of Point Lake-Wilson Island goup. 
2 Analysis by A. Sadler, Mines Branch, Department of Mines, Ottawa 

68428-133 



LEGEND 

Granite,gran~diorite,md allied rocks 

Fault. . . . . . . . . . . . . . . . . . .  .W 

Gold depasit.. ........................ 

INDEX TO PROPERTIES 

1 . Payne Yellowknife Gold Mines, Limited 

2. Salmita Northwest Mines. Limited 
(North area; veins B, T, and C) 

3. Salmita Northwest Mines, Limited 
(New Discovery vein) 

4. Salmita Northwest 
(South vein) 

Mines, Limited 

5. Jeja Na 2 claim( Bulldog Yellowknife 
Gold Mines. Limited) 

6. Jeja Na 8 and Roma Na 5 claims 

Scale of Miles 

4 0 4 8 

Figure 14. Geology and mineral properties of Courageous Lake gold belt. 



groups and to explore these claims under the management of Trans- 
American Mining Corporation, Limited. During 1948, the Bulldog 
company did geological mapping, trenching and stripping, and several 
thousand feet of diamond drilling on the lMatthews vein. 

The claim is underlain by volcanic and sedimentary rocks of the 
Yellowknife group. These rocks and the contact between them strike 
about north-northwest and dip easterly a t  75 to 85 degrees. The contact 
is nearly parallel with the west boundary of the claim and an estimated 50 t o  
150 feet east of it. The volcanic rocks are part of a belt l$mile to 3 miles 
or more in width that extends north-northwest for many miles and appears 
on the properties of Salmita Northwest Mines, Limited (46), and Payne 
Yellowknife Gold Mines, Limited (45). Near the contact on Jeja No. 2 
claim these rocks are banded, medium-grained, dark green or black amphi- 
bolites or garnetiferous amphibolites, probably recrystallized tuffs. The 
adjacent sedimentary strata are schistose greywackes, slates, and phyllites. 

The Matthems vein strikes north 20 degrees west and dips north- 
easterly a t  75 to 85 degrees. I t  lies within the sedimentary formations, 
a few feet east of, and about parallel with, the east contact of the volcanic 
rocks. The vein and its vicinity have been explored a t  intervals for a 
length of 1,120 feet by thirteen trenches. Nine of these trenches display 
vein quartz a t  intervals for a length of 1,055 feet. The long gaps between 
trenches did not permit correlation of vein matter from trench to trench; 
but additional esploration probably will disclose substantial lengths of 
continuous quartz bordered here a,nd there by parallel veins or stocl- 
works of quartz veinlets. The maximum exposed width of quartz is 93 
feet, the average width about 3 feet. Ninety-five per cent, or more, of 
the vein matter is quartz. Some quartz is coarse grained and dark grey, 
with scattered light grey patches, whereas another, locally high-grade 
variety is fine grained, dark to  light grey, and cleaves into thin slabs parallel 
with the walls. The walls are sharp and free, and commonly bordered 
by 6 inches to 3 feet of sheared or fractured, rusty slate or phyllite. The 
nearby amphibolite commonly contains scattered grains of arsenopyrite, 
occasionally seams of pyrite. The quartz contains a very little arseno- 
pyrite, and gold was seen in five of seven trenches representing a vein 
length of 765 feet. Surface sampling of the vein in 1948, after much 
stripping and trenching had been done, is reported1 to have indicated five 
ore shoots with a total length of 242.5 feet, an average width of 3-12 feet, 
and an average uncut grade of 1.79 ounces gold a ton. Twenty-four of 
the twenty-eight diamond drill-holes that explored the vein in 1948 are 
likewise reported to have indicated an average true width of 2.78 fect 
and an average uncut grade of 0.41 ounce gold a ton. 

Jeja No. 8 and Roma No. 5 Claims (48) 
(See Figure 14) 

References: Bureau of Xorthwest Territories and Yukon Mairs, 1947a, Mineral Claim 
Sheet 76-D-3. Folinsbec, 1949. 

Jeja KO. 8 claim is about 150 miles northeast of Yellowlmife, 2 miles 
south of Jeja No. 2 claim (47), and 2 miles south-southeast of the south 
end of Matthews Lake. The ground immediately north of Jeja No. 8 

' Trilns-American Mining Corporation, Limited: Annual Report for Period Endinx June 30, 
1948, p. G. 



claim is probably on Roma No. 5 claim. The claims were visited briefly 
on August 19, 1947. All distances measured during the examination were 
obtained by pacing and are, therefore, approximate. 

The claims were staked in May 1945, Jeja No. 8 by J. W. Matthews 
and Roma No. 5 by R. Onyschuk. A little trenching was done during 1946, 
but, so far as known, no important work was done during 1947 or 1948. 

The examination was confined to a series of seven trenches arranged 
along a line that trends about north along the east side of Jeja No. 8 claim 
onto Roma No. 5 claim. Small lakes lie immediately north and south of 
this line of trenches. 

The southern three trenches are in the southeast corner of Jeja No. 8 
claim and lie a t  100-foot intervals along a line trending north 10 degrees east. 
They expose rust-stained rock, in part dark green or black, and banded 
amphibolite that strikes about north and dips 75 to 85 degrees east. 
Lenticular bodies of quartz, as much as 1 foot wide, occur in the amphibolite, 
and some of the rock near the quartz contains tourmaline and much arseno- 
pyrite. Fine-grained quartz-mica schist, slate, and phyllite outcrop 
about 200 feet east of the trenches. 

The northern four trenches are in the northeast corner of Jeja No. 8 
claim and probably the adjacent southeast corner of Roma No. 5 claim. 
They form a line that trends about north 15 degrees east for a length of 
about 800 feet. The exposed rocks are probably altered tuffs; they are 
dark green and brown, banded amphibolites that strike about north 20 
degrees east and dip easterly a t  80 degrees. Sedimentary rocks outcrop 
about 300 feet east of the trenches. I n  and near the trenches the amphibol- 
ites contain abundant disseminated arsenopyrite, smaller amounts of 
pyrrhotite, pyrite, and chalcopyrite(?), and, adjacent to quartz veins, 
tourmaline. The most northerly trench is on the south shore of a small 
lake, and the two nearest trenches are 500 and 600 feet south of it. These 
three trenches expose irregular quartz bodies intimately mixed with miner- 
alized, rusty amphibolite. From south to north, they were estimated 
to expose 70 per cent quartz across a width of 24 feet, 75 per cent quartz 
across two sections with a total width of 9 - 5  feet, and 75 per cent quartz 
across a width of 10 feet. The quartz is coarse grained, and white to dark 
grey. At the lake shore i t  contains a very little pyrite, arsenopyrite, 
visible gold, and scheelite. It is doubtful if comparable amounts of quartz 
occur between these trenches. The fourth trench, about 800 feet south of 
the lake, contains considerable disseminated arsenopyrite and a little pyrr- 
hotite, but almost no quartz. 

J.E.S. Group (58) 
Rejerences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-0-1. Jolliffe, 1939. 

The J.E.S. group of fifteen cIaims is a t  the north end of Johnston 
Lake, and about 40 miles north of Yellowknife. J.E.S. Nos. 1 to 9 claims 
were staked by J. E. Stevens and S. Hooker in May and October 1941; 
and J.E.S. Nos. 10 to  15 claims were staked for the Consolidated Mining 
and Smelting Company of Canada, Limited, in May 1944. In  1945, 
Nos.1 to 9 claims were under option to  this company, and considerable 
trenching and a t  least thirteen diamond drill-holes completed. The 



property has not been visited by an officer of the GeoIogical Survey of 
Canada, and the following account is derived mainly from data supplied by 
the company. 

The claims are underlain by greywacke and slate of the Yellowknife 
group. The strata strike about northeast and dip steeply northwest or 
southeast. They are cut by a few diabase dykes, which commonly strike 
about northwest or northeast. 

The main or No. 1 vein is on J.E.S. Nos. 2, 6, and 7 claims, about 300 
feet southwest of the northeast corner of J.E.S. No. 6. The vein strikes 
about north 20 degrees west, and thus crosses the enclosing strata; it is 
reported to occupy a minor fault. The vein has been traced for more than 
650 feet by trenches and ten diamond drill-holes. For 220 feet, the vein 
averages 2 feet in width and contains 0.45 ounce gold a ton. Other, shorter 
lengths also contain a little gold. 

J.F. Group (88) 
Rejcences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-1-14. Henderson, 1941c. 

The J.F. group of twelve claims is 45 miles northeast of Yellowknife 
and on the west side of an arm that extends northwesterly from the south 
end of Gordon Lake. The property was examined briefly on August 14, 
1947. 

The claims were staked by J. Buchan and F. Buchan on August 16, 
1945. E. Boffa, T. Payne, and associates subsequently acquired a control- 
ling interest in the property.' 

The underlying rocks are mainly greywackes and slates of the Yellow- 
knife group. The strata strike northwesterly and are steeply inclined. 
They are cut by a few diabase dykes. 

The main, known, gold-bearing quartz vein, discovered May 28, 1947, 
is on the west shore of the south end of a bay of a small lake, and is said 
to be in the southeast corner of J.F. No. 12 claim. The adjacent beds 
strike about north 55 degrees west and dip 85 degrees southwest. The 
vein strikes north and dips 20 to 40 degrees west. It is continuously 
exposed by a trench for about 170 feet, attains a maximum width of 3 feet, 
and averages .about l$  feet. The north end of the trench is at the lake 
shore, where the vein, about 9 inches wide, appears to end against a north- 
westerly striking, steeply inclined fracture, possibly a minor right-hand 
fault. The vein ends against a similar fracture a t  the south end of the 
trench, and is there 14 feet wide. This fracture is probably a right-hand 
fault marking a horizontal displacement of not more than a few feet; 
and a stripped area about 40 feet south of the trench has exposed a quartz 
vein about 6 inches wide, possibly the faulted extension of the vein exposed 
in the trench. About 60 feet north of the south end of the trench the vein 
is offset a few feet by a right-hand fault that strikes about north 20 degrees 
west, and dips steeply southwest. The vein walls are bordered by as much 
as 1 inch of loose rusty rock, or by undisturbed slate and argillaceous 
greywacke with a little disseminated pyrite. The quartz is dark grey and 
contains a little arsenopyrite, pyrite, galena, and minor chalcopyrite. 

1 Personal communication from E. Boffa, Yellowknife. 



No gold was seen, but a picked sample of slightly rusted quartz with 
pyrite and arsenopyrite contained1: gold, 1-35 ounces a ton; silver, 0 -01  
ounce a ton. 

301 Group (95) 
Rejerences: Bureau of Northwest Territories and Yukon Mairs, 1947a, Mineral Claim 

Sheet 85-1-11. Portier, 1947a. Jolliffe, 1944a, pp. 9-13. 

The Jol group of five claims is 1 mile east of Upper Ross Lake, about 
45 miles east-northeast of Yellowknife, and adjoins the east boundary 
of the Peg group of Peg Tantalum Mines, Limited (97). The claims were 
staked in September 1943 on behalf of Radium Luminous Industries, 
Limited. They were examined by A. W. Jolliffe and Y. 0. Fortier. So 
far as known they have not been extensively explored. 

The prinicipal underlying rock is granodiorite. This is cut by numerous 
pegmatite dykes, many of which trend about southwest and dip southeast. 
The pegmatite dykes are offshoots from a pegmatitic muscovite granite 
body that is younger than the granodiorite and outcrops 1 mile to 1% miles 
southeast and east of the claims. Tantalite-columbite and beryl have been 
noted in the dykes. 

July Group (115) 
Rejeraces: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-1-7. Henderson and Jolliffe, 1941. Lord, 1941a. p. 120. 

The July group of seven claims is 50 miles east of Yellowknife, 5 miles 
north-northeast of the north end of Campbell Lake, and 4 miles east-north- 
east of the Norma claims of Beaulieu Yellowknife Mines, Limited (112). 
The following account is based on data obtained a t  the property by the 
writer in August 1939 and on information supplied by R. J. Stevcns of 
Yellowknife, in June 1947. 

The claims were staked by R. J. Stevens and S. Ilooker in July 1939, 
and five men employed on surface work from about August 1 to September 
15. Trenching is reported to have been done during the summer of 1941. 
About 1,000 feet of X-ray diamond drilling (twelve holes) wits completed 
by R. J. Stevens in 1946. Four lodes or quartz veins, known as A, B, C, 
and D, have been found. 

The claims are underlain by greywacke and slate of the Yellowknife 
group. These rocks are not much altered, and do not contain knots of 
metamorphic minerals. The beds commonly strike about northwest 
and are steeply inclined; here and there they are involved in tight folds, the 
axial parts of which, in many instances, are occupied by lenses and stringers 
of quartz. 

The main, or 'A' lode, is near the boundary between July Nos. 1 and 
2 claims. It has been explored along a length of 550 feet by about thirteen 
trenches and three diamond drill-holes. The lode trends about north 60 
degrees west, about parallel with the enclosing, steeply inclined strata. 
It comprises irregular lenses and interlacing stringers of quartz in grey- 
wacke and slate. Many of the quartz bodies strike about north 25 degrees 
west parallel with steeply inclined joints. The lode may contain 25 per 
cent, or more, of quartz across a width of 30 feet for a length of 400 feet; 

1 Assayed by Bureau of Mines, Ottawa. 



but it lacks sharp walls, and rock with quartz bodies grades irregularly 
into rock without quartz bodies. A little quartz is coarse grained and 
milky or glassy; but most is fine grained and light or dark grey, and con- 
tains feldspar, many inclusions of wall-rock, a little pyrite, and possibly 
a very little arsenopyrite, chalcopyrite, pyrrhotite, galena, sphalerite, and 
visible gold. A little pyrite and arsenopyrite(?) occur in the included 
fragments of rock and in rock bordering quartz bodies. Several of the 
most southerly trenches, and two of the drill-holes in the same vicinity, 
are reported t o  have afforded samples containing encouraging amounts 
of gold. 

'B' lode is said to  be on July No. 6 claim. It has been probed by 
five diamond drill-holes, and is reported to  be exposed for a length of 50 
feet, to  average 6 feet in width, and to  comprise a series of quartz lenses 
in the axial part of a drag-fold. It is said to  contain visible gold and t o  
have afforded high-grade samples across widths of 1 foot to  2 feet. 

'C' vein, reported to outcrop in the north part of July No. 1 claim, 
is said to be narrow and lenticular. 

'D' vein, said to be near the boundary between July Nos. 1 and 2 
claims, has been probed by four diamond drill-holes; these afforded only 
low-grade samples. 

June Group (116) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-7. Henderson and Jolliffe, 1941. Lord, 194111, pp. 119-120. 

The June group of seven claims is 47 miles east of Yellowknife, 4 
miles north-northeast of the northeast end of Campbell Lake, and about 
14 miles east-northeast of the shaft of Beaulieu Yellowknife Mines, Limited 
(112). The property is part of a group of thirty-six claims staked for the 
Consolidated Mining and Smelting Company of Canada, Limited, by C. 
Brock and G. McLeod, late in June and early in July 1939. About seven 
men were employed on surface work on the claims during August and 
September 1939, under the direction of G. E. Clayton. Diamond drilling 
is report,ed to have been done during 1941. The following description 
was applicable when the author examined the property on August 24, 
1939. -- 

The claims are underlain by quartz-mica schist and slate of the Yellow- 
knife group. The nearest granite outcrops 8 miles north and cuts the 
Yellowknife rocks. 

At Discovery zone the quartz-mica schist and slate beds strilie about 
north 50 degrees west and dip about vertically; the foliation of the schist 
strikes north 30 degrees west and dips 75 degrees northeast. Rock is 
stripped over an area 125 feet long and 60 feet wide and parallel with the 
foliation of the schist. Rock within this area is not notably more sheared 
or altered than elsewhere in the vicinity. Quartz occurs as stringers and 
lenses and may constitute 5 per cent of this area; most of it is in stringers 
that range up to about 3 inches in width and lie parallel with the foliation 
of the schist. The largest body of quartz is 25 feet long and about 1 foot 
wide. Most of the quartz is fine-grained and grey, but a little is coarse 
gra,ined and white or glassy and contains up to 10 per cent pink and white 
feldspar. Some of the coarse-grained quartz occurs in veinlets that cut 
the fine-grained quartz. The quartz contains a very little pyrite and 
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arsenopyrite. Coarse gold was seen in the fine-grained quartz, but none 
was seen or is known to  occur in the coarse-grained variety. Violet quartz 
is reported1 to  have surrounded some of the gold grains on the weathered 
surface. 

No work has been done southeast or northwest of the stripped area 
described above. A lake lies 100 feet southeast of the stripped area 
and only a little rock outcrops between this area and the lake. Sheared 
rock with a little quartz outcrops a t  several places along and near a line 
that  extends north 25 degrees west, for 1,200 feet from the stripped area. 
The sheared rock lies within comparatively unsheared quartz-mica schist 
and slate, strikes north 25 degrees west, and in places is more than 50 
feet wide. Beds near the line of sheared rock strike about north 25 degrees 
west and may dip nearly vertically, but in many places from 100 to 200 
feet on either side of the line the beds strike about northeast and dip 
steeply northwest or vertically. Because of intervening areas of over- 
burden it is not known whether the outcrops of sheared rock represent one 
or more shear zones or whether any of them are related to  the quartz 
occurrence in the stripped area. Quartz in the sheared rock outside of 
the stripped area is reported to contain a little gold. 

No. 1 zone is about mile southwest of Discovery zone and on the 
northwest side of a small lake. A trench in muskeg exposes an area of 
rock 37 feet long and 15 feet wide, and 40 per cent of this is quartz. The 
strike and dip of the enclosing quartz-mica schist are not known and this 
rock is not more sheared than rock elsewhere in the vicinity. The quartz 
occurs as irregular stringers and masses and most of it is fine-grained and 
grey. A few veinlets of coarse-grained, white quartz with feldspar cut the 
fine-grained quartz. Coarse gold was the only metallic mineral seen in 
quartz. Muslreg extends from the lake to a point about 75 feet north- 
west of the trench. At that point a quartz-vein stock-work in slightly 
sheared greynracke trends about north 25 degrees west for an unknown 
distance and was not stripped or trenched. This stock-work may be a 
continuation of the quartz in the trench, but was reported to contain 
almost no gold. 

The following minerals are reported2 to occur in the quartz veins: 
pyrite, arsenopyrite, sphalerite, galena, native copper, and feldspar. 

Kal Group (96) 
Reference: Henderson, 1939a, p. 13. 

The Kal group of twelve claims, 2 miles north of Pensive Lake, was 
staked by Miller and Williamson in the summer of 1938, and has been 
described by Henderson as follows : 

The gold occurs in vein quartz lying along a faulted drag-fold in overturned slates 
and greywackes [Yellowknife group] that strike north 80 degrees west and dip 75 to 80 
degrees northeast. The faulted zone along which most of the quartz is found is largely 
drift covered, but scattered outcrops of quartz occur over a length of 350 feet, and a t  one 
point quartz outcrops over a width of 30 feet. The quartz is a glassy, bluish grey v'xriety 
and contains a few small feldspar crystals. Sulphides are not plentiful, but in one small 
trench arsenopyrite is fairly abundant close to  the wall-rock and in and around fragments 
of country rock, and galena is irregularly distributed through the quartz as cubes up t o  
one-eighth inch in size. 

1 Clayton, G. E.: personal communication. 
2 Campbell. N.: personal communication. 



Keno Vein (62) 

The following description is by J. F. Henderson, who examined the 
vein in 1939. 

The Keno vein is near the east shore of a large island 7 miles south of the 
north end of Gordon Lake. A considerable amount of trenching was done 
on the vein in 1937 by Mining Corporation of Canada, Limited. The 
vein parallels the bedding planes of the neighbouring greywacke and slate 
and lies 200 to  250 feet east of the synclinal axis of a fold that plunges 
35 to 45 degrees south. The vein strikes north 10 degrees east and dips 
70 to  75 degrees west. I ts  width ranges from 3 to 38 feet and averages 
6 to  8 feet over an exposed length of more than 700 feet. The northern 
part consists of two parallel members, the westerly being 1 foot to 3 feet 
and the easterly 3 to 38 feet in width. To the south the two members 
join. They parallel the bedding, and the 1 foot to 13 feet of greywacke 
separating them appears to  be the same bed over a length of 400 feet. 

The quartz is milky white and irregularly banded. Pale pinkish 
albite and rusty weathering carbonate occur throughout the quartz. I n  
places chalcopyrite, pyrite, sphalerite, and galena are fairly plentiful, 
but most of the vein contains little or none of these sulphides. The vein 
has been trenched and sampled a t  20-foot intervals over its entire length. 
Visible gold has been found in places, but the sampling showed that no 
part of the vein was of sufficient grade to  warrant further work. 

La Salle Yellowknife Gold Mines, Limited (56) 
Reference: Bureau of Northwest Territories and Yukon Mairs, 19478, Mineral Claim 

Sheet 85-P-4. 

La Salle Yellowknife Gold Mines, Limited, owns a gold prospect 
comprising Bruce Nos. 1 to 8 and Avis Nos. 3 to 6 claims. These lie 50 
miles north-northeast of Yellowknife, and adjoin the south boundary of the 
property of Discovery Yellowknife Mines, Limited (55). A lake about 
1 mile long enables aircraft to clock a t  the tent camp on Bruce No. 4 claim 
a t  the south end of the property. The claims were visited on June 27, 
1947. J. P. Blue was in charge of five men and G. M. Webster of Yellow- 
knife was consulting engineer. 

The property was staked by A. V. Giauque and associates during the 
summer of 1944. La Salle Yellowknife Gold Mines, Limited, was incorp- 
orated in 1944 and, during 1945 and 1946, completed 15,934 feet of diamond 
drilling. This work appears to have been hastily planned and inadequately 
supervised and, so far as known, no detailed records are available. Work 
ceased in June 1946, and, following a reorganization of the company, 
commenced again in April 1947 under the direction of J. F. Blue. From 
April to July 1947, when the camp was again closed, a small crew, provided 
with minimum accommodation, was engaged in geological mapping, 
stripping, trenching, and sampling. As a result of this work the owners 
considered two small quartz veins, designated by them as Vein 4 and Vein 5, 
to be the most promising known gold deposits. 

The claims, where mapped, are underlain by rocks of the Yellowknife 
group. A belt of andesitic rocks, as much as 800 feet wide, outcrops as a 
prominent ridge that trends about northeast through the Bruce claims, 
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and beyond to the property of Discovery Yellowknife Mines, Limited. 
These are rusty weathering, fine- to medium-grained, dark green to black, 
recrystallized rocks containing feldspar, amphibole, and other minerals. 
I n  part they are massive or indistinctly foliated and may be lavas. Here 
and there they are bedded or display distorted fragments similar in com- 
position to the matrix, and are tuffs and agglomerates. Grey-surfaced, 
thin-bedded, black, probably tuffaceous, argillite and fine-grained grey- 
wacke outcrop a t  intervals near the southeast border of the andesitic 
rocks and may be interlayered with them. A few of these beds contain 
well-sorted grains, and face southeast, away from the andesitic assemblage. 
Elsewhere, the strata lying on either side of the volcanic belt are mainly 
schistose greywackes, presumably steeply inclined and trending about 
northeast. 

Most exploration has been done on Bruce Nos. 7 and 8 claims, within 
an area about 2,000 feet long, from southwest to  northeast, and 500 feet 
or more broad, embracing the southeastern half of the volcanic belt and 
adjacent, tuffaceous sedimentary strata. Most of the diamond drill- 
holes were directed from southeast to northwest, and many started near the 
southeast border of the andesitic belt, crosscut it for a length of 300 feet 
or more but did not, so far as known, encounter ore. Surface prospecting, 
however, disclosed several quartz veins within the explored area. Most 
of these strike between north-northeast and north-northwest, and trend 
obliquely away from the southeast contact of the volcanic assemblage 
within which they lie. Some of these veins contain gold. Two were ex- 
amined by the writer and are described below. 

Vein 4 is on Bruce No. 7 claim on the steep, southeastern slope of the 
ridge that marks the belt of andesitic rocks. Drift and muskeg lie a t  the 
foot of this slope and may cover the contact between the andesitic rocks 
and sedimentary strata. The wall-rock is fine-grained, dark green, recrystal- 
lized and foliated andesitic agglomerate. The foliation strikes northeast 
and is nearly vertical. No bedding was recognized. The vein strilces 
about north 15 degrees west and dips about 40 degrees wcst. It is ncarly 
continuously exposed for 120 feet and averages about a foot in width. 
At the south end of the exposure i t  is 1.2 feet wide and passes under talus 
a t  the base of the slope; and a t  the north end it is 0.5 foot widc, and dis- 
appears in rusty fractured rock that has not been thoroughly stripped. 
The vein walls are commonly sharp, and the quartz separates reatlily 
from the wall-rock, which, however, is not sheared parallel with the vein 
walls. The quartz is well fractured, light to dark grey, and contains less 
than 1 per cent of arsenopyrite and pyrite. The company's consulting 
engineer reports that sampling indicated 0.889 ounce of gold a ton across 
an average width of 1.02 feet for a length of 129 feet. 

Vein 5, also on Bruce No. 7 claim, lies about 600 feet northeast of 
Vein 4 and in similar agglomerate. It strikes about north, dips 40 to 50 
degrees west, is continuously exposed for about 90 feet, and averages 
nearly l* feet in width. At the north end of the exposure i t  is about 0 - 5  
foot wide, and passes under drift; and a t  the south end it narrows to a thin 
seam before passing beneath drift. The vein is otherwise similar to Vein 
4 except that visible gold is abundant. The owners state that samples 
indicate an average grade of 0.787 ounce of gold a ton across a width of 
1.37 feet for a length of 92 feet. 



Leta Explorations, Limited (29) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 86-B-6. Stanton, 1947, p. 20. 

Leta Explorations, Limited, has done surface trenching and diamond 
drilling on the Lobo group of about twenty-one claims, 33 miles west- 
northwest of Chalco Lalre. 

The following description is by Stanton, based on an examination 
in 1946. The sedimentary strata referred to  are members of the Yellow- 
knife group. 

. . . .Surface trenching and X-ray diamond drilling have been done on showings on 
the Lobo No. 21 claim. Other showings on the group, if present, have not yet been 
visited. 

The showing on the Lobo No. 21 claim is near the west shore of n small lake. Trench- 
ing and stripping have been done across a width of 60 feet of the main showing. The 
zone consists of numerous quartz veinlets, stringers, and lenses lying in sheared greywscke 
and slate. Graphite schist occurs locally. At the workings, the sedimentary rocks 
strike generally north 20 degrees east and dip vertically. Local drag-folds have developed 
and these plunge northward a t  about 55 to 60 degrees, and the quartz masses, to some 
extent a t  l e s t ,  follow along these folds. This may account for the fact that the zone 
does not appear to continue along the strilce. The quartz is glassy white to grey. Indivi- 
dud quartz lenscs vary greatly in size, the largest seen being 3 feet wide. Mlnerals include 
sparse pyrite and galena. A little ferruginous carbonate is associated with the quartz. 

One hundred and fifty feet southwest of the above showing, trenching nnd stripping 
expose a zone of quartz veins, lenses, and stringers across a width of about 10 feet, lying 
in slt~tes and greywackes that strike north 40 degrees enst and dip vertically. The qu:~rtz 
is white to  grey, glassy, and mineralization is sparse. Fifty feet southwest along strike, 
trenching exposes only a few white to  grey quartz stringers in sedimentary rocks. A 
llttle limonitlc rust wss noted. 

Numerous other pits and strippings occur on the property, in slates and highly sheared 
greywncltes, but no quartz veins or metallic minerals were seen. At least seven holes 
totalling 700 feet hove been drilled across the zone. 

Lexindin Gold Mines, Limited 
( L c f a  Group) (35) 

(Scc Figure 10) 
Rejercnce~: Bure~ll  of Sorlhmrst Territories and Yukon Affairs, 1947a, Mineral Claim 

Shect SCi-B-b. Stanton, 1647, pp. 16-18. 

INTRODUCTION 

1,exindin Gold h~lines, Limited, owns the Leta group of twenty claims 
a t  the north end of Letn Arm, a bay on the north shore of Indin Lake. 
The property lies immediately north of that  of Diversified Mining Inter- 
ests (Canada), J.imited (34)) and about 130 miles north-northwest of 
Yellowknife.. It conlprises a rectangular area about 1 mile from east t o  
west and 2; miles from north to south. Aircraft afford access from Yellow- 
knife. A. F. Scraphim was in charge when the author visited the property 
on August 7, 1047; work stopped shortly thereafter. 

HISTORY 

The Leta claims were staked late in 1944, on behalf of Leta Explor- 
ations, Limited, by F. Hoey and R. Hingst, and urere acquired by the 
present owners in the spring of 1945. Trenching and a little diamond 
drilling were done during the summer of 1946, and encouraging drill cores. 



recovered from the main (No. 1) zone. Drilling was resumed in December, 
and continued until August 8, 1947, when all work ceased. The property 
was inactive during 1948. 

EXPLORATORY WORK 

Thirty-two diamond drill-holes, totalling 14,161 feet, have been 
completed. Most of this work was done on No. 1 zone, which lies beneath 
Leta Arm; but about one-quarter of this footage was used to  probe beneath 
Leta Arm and for a short distance north of the Arm, in a fruitless effort to  
locate the northerly extension of No. 1 zone. About 1,000 cubic yards of 
rock have been blasted from trenches and pits. 

GEOLOGY 

The claims are underlain by volcanic and sedimentary rocks of the 
Yellowknife group. The volcanic rocks, altered andesitic and dacitic 
lavas (greenstones) and related pyroclastic facies, form a northerly trending 
belt up to about mile wide on the west side of Leta Arm. Steeply inclined 
greywackes, slates, and argillites, which trend north or north-northeast, 
outcrop on either side of the volcanic belt and underlie Leta Arm. Leta 
fault, a steeply inclined fault that has been traced many miles north of 
the property, intersects the sedimentary strata and extends southerly 
through the property. I t  lies beneath Leta Arm and, on Diversified pro- 
perty to the south, crosses the neck of land that joins Inca Peninsula to  
the mainland. Two left-hand faults strike about northwest and traverse 
the Lexindin property west of Leta Arm. Deposits of gold-bearing quartz 
have been found in volcanic and sedimentary rocks, hut the main (No. l) 
zone lies in the latter. 

DESCRIPTION OF DEPOSITS 

No. 1 Zone (See Figure 10, locality 8), on Leta No. 8 claim, lies beneath 
Leta Arm and, accordingly, the following description is based on diamond 
drill data supplied by the owners. The zone is about 350 feet east of, and 
approximately parallel with, the contact between the enclosing sedimentary 
strata and the volcanic rocks. I t  has been explored by eighteen drill- 
holes to a vertical depth of about 400 feet for a length of 500 feet. The 
zone strikes north 40 degrees east, and dips about 75 degrees northwest. 
I ts  width ranges from about 5 to 20 feet and may average nearly 10 feet. 
The zone approximately parallels the enclosing strata in dip and strike, 
but not exactly so, as it is bounded by different beds from place to place. 
To the southwest i t  enters the property of Diversified Mining Interests 
(Canada), Limited, and to the northeast ends against a graphitic shear 
zone, probably a fault. As previously mentioned, No. 1 zone has not been 
located north of this shear zone, although drill-holes have probed the ground 
in this direction for 4,300 feet. 

The graphitic shear zone strikes about north 30 degrees east, is nearly 
vertical, and 15 to 40 feet in width. The relative attitudes of i t  and the 
No. 1 zone are such that their intersection plunges steeply north-northeast 
and thus, with increased depths, progressively greater lengths of No. 1 zone 
are expected to lie between the south boundary of the property and the 
graphitic, sheared, probable fault zone. 



The rocks within No. 1 zone are sheared, thin-bedded slate and argil- 
laceous greywacke. These are cut by a multitude of quartz veins com- 
prising 50 per cent or more of the zone. The quartz is sugary and mottled, 
and contains a little pyrite, arsenopyrite, pyrrhotite, chalcopyrite, and 
visible gold. Most diamond drill-holes intersected the zone a t  vertical 
depths of about 200 or 325 feet. The reported1 dimensions and grade of 
the gold-bearing material encountered a t  these horizons are tabulated 
below; but the true grade might differ substantially from that indicated 
by the samples from the widely spaced drill-holes a t  the 325-foot horizon. 

Other deposits on the Leta group have been described by Stanton, 
as quoted below: 

A-, B-, and C-Zones (Leta No. 9 Claim) [See Figure 10, locality 61. These three 
zones lie about 1,300, 900, and 500 feet respectively west of the west shore of Leta Arm. 
They were not inspected, but are reported to be a northerly trendlng series of grey quartz 
lenses in silicified zones and in sheared greywackes. The C-zone is reported to  be mineral- 
ized with some pyrite, pyrrhotite, chalcopyrite, and galena. 

D-Zone (Leta No. 8 Claim) [See Figure 10, locality 71. This zone is on the west shore 
of Leta Arm a t  the southern end of the Lexindin property, and is the northern extension 
of No. 2 zone of Diversified Mining Interests, Limited. Trenching exposes two grey 
quartz vcins or lenses, each 12 to 14 inches wide, lying in sheared sedimentary rock and 
separated by about 20 feet of schist and slaty gre lvackes. The schistosity strikes north 
15 to 20 degrees east and has a stecp to v e r t i c ~ r  dip. The quartz is mineralized with 
pyrite. 

%Vein (Leta No. 5 Claim) [See Figure 10, locality 51. The E-vein is on the west 
side of Leta Arm about 1,100 feet north of the D-zone. It is a grey-white to brownish, 
glassy to sugary quartz vein 21, feet wide, exposed for 35 feet along the strilce. I t  trends 
north 35 degrees east, and dips about 70 degrees northwest. The vein is in highly sheared 
slaty argillites near the contact with pale green carbonatixed volcanic rocks to the west. 

G-Zone (Leta No. 7 Claim) [See Figure 10, locality 91. This zone is near the east 
shore of Lcta Arm east of the D-zone on the opposite shore. It consists of quartz veins 
and lenses in massive and sheared greywacke striking north 10 to 15 degrees east. The 
quartz is white and grey, glassy and sugary, and is mineralized with pyrite and arsenopyrite. 
The main vein is up to  2; feet wide, but pinches and swells along the strike and down the 
dip, and divides into two or more veins. The zone has been explored by trenches for 
150 feet along its strike. In  the northerll trench, i t  consists of numerous quartz stringers 
and lenses in rusty schist across a width of about 12 feet. It is reported that gold can 
be panned from the oxidized material. 

H-Zone (Leta No. 5 Claim) [See Figure 10, locality 41. The H-zone is on the east 
shore of Leta Arm, about 2,000 feet north of the G-zone, and has been esposed by trenching 
for 125 feet along strilce. IL consists of a series of quartz stringers and lenses occupying a 
shear zone in greywackes. At the southern exposure, on the shore, the lens is 1% feet wide, 
narrowing northwards. A trench 20 feet farther north exposes three or four narrow 
quartz stringers across a width of 10 feet. Northward, trenching exposes a 20-foot zone 
of rusty, sheared grcywackes containing a few small quartz stringers and lenses. The 
strike of the schistosity varies, but averages north 35 degrees east. 

1 Lexindin Gold Mines, Limited: Annual Report for the Year Ended December 31st, 1947. 
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vertical 
depth 

Feet 

200 

325 

Number of 
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intersections 
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400 

460 
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Feet 

3 -7 

3 .0  
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(uncut grade) 

Ounce a ton 

0 -475 

0.20 



I-Zone ( h t a  No. 13 Claim) [See Figure 10, locality l]. This zone lies about 1,500 
feet north of the north tip of Leta Arm, and just east of a small lake. The zone is exposed 
by ten trenches and by stripping for a length of more than 500 feet, although the southern 
120 feet appears weak or barren. Surface examination indicated two, northerly trending, 
approximately parallel zones. These lie in greywackes and argillites that strike from 
north 15 to 20 degrees east and dip from vertical to about S0 degrees east. At the northern- 
most trench, the west zone is exposed as a white to rusty quartz veln 1 foot wide in rusty, 
sheared sedimentary rock. Southwards the zone widens lens-like to a maximum of 40 
feet, and consists of a series of mineralized white to grey quartz stringers, lenses, and vein- 
lets in rusty greywackes and carbonatized argillites. Farther south, the zone splits in two, 
or contains a barren horse, and lenses out. Much of the host material for the quartz 
~Lringers is sheared greywacke that has weathered into a rusty decomposed regolith. 
The schist zones also contain blocks and Icnses of a dark grey, fine-grained, hard, igneous 
rock, composed dominantly of quartz and albite, and which commonly contains coarsely 
rrystalline arsenopyrite. Pyrite and pyrrhotite are commonly present in both quartz 
and schist. 

The east zone is narrower, is separated from the west zone by 25 to 50 fect of sedi- 
mentary rock, and is exposed by four trenches for s length of more than 300 feet. It is 
composed of grey to white quartz stringers and gash veinlets in fractured and brecciated 
greynlackes. Where exposed the zone h:ls a maximum width of 20 feet. 

I<-Zone (Letn No. 2 Claims) [See Figure 10, locality 31. This zone is a t  the north end 
of Leta Arm on the east shore, and about 1,500 fcet south of the I-zone. I t  is a sericq of 
narrow lenses and stringers of grey to white quartz occupying parts of a rusty shenr zone 
in greywncke. The shearing strikes from north to  north 10 degrees cast, and dips about 
80 degrees west. Trenching exposes the zone for about 200 feet. One or two small, 
p.n.alle1 quartz veins lie a few feet to the east. The shear zone varies in width from 4 to 
20 feet. About 200 feet farther south, a t  the lake shore, a few small quartz stringers 
occur in slates and greywsckes that strike north 15 degrees east and dip 80 degrees east. 

U-Zone (Leta No. 12 Claim) [See Figure 10, locality 21. This zone, 1,500 to 1,800 
feet northeast of the north end of Leta Arm, consists of showings of grey quartz lenses, 
siringers, and veinlets in slates and shaly greywackes. The most easterly showing, which 
strikes north 25 degrees east, has been opened by trenches for about 80 feet. Considerable 
limonitic, rusty mateiial is present, and it  is reported that gold was obtained from this in . - - 
panning. 

About 300 feet west of the above showing, another h m  been exposed along strike 
for 150 feet and across a width of 20 feet. It consists of discontinuous grey t,o white 
quartz lenses and stringem in rusty slates that strike north 15 degrees east and dip nbout 
YO degrees east. 

About midway between the above two showings is a lens of grey glassy quartz 25 
feet long and with a maximum width of 3 feet. It lies in greywackes and strikes north. 
The above three showings may not all be included within the U-zone. 

Lexindin Gold Mines, Limited 

(Len: Group)  (3G) 

References: Bureau of Northwest Territories and Yukon ABairs, 1947a, Mineral Claim 
Sheet 86-B-6. Stanton, 1947, pp. 14-16. 

Lexindin Gold Mines, Limited, owns the Lex group of fifteen clain~s 
a t  Lex Lalre, about 2 miles northwest of their Leta group (35). The Les 
group is about 130 miles north-northwest of Yellowknife. 

Stripping and trenching were done on seven zones, and diamond 
drilling on some of these. By December 31,1945, diamond drilling amount- 
ed to 3,005 feet. No work was done on the claims during 1947. The 
property was examined by  Strtnton in 1946 and zones A, B, C, D, E, 
G, and H described as follows: 

A-Zone (Lex No. 4 Claim). This showing lies immediately west of the large island 
in Lex Lake. Trenching exposes qual-tz-carbonate veinlets and stringers filling fractures 
in recrystallized andesites. Metallic minerals include pyrrhotite and coarse arsenopyrite 



crystals up to an inch in length. The zone trends north 30 degrees east, and must l,e close 
to the andesite-greywacke contact beneath the lake. It was explored by three diamond 
drill holes along a strike length of 460 feet, and although wide is reported to  carry low 
average gold values. 

B-Zone (Lex Nos. S and 5 Claims). The 13-zone is on the west side of the blunt pen- 
insula immediately east of the large island in Lex Lake. It consists of a series of quartz 
lenses lying within pale green dacitic volcanic rocks. Trenching exposes three main 
lenses within a length of 600 feet. The vein quartz is white to grey, and has some associated 
c:~rbonate, and quartz widths, where seen, range from 1 foot to 7 feet. Strikes are north 
2.5 degrees west a t  the south exposure, north 50 degrees west a t  the central lens, and north 
fiO degrees east a t  the north exposure. The dip of the south lens is 85 degrees west. 
Pyrite is the principal metallic mineral, with minor pyrrhotite and chalcopyrite. Gold 
values are reported to be low. 

1mmedi:ttely northeast of the volcmic rocks is a narrow belt of slates and shaly grey- 
w~ckes, and surface mapping suggests that the peninsula forms the east limb of a large 
drag-fold whose major asis lics in the southu~est part of Lex Lake. The plunge is not 
known, but shearing suggests i t  may be about 60 degrees to the south. 

C-Zone (Lex Nos. S and 6 Claims). The Gzone is about 500 feet east of the B-zone, 
::nd lies in a sheared region near the contact between pale green dacitic volcanic rocks to  
the east and a narrow belt of slates and shsly greywackes to  the west. Some grey quartz 
rtnd carbonate occupy parts of the none. Met:~llic minerals include pyrite and pyrrhotite. 
Trenching hns traced the zone for 100 feet, ~ n d  four drill holes have explored the zone for 
a length of 300 feet. A narrow zone of rather low gold values is reported. 

D-Vein (Lex No. 1 Claim). This vrin occurs on the small peninsula halfway along the 
west shore of Lex Lake. I t  is a northerly-striking grey vitreous quartz vein lying in 
greywackes and exposed by stripping for 50 feet. Some pyrite mineralization occurs, 
and a little gold is reported in panning. 

E-Zone (Lex hros. 1 and 10 Claims). The E-zone lies 175 feet west of the D-zone. 
Trenching exposes grey glassy quartz lenses in sheared greywackes for a distance of several 
hundred feet. It is rcported that no gold values were obtained in panning. 

G-Zone (Lex No. 1 Claim). The G-zone was located on a point on the west side of 
Lcs Lalte about 2,200 lcet south of the E-zone, and consists of white to  bluish grey quartz 
lenses in argillites and shaly greywacltes. It is reported that trenching and panning for 
a length of 500 feet gave negative results. 

H-Zone (Lex No. 1.2 Claim). The H-zone lies about 1,600 feet west of the D-zone, 
and csrries arsenopyrite and some grey to white quartz in recrystallized andesites. 

The volcanic and sedimentary formations referred to are those of 
the Yellowlcnife group. 

Lil and Eilex Groups (68) 
IZejerence: Jollifle, 1940a, p. 8. 

The Lil and Lilex groups of eighteen claims were about 29 miles north 
of Yellowknife, on the south side of the Mon group (67). They were 
explored on the surface by Oro Plata Mining Corporation, Limited, in 
1938. Gold occurs in several places and some is in shear zones in altered 
gabbroic sills of the Yellowlcnife group. Native silver occurs in a 6-inch 
quartz vein in gabbro. 

Lita Nos. 5 and 6 Claims (125) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-1-7. Jolliffc, 1944n, pp. 15, 16. 

Lita Nos. 5 and 6 claims lay on the west side of the north end of 
Buckham Lake, about 55 miles a little south of east from Yellowknife. 
They were staked in September 1943 by W. L. McDonald for Frobisher 



Exploration Company, Limited, but appear to  have been re-staked as 
P.N. Nos. 1 and 2 claims. Spodumene-bearing pegmatites, locally known 
as the Campbell pegmatites, have been described by Jolliffe as follows: 

Scattered exposures of pegmatite occur within an area extending southwesterly along 
the north shore of Buckham Lake for about 2,400 feet, and inland for less than 200 feet. 
The country rock is nodular greywacke that strikes northeast and dips about 75 degrees 
northwest, parallel or nearly so to the pegmatite bodies. Some of the five pegmatites 
described separately below may be parts of the same body. 

The northernmost pegmatite is represented by two outcrops 50 feet apart, up to 35 
feet in diameter, and wholly surrounded by drift. One hundred and thirty feet south 
across the bedding a second sill begins in nodular greywacke and can be traced 250 feet 
southwest to where it ends in drift; in this distance it is up to 30 feet wide and averages 
15 feet. Five hundred and fifty feet southwest across drift a third sill outcrops a t  intervals 
for a length of about 200 feet; it has an average width of 43 feet. Parallel to this, and 150 
feet to the southeast, a fourth sill lies along the lake shore for 150 feet and averages 5 feet 
in width. About 900 feet farther southwest a fifth pegmatite body has an exposed length 
of 350 feet and is up to 50 feet wide, but tapers to about 10 feet a t  either end where i t  
posses beneath drift. 

The pegmatite bodies J 1  carry about 50 per cent cleavelandite, 20 per cent quartz, 
5 per cent muscovite, and variable amounts of coarse microcline-perthite. Spodumene 
occurs in crystzls up to nearly 4 feet long and may comprise between 15 and 25 per cent 
of the rock. The distribution of spodumene is less regular than in the McDonald deposit. 
Other rare-element minerals present include amblygonite, lithiophilitc, beryl, lazulite, 
and tantalite-columbite. I n  the four northern sills the tantalite-columbite occurs as 
scattered tiny blades up to f inch long, chiefly within cleavelnndite. In the southern- 
most pegmatite body it is present in crystals up to 1 :, inches by $ by : inch, one of which, 
containing some gangue, showed a specific gravity of 6.4 on a Westphal balance. 

Lucky Group1 (117) 

Rejmences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-7. Hcnderson and Jolliffe, 1941. 

The Lucky group of nine claims, about $ mile west of Gilmour Lake, 
was staked by A. Woyna in June 1940. A little surface work was done 
during the summer of 1940 and several quartz veins found. 

Vein 5 is on the Lucky No. 2 claim. It strikes north 15 degrees west, 
dips easterly a t  85 degrees, and is parallel with the bedding of the enclosing 
Yellowknife sedimentary rocks. The vein is exposed for 100 feet or more. 
The southern 29 feet averages 6 inches in width and contains about 1-4  
per cent WO3 as scheelite. A fault crosses the vein 4 feet north of this 
shoot, and the vein north of the fault is offset 2 feet west relative to the 
vein south of the fault. Only a very little scheelite occurs north of the 
fault. 

Lynx Yellowknife Gold Mines, Limited (75) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-5-9. Jolliffe, 1938, p. 29; 1946. 

Lynx Yellowknife Gold Mines, Limited, owns the Fox claim and 
about thirteen adjacent claims of the Fox group. The Fos claim is 12 
miles northwest of the head of Yellowknife Bay, and adjoins the northwest 
boundary of the property of Akaitcho Yellowknife Gold Mines, Limited 
(71). The northwesterly trending Akaitcho fault lies between the Fox 
claim and the main known Alcaitcho gold deposits. The following quota- 
tion is from a report by Jolliffe in 1938. 

'Described from data supplied by A. W. Jolliffe and the Consolidated Mining and Smelting 
Company of Canada, Limited. 



This claim was staked by Michiel Saingrie in January 1936. Surface trenching and 
some diamond drilling were done on the deposit described below during the winter of 
1936-37 by Ventures, Limited who held the claim under option a t  that time. 

A zone up to 100 feet wide, rich in ferruginous carbonate, extends northeasterly from 
the shore of a small lake for nearly 1,000 feet. This weathers brown, is moderately sheared 
and contains no identifiable original structures, but a few hundred feet distant on either 
side pillowed lavas and cherty and tuffaceous beds [Yellowknife group] occur in the gen- 
erally massive, green to brown-weathering country rock. Irregularly within the carbonate 
zone up to half the rock over 10-foot widths is composed of quartz veinlets, commonly 
less than an inch wide, and an intimate, fine-grained mixture of quartz and ferruginous 
carbonate. These contain fine-grained disseminated pyrite and arsenopyrite. Chips 
taken every few inches across a total width of 60 feet near the lake showed on assay: gold, 
0.11 ounce to the ton; silver, 0.05 ounce to the ton. 

Considerable work, including diamond drilling, geological mapping, 
and surface prospecting, was done on the Fox group by Lynx Yellowknife 
Gold Mines, Limited, during 1945, 1946, and 1947. Drilling during 1947 
amounted to about 9,000 feet. No orebodies were found, but the zone 
described above is reported to  have been traced several thousand feet 
farther northeasterly. It is now known to dip gently southeast, whereas 
the schistosity in the surface trenches is steeply inclined. 

McLean Bay Uranium and Thorium Deposit (133) 
Rejmence: Lang, 1949, p. 13. 

Lang has described a radioactive deposit near the southeast shore of 
McLean Bay, about 130 miles east of Yellowknife, as follows: 

Uranium and thorium occur in hematite-bearing dolomite of the Great Slave group, 
of Proterozoic age, on the south shore of the east arm of Great Slave Lake. It is not yet 
definitely known whether the radioactive minerals in the dolomite are original sedimentary 
constituents or whether they were introduced. . . 

Mercury Gold Mines, Limited (24) 
Rejwences: Bureau of Northwest Territories and Yukon Affairs, 194h, Mineral Claim 

Sheet 86-13-12. Lord, 1941a, pp. 61-62; 1941b, pp. 7-8; 1942a, pp. 45-46. 

INTRODUCTION 

Mercury Gold Mines, Limited, owns a gold prospect about 150 miles 
north-northwest of Yellowlcnife, and 2 miles east of Arseno Lake. The 
property comprises the following thirty-seven claims: Dingo Nos. 1 to 6, 
l1 to 16, 19 to 35, and 37 to 39, and J.M. Nos. 1 to 5. The claims lie 
about 350 feet above Arseno Lake, which enters Emile River about 6 
miles southwest of the property. Probably more than 85 per cent of 
the bedrock on the claims is covered with drift or muskeg. Aircraft 
from Yellowknife land on Arseno Lalre, or on a small lake (4,500 feet long) 
on the south part of the property. Tractor trains have used a 120-mile 
winter route to  the property from Fort Rae on the North Arm of Great 
Slave Lake; the route is mainly over ice and is reported to  be good except 
for the climb of several hundred feet from Emile River to the property. 
The writer visited the claims in 1939, and geologically mapped the sur- 
rounding area in 1940. A. W. Jolliffe briefly examined the property in 
September 1941. The following account is based on data gathered a t  
these times, and on information supplied by the company through J. D. 
Mason. 



HISTORY 

The Dingo claims were staked by J. D. Mason in July 1939, and a 
few men were employed on the property, under his direction, during the 
summers of 1939 and 1940. Thereafter, about twelve men under the 
direction of W. G. Stewart, were employed in trenching and diamond 
drilling until about September 5, 1941, when work stopped. Mercury 
Gold Mines, Limited, was incorporated in May 1940. A steam mining 
plant (since partly removed) and other items, amounting to about 100 
tons, was hauled to the property by tractor trains from Fort Rae in April 
1941. This freighting was done by Yellowknife Transportation Company, 
Limited. A site suitable for the development of hydro-electric ponrer on 
%mile River, about 8 miles southwest of the property, was investigated 
from February to September 1941; and as a result about 1,200 horsepower 
\rere reported to  be available without unusual construction problems. 
The camp was reopened in 1946 under the direction of K. Kiddcr, when 
about fourteen men completed a program involving diamond drilling, a 
magnetometer survey, bull: sampling, prospecting, and geological mapping 
a t  1 inch to  400 feet. No work was done during 1947 or 1948. 

CAMP 

The camp, of three log cabins, is on Dingo No. 26 claim. 

EXPLORATORY WORK 

-i\,;any quartz veins have been explored by stripping, trenching, and 
diamond drilling. Diamond drilling done in 1941 amounted to 5,342 
feet; in 1946, about 7,600 feet. 

Ordinary channel samples cut from the veins gave inconsistent results, 
and a system of bulk sampling was finally adopted ss  more satisfactory. 
Veins were stripped of overburden and a fresh surface exposed by blasting. 
Samples from the entire surface of each vein were then blasted off in &foot 
sections, passed through a small crusher, and reduced to suitable bulk in 
a Jones splitter. The reduced samples were sent by aircraft to Yellow- 
knife for assay. 

GEOLOGY 

5%;-a fio~rs of the Yellowltnife group are t,hc most abundal?t rocks on 
the property. They arc n:edium-gr:iined, dark green, steeply icclined 
grccnstones that probably s1,ril;e a!)out aortll-nort1i:vest. l'illov-S ancl 
banded flow slruclures were i~otcd here and there. 

Altercd dioritic rock is commcn nrilhin tlic lava ilo\\-S, probably, in 
part :~ t  lc38t, :1s dykes and sills. 

:\lcdiunl- to coarse-grained, .pink, granitic rock outcrops along the 
east side of the property, and pink aplitir dykes that cut tllc adjacent 
greenstones arc probahly relatccl to it. 

The lavns are also cut by acidic porpyhry dykes that weather light 
grey and contain a few small phcnocrysts of quartz or feldspar, or both, 
in a light to darl: grey, very fine-grained groundmass. The dylres range 
11p to nbout 30 feet in wiclth, are steeply inclined, and commonly strike 
nbout north-northwest. Although well mineralized in places, they are 
not known to contain significant amounts of gold. 



DESCRIPTION OF DEPOSITS 

Numerous quartz veins, some of which contain gold, occur in shear 
zones cutting the lava flows, the altered dioritic rocks, or the porphyry 
dykes; or in shear zones lying a t  the borders of the porphyry dykes. Shear 
zones and veins commonly strike between north-northwest and west- 
northwest and dip steeply northeast. The exposed parts of most veins 
are between 6 inches and 6 feet wide and may average 2 or 3 feet. In  
most places the quartz has sharp walls against the enclosing schist. The 
veins are commonly sinuous, and are offset here and there by minor faults. 
In  many instances metallic minerals constitute several per cent of a vein, 
and here and there they form as much as 30 per cent. They include the 
following, in approximate order of abundance: chalcopyrite, pyrrhotite, 
pyrite, galena, marcasite(?), sphalerite, a soft, fibrous, grey, sectile metallic 
mineral that contains bismuth, and native copper and gold. Visible gold 
is rare. Non-metallic minerals noted in the quartz include chlorite, pink 
feldspar, a pale buff carbonate, and pale violet fluorite. Quartz bodies 
containing considerable gold m-ere indicated by bulk samples taken a t  
the surface but, so far as known, diamond drilling failed to  indicate sub- 
stantial orebodies a t  depth. The most promising veins are reported to  
be Nos. 1, 2, 4, and 18, as described below. 

No. 1 Vein, on Dingo Nos. 12, 14, and 15 claims, is said to  strilre 
about north 30 degrees west and dip about 70 degrees northeast. It 
has been explored by trenches and numerous diamond drill-holes. 3ulk 
sampling a t  the surface is reported to indicate that 175 feet of the vein 
averages 5 - 8  feet in width and contains 0 - 4  ounce gold a ton. 

No. R Vein was formerly lrnomn as the Galena vein. It is on Dingo 
No. 4 claim, and has been explored for a length of 850 feet or more by 
trenches and diamond drill-holes. The vein strikes about north 35 de- 
grees west, and dips about 80 degrees northeast. The following description 
was applicable in 1939: 

At the northwest end of the trenches the vein branches and passes 
under drift; a t  the southeast end of the trenches it passes under muslrcg 
that borders a lake. The vein is in a shear zone in greenstone. The shear 
zone ranges from 2 to 6 feet in width and may branch in places. The xvirlth 
of the quartz vein ranges from 1 foot to  4f feet and averages about 2; Eect. 
The vein branches in places. In the most northerly trench the shear zone 
is 6 feet wide and encloses 2: feet of quartz in two branch veins. The 
vein is 1 foot wide in the most southerly trench. In  many places the \villls 
of the vein are sharp and free, but in some places the vein grades into 
the enclosing schist through a few inches of schist and quartz stringers. 
The quartz is milky white and contains pyrite, pyrrhotite, chalcopyrite, 
galena, sphalerite, gold, and native copper, and many irregular inclnsions of 
chloritic schist. In  many places metallic minerals constitute less than 1 
per cent of the vein, but in one trench they constitute about 30 per cent. 
A sample across 2 feet of vein in this trench is reported to have contained: 
gold, 0.99 ounce a ton; silver, 5-50 ounces a ton. Fourteen samples from 
825 feet of vein are reported to have averaged about 0 - 25 ounce of gold 
a ton over an average width of about 29 feet. 

Later data supplied by the owners indicated that 932 feet of the vein 
averaged 2-58 feet in width and contained 0.28 ounce gold a ton. 



No. 4 Vein is on the Dingo No. 2 claim. The following information 
was derived from owners' data. The vein has been explored by a few 
diamond drill-holes and stripped for 330 feet or more. It strikes about 
north 45 degrees west, dips 85 degrees southwest to  65 degrees northeast, 
and is broken by several faults with an apparent maximum horizontal 
displacement of 12 feet. Visible gold was noted in several places. Bulk 
sampling of 300 feet of the vein, which averages 1.25 feet in width, indicated 
a grade of 0.35 ounce gold a ton. 

No. 18 Vein, discovered in 1946, is also described from owners' data. 
It is on the Dingo No. 5 claim about midway between Nos. 2 and 4 veins. 
It strikes about north 65 degrees west. Two hundred and forty feet of 
the vein a t  the surface averages 1.3 feet in width and contains, according t o  
bulk sampling, 0 - 32 ounce gold a ton. 

Mindot Group (91) 
References: Bureau of Northwest Territories and Yukon AlTairs, 1947a, Mineral Claim 

Sheet 85-1-14. Henderson, 1941c. 

The Mindot group of twenty-eight claims is 53 miles northeast of 
Yellowknife, on the east side of Allan Lake, an expansion of Cameron 
River. Aircraft operate with ease from Allan Lake, and a winter tractor 
road leads from Yellowknife to Camlaren mine (64), 7 miles northwest of 
the property. The writer visited the claims on September 1, 1947, and a t  
that time three men, under the supervision of E. M. Johnston, were engaged 
in prospecting from a tent camp on Allan Lake. 

The claims were staked on behalf of Gateway Gold, Limited, by H. 
Drever and E. M. Johnston in May and August 1947. A vein discovered 
by H. Drever on August 5, 1947, afforded high-grade samples of gold- 
bearing quartz and shortly thereafter attracted widespread interest. The 
writer's examination was confined to this vein and its immediate vicinity. 

The claims are underlain by volcanic rocks of the Yellomlrnife group. 
These are pillowed andesitic lavas and related pyroclastic rocks, and com- 
prise part of a belt of similar rocks, about 2 miles wide and more than 25 
miles long, that lies along the southeast side of Cameron River. This 
belt is bordered on the northwest by younger, sedimentary strata of the 
Yellowknife group, and on the southeast by granodiorite and related 
rocks of post-Yellowknife age. 

The quartz vein examined, said to be on Mindot No. 14 claim, is 
about $ mile south of the camp on Allan Lake. The adjacent rocks are 
well-pillowed, jointed, basaltic or andesitic lavas and have becn recrystal- 
lized to fine-grained aggregates of, mainly, feldspar and amphibolc. They 
weather dark green to nearly black, and contain rare a-inch, white amyg- 
dules and scattered, rounded to angular feldspar phenocrysts commonly 

to 4 inch long. The pillows are not distorted and, by their shape, indicate 
that the flows face northwesterly. The flows are probably steeply inclined 
and trend about northeast. The vein has an average strike of about 
north 30 degrees east and in most places dips between 20 and 35 degrees 
southeast; local steeper or more gentle dips were noted. It is exposed by 
seven trenches for a length of 84 feet, and averages slightly less than 1 
foot in width. The vein ends as a thin film of quartz about 45 feet beyond 
the most northerly trench, and a joint in which this film occurs extends 
a few feet farther north before it, too, ends. A quartz vein, 2 or 3 inches 



wide, is exposed on a cliff face about 75 feet south 30 degrees west from the 
most southerly trench and may be continuous with the vein exposed in the 
trenches. The vein walls, where not obscured by iron oxide, are sharp and 
unsheared. The adjoining lava, for as much as 3 inches from the vein, 
contains disseminated crystals of arsenopyrite up to  t inch long; or has 
weathered to soft rusty material. The vein quartz is white, light grey, 
or rarely dark grey, and is coarse grained and glassy. Much of it is thor- 
oughly shattered, and stained with iron oxide. No rock inclusions mere 
noted. Vugs, 1 inch or more in diameter, are common and are lined with 
projecting quartz crystals. Primary metallic minerals comprise less than 
1 per cent of the vein and include, in approximate order of abundance, 
chalcopyrite and arsenopyrite, native bismuth1, and gold. The last two 
minerals were seen only in Trench G2. Secondary minerals, in addition 
to much iron oxide, include malachite and native copper. The gold 
occurs as films, in quartz or in contact with bismuth or arsenopyrite. 
The following chip samples3, collected by the Geological Survey of Canada, 
were assayed by the Bureau of Mines, Ottawa. 

Mon Group (67) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 55-5-16. Jolliffe, 1940, p. 8. 
The Mon group of thirty-five claims was staked by G. Moberly and L. Nelson in 

September 1937 on behalf of Consolidated Mining and Smelting Company of Canada, 
Limited. These claims lie around and to the northwest of Discovery Lake, about 30 
miles north of Yellowlcnife. Gold hns been found in half a dozen or more quartz veins 
on this property. The main showing is in a steeply plunging dra fold a t  the contact of 
altered basic sills and flows with sediments [Yellowknife group] fihert, t&, *eywacke, 
and cordierite hornfels). The contact strikes norlh 30 degrees west, with sedlments on 
the northeast and basic igneous rocks on the southwest. The beds and contact dip moder- 
ately to steeply to the southwest and are probably overturned. An S-shaped quartz lens 
about 20 feet wide and 50 feet long lies in the drag-fold. Quartz veins up to 3 feet wide 
extend along and near the contact for a t  least 40 feet southeast, and a t  least 250 feet north- 
west, from the lens. The quartz in the lens and veins is glassy and in places contains 
much hornblende or chlorite, or both minerals, arranged in vertically elongated foils or 

E encils up to several inches long, which are parallel to a similar structure in the adjacent 
asic igneous rocks. Metallic minerals make up less than 5 per cent of the vein matter 

and include pyrrhotite, arsenopyrite, pyrite, chalcopyrite, galena, sphalerite, a little 
native copper, and, in places, considerable visible gold. During the summer of 1938 a 
vertical prospect shaft located 50 feet southeast of the lens was put down and 160 feet of 
lateral work was done a t  a depth of about 60 feet. This limited underground investigation 
encountered only a few quartz stringers carrying low gold values. 

1 Identified by E. Poitevin, Chief, RSineralogical Section. Geological Survey of Canada. 
2 Trenches are spaced at approximately equal intervals along a vein length of 84 feet, and num- 

bered 1 to 7 from south to north. 
No sample was taken from Trench G ,  which, apparently, contained the moat gold. 

Trench 

1 
3 
5 
7 

Gold 

Ounces 
a ton 

0.30 
1.51 
1.88 
0.085 

True width 
sampled 

Feet 

1 .O 
0.6 
0.8 
1.2 

Silver 

Ounces 
a ton 

0 -06 
0 -85 
0.30 
0.075 

Tellurium 

None detected 
None detected 
None detected 
None detected 



Murphy-Bell Group (79) 
Rejerence: Stockwell and Kidd, 1932, pp. 73,74. 

The Murph Bell group. . .[now la comprised eight claims on the south side of 
a small bay a t  tge east side of the sout g"dl end of Walsh Lake. Sulphide deposits outcrop 
on the west shore of the south end of the bay, on a small island a t  the south end of the 
bay and oli a hill 1,000 feet northeast of the south end of the bay. The deposits occur in 
sedimentary schist [Yellowknife group], the cleavage of which strikes northeasterly and 
dips about vertically. 

The deposit on the west shore of the south end of the bay outcrops as a limonite- 
stained area about 60 feet wide and about 150 feet long and is elongated about parallel 
to the strike of the schist. A cross-trench, averaging about a foot deep, has been dug 
across the 60-foot width. The southern 20 feet of the trench is in almost solid pyrrhotite. 
The yrrhotite in some places contains a few uartz stringers and a few shreds and bands 
of scgist up to an inch wide. Schist with smQl amounts of pyrrhotite, pyrite, and quartz 
is exposed in the remaining 40 feet of the trench. The pyrite occurs as scattered crystals, 
lenses, and stringers over a width of 2 feet. The pyrrhotite forms small stringers and 
lenses in the remainder of the schist. Most of the pyrrhotite stringers parallel the cleavage 
of the schist, but a few cut it. The quartz forms small lenses and stringers in association 
with the pyrrh0tit.e and the pyrite. A chip sample across the 20 feet of nearly solid pyrr- 
hotite and across the 2 feet of pyrite in schist contained no gold and a trace of silver1. 

The deposit on the island outcrops as limonite with some iron sulphide, in schist, 
over a length of about 50 feet. It is on the strike of the deposit just described and is 
about 150 feet from it. 

The deposit on the hill northeast of the south end of the bay outcrops as a limonite- 
stained area about 50 feet wide and about 250 feet long and is elongated about parallel 
to the strike of the schist. In three cross-trenches the schist is seen to contain disseminated 
pyrrhotite, generally in less amount than in the deposit on the west shore of the south end 
of the bay. 

Negus Mines, Limited (80) 
References: Bureau of Mines, 1940c; 1941d; 1943a. Bureau of Northwest Territories and 

Yukon Affairs, 1947a, Mineral Claim Sheet 85-5-8. Campbell, 1947b. Henderson 
and Brown, 1948. Jolliffe, 1938, pp. 19-28; 1942a. Lord, 1941a, pp. 112-118. 
Ridland, 1941. 

INTRODUCTION 

Gold is produced on the Negus group of six claims by Negus Mines, 
Limited. The claims are on the west side of Yellowknife Bay 2 miles south 
of Yellowknife, and immediately east and south of the Con and Rycon (73) 
properties. The mine is connected with Yellowknife by a good gravelled 
road and by telephone. It was examined in July 1939, October 1947, and 
September 1948; and, with a few stated exceptions, the following account 
applies on about the last date. The staff includes: J. G. McNiven, mine 
manager; E. C. Rudd, assistant manager and mine superintendent; and 
T. W. Dawson, mill superintendent. 

HISTORY 

The Negus group of claims was staked by 0. Hagen and others in 
January 1936 and later. The surface was prospected during the summer 
of 1937, and diamond drilling done during the winter of 1937-38. Negus 
Mines, Limited, was incorporated in January 1938 with W. G. Stewart 
as manager. An inclined prospect shaft (No. 1 shaft) was started on 
No. 1 vein in March 1938 and followed the vein to the 100-foot level. This 
shaft was the only underground opening when the mining and milling 

1 Assay by A. Sadler. Mines Branch. Department of Mines. Ottawa. 



plant was ordered in the spring of 1938. Sinking commenced on the main, 
vertical shaft (No. 2 shaft), 600 feet northwest of No. 1 shaft, in September 
1938. The 50-ton mill began operations on February 5, 1939, and a t  
that time no work, except diamond drilling, had been done below the 100- 
foot level. The mine became the second gold producer in the Northwest 
Territories when the first gold brick was poured on February 21, 1939. 
J. G. McNiven was appointed mine manager a t  about that time. The 
first dividends afforded by any mine in Northwest Territories were paid 
by the Negus company in April 1941. The mill operated continuously 
until October 18, 1944, when i t  was closed due to a labour shortage a.nd 
other problems attending World War 11. Development work, howevcr, 
continued on a reduced scale, and No. 2 shaft was deepened from the 950- 
foot to the 1,250-foot level. When milling was resumed on July 16, 1945, 
Negus became, for about a year, the only producing gold mine in North- 
west Territories. Operations in 1945 showed a net loss, as did those for 
1946 and 1947. I n  the meantime, a geological investigation, carried out 
by N. Campbell' in 1944, led to the concept that the southwesterly ex- 
tension of the Giant (76) system of ore-bearing shear zones had been 
displaced southeasterly by the West Bay fault and that a wide shear zone 
or zone of shears would be found a t  depth on the Negus (and Con and 
Rycon) property. Whereas previous mining had been done near and 
south of No. 2 shaft, the new zone was expected to lie well east of the shaft 
(then about 1,340 feet deep). This theory was confirmed early in 1946 
when diamond drill-hole No. 10-1, directed downwards and easterly from 
the lowest, 1,250-foot station in No. 2 shaft, intersected gold-bearing 
material in what promptly and appropriately became known as the Camp- 
bell system of shear zones. Two other holes, soon drilled from the surface 
in about the same vertical plane as hole No. 10-1, encountered other gold- 
bearing sections in the Campbell systeni and established its upward con- 
tinuation and westerly dip. Between December 1, 1946, and about 
August 1947, No. 2 shaft was deepened to about 1,940 feet. Crosscuts 
easterly from the shaft on the 1,775-foot and 1,425-foot levels encountered 
gold in the Campbell system in February 1948 and June 1948, respectively. 
In  the meantime, during the summer of 1947, freight received a t  the prop- 
erty provided for enlarging the capacity of the mill from 70 to 170 tone 
a day, corresponding a.dditions to the plant, and the construction of various 
buildings and quarters; and by the end of 1947 known ore in the old work- 
ings a,bove the 1,250-foot level became nearly exhausted2. Ry July 1948 
the mill was treating about 167 tons of ore daily, most of which came from 
the Campbell system. 

PRODUCTION AND ORE RESERVES 

Negus mine, as mentioned, was the second gold mine in Northwest 
Territories to reach the producing stage. However, because it stopped 
milling for only a relatively brief period during wartime, i t  has now more 
milling time to its credit than any other gold mine in this part of Canada. 
The following table sho~vs metals produced between February 5, 1939, 
and December 31, 1948, but does not include gold and silver contained in 
flotation concentrates stock-piled during 1948. 

1 District Geologist, Tho Consolidated 3linin.r ant1 Smelting Company of Canada, Limited. 
2 KegusMines, Lirnited: Ninth Annual Report, the Fiscal Year Ended Dere:nber 31. 1947, p. G. 



1 Mill idle from October 18 to December 31. 
2 hfill idle from January 1 to July 16. 

Year 

1939.. .............................. 
1940. ............................... 
1941 ................................ 
1942.. .............................. 
1943 ................................ 
19441 ............................... 
1945 ............................... 
1946 ................................ 
1947 ................................ 
1948.. .............................. 

Total.. ..................... 

Ore reserves on December 31, 1946, were reported by the company 
as 38,700 tons averaging 0-63 ounce gold a ton, and 3,000 tons of possible 
ore averaging 0.80 ounce gold a ton. No more recent estimate has been 
released by the owners. Most indicated or possible ore is in the Campbell 
system, but, to September 15, 1948, insufficient work had been done there 
to warrant a statement of ore reserves1. 

CAMP AND PLANT 

Ore treated 

Tons 

18,996 
21,580 
22,310 
25,458 
22,333 
18,869 
10,039 
24,419 
25,356 
51,497 

240,857 

The camp buildings and mine office are on the west shore of Yellow- 
knife Bay. They include a two-story combined office and staff quarters, 
a two-story recreation hall, cook-house, food warehouses, garages, seven 
residences, and nine new bunk-houses. The bunk-houses replace a former 
two-story bunk-house destroyed by fire in December 1946, and are designed 
to provide safer accommodation. Each is sheathed with asbestoside and 
contains four double rooms, a living room, and a wash room. 

A village about $ mile south of the camp contains company and pri- 
vately owned residences. 

The mining and milling plant, at No. 2 shaft about 1,700 feet west of 
the camp, includes mill, shafthouse and 90-foot enclosed headframe, 
power-house, hoist house, warehouses, shops, assay office, and refinery. 
Electric power is received over a 2,300-volt transmission line from a sub- 
station a t  Con mine, and converted to 550 volts a t  the Negus transformer 
station. A Canadian Ingersoll-Rand XVH compressor, rated a t  840 
cubic feet of air a minute, is driven by a 175-horsepower 550-volt electric 
motor; two Belliss and RIorcom compressors, with a combined output 
of 1,500 cubic feet of air a minute, are operated by horizontal Ruston 
diesel engines; and an alternating current, 600 volt, 125 KVA generator is 
connected to another horizontal Ruston diesel engine. A 200-horse- 
power electric motor drives a Canadian Ingersoll-Rand, two-drum, 36- 
inch by 48-inch, type PE1 hoist. Other equipment includes three storage 
battery locomotives and two Eimco loaders. 

Gold 

Fie ounces 

15,995 
21,075 
18,349 
19,637 
19,080 
20,723 
8, 655 

15,772 
17,118 
23,303 

179,707 

1 NegusMines, Limited: Ninth Annual Report, the Fiscal Year Ended December 31,1947, p. 4. 

Silver 

Fine ounces 

3,613 
4,378 
3,676 
3,884 
4,791 
5,420 
2,033 
4,051 
4,763 
5,989 

42,598 



Steam heat is provided for plant and camp buildings by two oil-fired 
boilers situated about 500 feet west of the camp. The boilers are rated 
a t  78 a.nd 100 horsepower. 

Oil tanks a t  the property have a combined capacity of about 250,000 
imperial gallons, and are used for diesel and bunker fuel oil. 

DEVELOPMENT 

A three-compartment vertical (No. 2) shaft, about 1,940 feet deep, 
provides access to all underground workings. Stations are 100, 200, 
300, 425, 550, 675, 800, 950, 1,100, 1,250, 1,425, 1,600, and 1,775 feet below 
the collar. Drifts and crosscuts totalled 32,470 feet on July 31, 1948, as 
follows: 100-foot (first) level, 2,905 feet; 140-foot sub-level, 1,544 feet; 
200-foot (second) level, 6,229 feet; 300-foot (third) level, 5,193 feet; 425-foot 
(fourth) level, 3,165 feet; 550-foot (fifth) level, 694 feet; 675-foot (sixth) 
level, 1,849 feet; 800-foot (seventh) level, 1,276 feet; 950-foot (eighth) level, 
1,035 feet; 1,100-foot (ninth) level, 1,427 feet; 1,250-foot (tenth) level, 1,303 
feet; 1,425-foot (eleventh) level, 3,071 feet; 1,600-foot (twelfth) level, 26 
feet; and 1,775-foot (thirteenth) level, 2,753 feet. 

Most of these workings are beneath an area about 1,000 feet square, 
known to the operators as the 'north ore zone'. This lies mainly on Negus 
No. 4 claim, and is bounded on the north, and in part on the south, by the 
property of Rycon and Con mines. I t  contains No. 2 shaft and shear 
zones Nos. 2, 3, and 15; the drifts trend a little west of north and extend 
down to the 1,425-foot level. 

The 'south ore zone' lies beneath a rectangular area about 450 feet 
wide that extends 1,200 feet south from the southeast corner of the 'north 
ore zone'. It lies mainly on Negus No. 3 claim, and is bounded on the west 
by property of Con minc. It contains No. 1 shaft, and Nos. 1, 9, and other 
shear zones. The drifts trend a little west of north. Drifts on the loo-, 
200-, 300-, and 425-foot levels are continuous with those of the 'north ore 
zone'; other drifting has bcen done on the 140-foot sub-level. The deepest, 
425-foot level is close to the west boundary of the Negus property. 

-4 crosscut extends about 950 feet easterly from the second level drift 
of the 'south ore zone', and provides entry to a drift on the northwesterly 
dipping No. 26 shear zone. A crosscut on the third level connects with other 
drifts in the vicinity of this zone. 

Crosscuts easterly to the westerly dipping Campbell system, from No. 
2 shaft on the 1,425-foot and 1,775-foot levels, aggregate about 2,700 feet. 
Drifts from these crosscuts total about 1,500 feet. 

GEOLOGY 

The Negus claims have been mapped on a scale of 1 inch to 500 feet 
by the Geological Survey of Canada (Henderson and Brown, 1948). The 
oldest and by far the most abundant rocks underlying the claims aremassive, 
pillowed, and variolitic, basaltic and andesitic lava flows of the Yellowknife 
group. They strike about north 60 degrees east, dip steeply southeast, 
and face southeast; and comprise part of a belt of similar rocks that extends 
northerly along the west shore of Yellowknife Bay through the Con and 
Rycon (73), Giant (76), Akaitcho (71), and other gold properties. In 
most places the rocks are not sheared, but are broken by closely spaced 
irregular joints. The pillows are not much distorted. Here and there the 
flows are interbedded with tuffs or other fragmental volcanic material. 



The volcanic flows and fragmental rocks are cut by numerous fine- to 
medium-grained meta-gabbro and meta-diorite dykes, some of which 
contain phenocrysts of white feldspar. The dykes range up to 50 feet or 
more in width, show chilled contacts with the lava flows, strike between 
north-northeast and north-northwest, and are nearly vertical or dip steeply 
westerly. 

The lava flows and basic dykes are intruded by a few aplitic and granitic 
dykes that range in width from a few inches to a foot. A granitic stock, 
probably of about the same age, is reported to have been intersected near 
the west boundary of Negus No. 4 claim by a diamond drill-hole on the 
800-foot level. The stock is not known to reach the surface. 

The youngest rocks are relatively fresh, rusty brown weathering 
diabase dykes. 

Many faults have been recognized. The earliest are pre-diabase 
faults marked by chlorite schist 'shear-zones'. These commonly strike 
between north-northeast and north-northwest, dip steeply west, and 
transect the lava flows; some follow the borders of meta-gabbro and 
meta-diorite dykes. 

The latest, post-diabase faults are marked by narrow seams of brec- 
ciated rock or gouge. These faults include the steeply inclined MTest Bay 
fault; it strikes north 10 degrees west and lies beneath Yellowknife Bay 
about 1,900 feet east of No. 2 shaft. Campbell (194713, p. 523) has cal- 
culated that the west side moved 16,140 feet south and 1,570 feet down 
relative to the east side. 

The Negus fault, possibly of intermediate age, strikes about north 
60 dcgrees east and lies about 1,000 feet southeast of No. 2 shaft. The 
movement is left hand. The fault displaces several early, pre-diabase 
shear-zone faults, and is displaced by late faults. 

The veins and orebodies occupy parts of the early, pre-diabase shear- 
zone faults, and were formed prior to the emplacement of the diabase dykcs 
and the development of the post-diabase faults. 

DESCRIPTION OF DEPOSITS 

Ore mined prior to  1948 came from narrow, well-defined quartz veins 
in Nos. 1, 2, 3, 9, 15, 26, and other shear zones. Most of these zoncs trend 
a few degrees west of north and dip westerly a t  about 55 degrees. They 
rangc up to about 27 feet in width, but their average width probably does 
not exceed 5 feet. Some have been followed by drifts for 800 feet, and arc? 
probably longer. One, No. 15, has been opened to n vcrtical dcpth of 
1,425 feet. As already stated, the zones tend to occur along the bordcrs 
of meta-gabbro and meta-diabase dykes, and to conform to these bodies in 
strike and dip. The rock in the shear zones is grey, green, or buff, flaky, 
chlorite-sericite schist, and the borders of the zoncs are commonly sharp or 
grade through only a few inches of partly sheared lava and dyke rocks 
to unsheared rock. Bodics of quartz within the shear zones occur in 
lengths up to about 400 feet and widths up to about 12 feet; their average 
width is much less. The quartz is mostly light and dark grey and mottled, 
but some is milky white, or glassy and black. In places the light and dark 
varieties of quartz intergrade; and here and there white quartz, with vuggy 
cavities and coarse, rusty weathering carbonate occurs as veinlets that cut 



dark grey quartz. Practically all gold occurs within quartz, but not all 
quartz is of ore grade; and in many places the limits of ore-grade quartz 
must be determined by sampling and assaying. Quartz of ore grade has 
been encountered to a vertical depth of 1,425 feet, and ore has been mined 
to a depth of 1,250 feet. As previously stated, most known ore in these 
zones has been removed. The average width of the ore shoots probably did 
not exceed 2; feet. They contained high-grade ore because after dilution, 
sorting, and a treatment loss of about 10 per cent, the ore treated from 
1939 to 1947 afforded 0.6 to more than 1 ounce of gold a ton. Their dip 
length commonly exceeded their drift length. In  most cases the pitch of the 
orebodies was about 90 degrees. The most productive ore shoot had an 
average drift length of between 100 and 200 feet and was mined from the 
950-foot level to the surface. Quartz of ore grade is commonly light and 
dark grey and mottled, with sharp, free walls against the enclosing schist. 
The quartz may be sliced by fractures parallel with the walls, and contains 
up to about 1 per cent metallic minerals, some of which occur in streaks 
parallel with the walls. Soft grey metallic minerals commonly indicate 
high-grade ore. Pyrite is the most plentiful metallic mineral; there is some 
arsenopyrite, sphalerite, chalcopyrite, and visible gold; jordanite, pyrrhotite, 
stibnite, tennantite, nagyagite, sylvanite, jamesonite, covellite, and 
chalcocite are reported (Ridland, 1941) in small amounts. Scheelite' 
occurs in many places as lenses a few feet long and 6 to 8 inches wide, 
and grading about 3 per cent WOs. One scheelite-bearing shoot on the 
425-foot level is 70 feet long, 6 inches \vide,and estimated to  contain 1 m4 per 
cent W03. 

Ore mined during the latter part of 1948 came mainly from the Camp- 
bell system of shear zones2. The system is about 1,100 feet east of No. 2 
shaft a t  the 1,775-foot level and does not outcrop. It is 300 to 400 feet 
wide, strikes about north-northeast, and dips about 45 degrees west-north- 
west. It has been partly explored by drill-holes and mine workings for a dip 
length of a t  least 1,500 feet, and on the 1,775-foot level for a drift length of 
more than 600 feet. The zone consists of chlorite schist, within which occur 
orebodics of quartz and sericite schist well mineralized with pyrite, arseno- 
pyrite, gold, and other minerals. Development work on the 1,775-foot level 
has indicated 350 tons of possible ore a vertical foot, averaging 0.48 ounce 
gold a ton (cut grade) or 0-G6 ounce a ton (uncut grade); and on the 1,425- 
foot level, 300 tons of possible ore a vertical foot. On the latter level a 
stope 70 feet long and 55 feet wide afforded, in August 1948, 2,300 tons 
of ore containing about 0.62 ounce of gold a ton. The Campbell system 
is displaced by the Negus fault, and all exploration of the system, except 
one drill-hole, has been done north of the fault. 

More detailed descriptions of Nos. 1, 2, 3, 9, 15, :tnd 26 shear zones, 
and their contained veins follow. 

No. 1 Shear Zone outcrops a t  No. 1 shaft, 600 feet southeast of No. 2 
shaft, and was traced on the surface for a t  least 170 feet. It strikes a 
little west of north and dips 65 degrees west. The zone ranges from 5 to  
10 feet in width, and on the 100-foot level enters a zone of fractured rock 
that extends north to  No. 15 vein. The quartz in No. 1 zone ranges up 

1 These data have been supplied by A. !V. Jolliffe and R. E. Folinsbee. 
9 The following account is summarized mainly from data contained in the Ninth Annual Report 

of Negus Mines, Limited, and applies to September 15, 1948. 



to  a t  least 3 feet in width. One ore shoot examined in 1939, and opened 
on the f i s t  three levels, had an average drift length of about 80 feet and 
averaged about 14 feet in width. Ore has come from three stopes; one 
extends from near the surface to the 200-foot level; another from the surface 
a t  No. 1 shaft to the 425-foot level; and the third from the 100-foot level 
to slightly below the 300-foot level. 

No. 2 Shear Zone outcrops 150 feet east of No. 2 shaft, and was traced 
for 230 feet on the surface. It strikes a little west of north and dips about 
70 degrees west. The zone ranges in width from 1; to 3 feet, and the vein 
up to  about 14 feet. An ore shoot was mined from the 200-foot level 
nearly to  the surface; on the 100-foot level it was 95 feet long and 0 - 6  
foot wide. 

No. S Shear Zone outcrops 80 feet east of No. 2 shaft. It strikes a 
little west of north, dips about 50 degrees west, and was traced 220 feet 
on the surface. On the 100-foot level, where the zone is up to 2$ feet 
wide, an ore shoot 146 feet long averaged 1-26 feet in width. Two stopes, 
with average drift length of about 110 feet, afforded ore from about the 
425-foot level to the surface; and a little ore was derived from a stope 
about 60 feet long on the 675-foot level. 

No. 9 Shear Zone outcrops 50 feet west of No. 1 shaft and No. 1 shear 
zone. It was traced 200 feet on the surface, where it contains a vein 
about 100 feet long. It strikes north to northnorthwest and dips about 
65 degrees west. The zone ranges in width from about 3 feet to a t  least 
8 feet, and the vein up to a t  least 3 feet. The shear zone may join a zone 
of fractured rock that extends north to No. 15 vein. An ore shoot on 
the 100-foot level was 150 feet long and l$ feet wide; on the 300-foot level 
there were two drift lengths of ore, each about 65 feet long and 24 feet 
wide. Ore has been mined from the 425-foot Ievel to  the surface, and on 
the 425-foot level is less than 50 feet from the west boundary of the pro- 
perty. 

No. 15 Shear Zone has been the most productive. I ts  outcrop, 410 
feet east of No. 2 shaft, is 60 feet long. The zone strikes north 5 to  25 
degrees west, and dips nlesterly a t  about 55 degrees. It ranges in width 
from 3 to 27 feet; has been explored by drifts on all levels down to and 
including the 1,425-foot level; and averages about 53 feet in width on the 
1,100- and 1,250-foot levels. The veins vary in width from a few inches 
to about 12 feet. Much of the gold-bearing quartz on the 200- and 300- 
foot levels is grey and mottled, and contains pyrite, soft grey metallic 
minerals, and other minerals; but a common variety on lower levels is 
white, with pyrite and sphalerite as the principal metallic minerals. The 
most productive shoot, as previously noted, has been mined from the 
950-foot level nearly to the surface: on the 200-foot level i t  1vas 197 feet 
long and averaged 6.85 feet in width; on the loo-, 200-, and 300-foot levels 
it averaged 140 feet in length and 44. feet in width; and on the 950-foot 
level occurred as two lengths of medium-grade ore, one 90 feet long and 
about 24 feet wide, the other 180 feet long and about 2 feet wide. Another 
ore shoot was stoped from the 550-foot level to a little above the 200-foot 
level; these stopes have an average drift length of about 100 feet. Three, 
widely separated orebodies were encountered in about 800 feet of drifting 



on the 1,100-foot level; these had an aggregate drift length of 185 feet, and 
an average width of about 1-75 feet. The deepest ore mined on the pro- 
perty, except that from the Campbell system, came from two shoots on 
the 1,250-foot level; one was 70 feet long and about 2 feet wide, the other 
110 feet long and about 29 feet wide. A little gold-bearing quartz is 
reported on the 1,425-foot level, the deepest opening in No. 15 shear zone. 

No. 26 Shear Zone is about 700 feet east of No. 1 shear zone on the 
200-foot level. It strikes north 25 degrees east and dips 45 degrees or 
more gently northwest. About 900 feet of drifting on the 200-foot level 
disclosed two ore shoots with a total drift length of about 80 feet, an average 
width of about 1% feet, and a gentle southerly pitch. The largest shoot 
(October 1947), with a drift length of about 60 feet and a pitch length above 
the 200-foot level of about 200 feet, afforded about 6,000 tons of high-grade 
ore before being abandoned prior to  October 1947. No ore was found on 
the 300-foot level. The 100-foot level was not opened; i t  would have 
been about 40 feet below the surface. 

UNDERGROUND OPERATIONS 

Prior to 1948, veins in Kos. 1, 2, 3, 9, and 15 shear zones, in the north 
and south ore zones, had provided most of the ore treated. The width 
of these veins was commonly less than minimum practicable stope width. 
A little ore, as in No. 2 vein, was mined by a method lino\vn as 'resuing', 
xvhich avoids dilution of vein material by barren rock. Elsewhere ore 
was mined by ordinary or modified shrinltage methods, or by other methods 
designed to minimize dilution. The stopes on No. 26 vein are so gently 
inclined that the broken ore was removed by scraping or washing. Many 
of the more recent stopes were started with pillars and boxholes so as to 
save timber. Some of the abandoned stopes have been filled, mainly 
with waste rock from development headings. 

Ore and rock are trammed by electric locomotives. Track on all 
levels above the 1,425-foot level is 18-inch gauge; and on the 1,425- and 
1,775-foot levels is 24-inch gauge. The ore is hoisted in sltips of 2 tons 
capacity; a skip operates in one compartment of the shaft and a skip and 
cage in another. Drifts and crosscuts do not ordinarily require timber 
supports. Water that enters the mine is not sufficient to hamper operations. 

The gold content of the veins is determined by one channel sample 
from each face, and from car samples. 'Cut' averages are usually cal- 
culated by averaging the uncut assays, then reducing all higher assays to 
this average, and re-averaging. Milling has proved this method to be 
too drastic. 

During 1947, the mill treated 25,356 tons of ore, or an average of 70.9 
tons each operating day. The average gold content of the ore treated 
was about 0.75 ounce a ton. The ore was first passed over a picking belt 
and about 8.5 per cent discarded as barren rock. After crushing, the ore 
was ground to 75 per cent minus 200 mesh and passed over a jig and blanket 
tables. The products of these machines contained about one-third of the 
recoverable gold, and this was amalgamated and sent to the refinery. The 
ore that passed over the jig and tables was treated in a standard cyanide 



circuit, and the product sent to  the refinery. The tailings contained 
about 10 per cent of the goId in the ore. Metallurgical tests (Bureau of 
Mines, 1941d, pp. 2 and 14) indicated that this gold probably occurred 
as very fine particles in pyrite or arsenopyrite, or both; and that its recovery 
would involve concentration of these minerals followed by roasting and 
cyanidation. Bullion recovered in 1947 contained about 28 per cent 
silver. 

When, in 1948, the mill was enlarged preparatory to  treating the more 
refractory ore from the Campbell zone, flotation machines were added to  
treat the cyanide tailings. During the first few months' operation on ore 
mainly from the Campbell zone, about 80 per cent of the gold was recovered 
by amalgamation and cyanidation, and much of the remaining gold was 
contained in the flotation concentrates that were stored for future treat- 
ment. 

COSTS AND GENERAL OPERATION DATA 

Total expense a t  the property before production commenced was 
$579,171.67; camp buildings, mining plant, mill, and equipment cost 
$255,057.84, and development cost $217,012.98. 

Operating costs during 1947 (milling rate 70-9 tons a day), after 
deferring about half the development cost for future write-off, and ex- 
cluding depreciation, were $23.85 a ton milled, distributed as follows: 
mine development, $4.76 a ton; mining, $6.21 a ton; milling, $3.69 a ton; 
mine office and general expenses, $8 a ton; and administration and cor- 
porate expenses, $1.19 a ton1. By July 1948 (milling rate about 167 tons 
a day) operating costs, excluding depreciation, deferred development, 
and Dominion taxes, were $12.55 a ton milled2. 

During the first 8 months of 1947, the true cost per foot of certain 
underground operations was: diamond drilling, $2.054; shaft sinking, 
$141.414; drifts and crosscuts, $22.652; and raises, $28.628. 

Freight by boat from Waterways, Alberta cost $40 a ton; from Norman 
Wells, $60 a ton. During 1946, the cost of water-borne freight amounted 
to $53,502 or about $2.20 a ton milled, as follows: oil from Norman Wells, 
$27,402; general freight from Waterways, $26,100. Transportation charges 
on items from Waterways averaged nearly 10 per cent of their value. 
The amount expended for transportation in 1947 exceeded that for 1946. 
The cost of transporting employees by aircraft between Edmonton and the 
mine averages about $2,000 a month. 

About one hundred and thirty-three men were employed during 
July 1948: fifty-four in the mine, twenty in the mill, and fifty-nine in the 
camp, office, and elsewhere on surface. The scale of wages is the same as 
used a t  Con mine (73), and employees are charged $2 a day for board. 
Employees receive free transportation from Edmonton to the mine provided 
they complete two hundred shifts, and from the mine to Edmonton when 
they complete three hundred shifts. 

The cost of fuels a t  the mine in 1947 was: bunker fuel oil from Norman 
Wells, 19.58 cents a gallon; light diesel oil from the same source, 31.15 cents 
a gallon; wood (estimated), $20 a cord. 

1 NeguaMines, Limited: Ninth Annual Report, the Fiscal Yenr Ended December 31.1947, p. 6. 
a Op. cit., p. 4. 



All power was generated by diesel engines until January 1941, when 
the first electric power was received from the Prosperous Lake hydro- 
electric plant of the Consolidated Mining and Smelting Conlpany of Canada, 
Limited. Since that time diesel engines have been used to supplement 
the available electric power. The latter cost 1 cent a kilowatt hour in 1947. 

Heating of camp and plant, by oil in winter and wood a t  other times, 
cost $51,322.63 in 1946, or about $2.10 a ton of ore milled. 

Meals were served during 1947 a t  a true cost of about 87 cents each. 

Nib Group (81) 

Rejerences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-5-9. Jolliffe, 1938, p. 36. 

The Nib claims. lie 7$- miles north of the head of Yellowknife Bay. 
Part of the original group of claims has lapsed since the following description 
was prepared by Jolliffe. 

This group comprises eighteen claims, stalced in April 1936 by R. A. Ingrey, N. Barlow, 
and A. G. Kielson. 

The deposit dessribed below lies a few hundred feet inland from the southeast corner 
of Upper Ilralsh Znke'. A trench 25 feet long and 6 feet deep crosses quartz-mica schist 
and slate [of the Yellowknife group], trcnding north-sout,h with a vertical dip. In  the 
trench malls is visible a glassy, light t o  dark grey qu:irtz vein 3; feet wi.ltle, parallel t,o bhe 
schistosity. The quartz and the country rock to the west contain few or no metallic 
minerals. Trnmediately to the east of the vcin arsenopyrite occurs in clark glnssy quarbz 
stringers a.nd lenses up to a few inches across, and in interveining b:ulds of slst,e across a 
total widt.il of 4 feet. The arsenopyritc is fine to coa.rse-gra.inecI, with some crj7stals up 
t o  one-half inch across. A chip sample tnken across this 4-loot width assayed: gold, 
0.10 ounce to the ton; silver, 0.13 ounce to the tou; tin, 0.36 per cent. The rocks im- 
mcdiately north and south of the trench are largely drift covercd, but two smaller trenches 
are locntetl 40 feet northeast and 250 feet south respectively. That to the northeast 
shoms closcly spaced, d:uk, glcssy quartz stringers carrying abuudant ttrsenopyrite across 
a total width of about 2 feet. I n  the southern trench a glassy quartz vein up to a foot 
wide carries very little arsenopyrite and a few, dull green crystals of andesine up t o  one- 
half inch across near the vein borders. 

Norman Wells Oil Field (16) 

(See Figure 15) 

References: Hopkins, 1943b. Hume, 1923, pp. 47-64; 1933, pp. 290-305; 1944, pp. 54-58. 
Hume and Link, 1945. Jenness, 1949. Kindle and Bosworth, 1921. Lord, 1941a, 
pp. 60-61. McConnell, 1890. Stewart, 1944; 1945; 1947; 1948. 

INTRODUCTION 

Oil is produced and refined by Imperial Oil Limited a t  Norman Wells, 
on Mackenzie River, about 90 miles south of the Arctic Circle and 45 miles 
northwest of Fort Norman. Mackenzie River Valley is here about 25 miles 
wide, poorly drained, and covered by much muskeg and many small lakes. 
Freight reaches Norman Wells by boat and barge via Athabasca, Slave, 
and Mackenzie Rivers, from railhead a t  Waterways, Alberta. Mail, 

1 Upper Walsh Lnke is shown ss Banting Lake on Map 8681. The location of this depoeit 
might also be described as a quarter mile north of the north end of Walsh Lake. 
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passenger, and express service is maintained by aircraft of Canadian 
Pacific Airlines between Edmonton and an airport about 1 mile from 
Norman Wells main camp. A government radio station is located nearby. 
A 578-mile road and telephone line formerly connected Norman Wells with 
Whitehorse, Yukon, but the road is now impassable for ordinary vehicles. 
The following account has been summarized from published reports, 
mainly those of the late J. S. Stewart, who, in turn, expressed his indebted- 
ness to United States Army officers and officials of Imperial Oil Limited. 
The writer has not visited the area. 

HISTORY 

R. G. McConnell noted bituminous rocks a t  various places in Mackenzie 
River Valley in 1888, but failed to record oil seeps in the present productive 
area. In  1914 T. 0. Bos~vorth caused three leases to be staked near oil 
seeps on the north bank of Mackenzie River a t  the mouth of whsi h, "came 
known as Boswortll Crcek. Thesc claims were acquired in 1918 by the 
Northwest Company, a subsidiary of Imperial Oil Limited. The site for 
the first well (Discovery No. l )  was selected on these leases by T. -1. Link 
in 1919. Drilling was commenced in 1920, and oil encountered in commer- 
cial quantity a t  a dcpth of 783 fcet. A small still, capablc of producing 
gasoline and diesel oil, was installed in 1921. No. 2 well, also productive, 
was drilled in 1924 and 1925. Wells Xos. 3 and 4 were drilled in 1939 and 
1940 in response to the increased demand for petroleum products that 
attended mining developments near Yellowknife and a t  Eldorado mine 
(13) on Great Bcar Lake. Both \irells produced oil. A refinery was built 
in 1939, and its initial capacity of 8-40 barrels a day was increased in 1043 to 
about 1,200 barrels a clay. Events attending hostilities betvteen the 
Unitcd States and Japan resulted in a development program known as the 
Can01 Project. The project was the result of an agreement between the 
Governments of the United States and Canada whereby the former under- 
took the exploration and development of the Norman Wells oil field; the con- 
struction of a pipeline, with a minimum capacity of 3,000 barrels a day, 
from Norman Wells to Whitehorse, Yukon; and the construction of a 
refinery a t  Whitehorse. Imperial Oil Limited agreed to undertake or 
supervise drilling and oil production. Work on the project commenced in 
May 1942. The pipeline and refinery a t  Whitehorse began operating on 
April 30, 1944, and the flow of oil through the pipeline subsequently attained 
a maximum of about 4,000 barrels a day. Drilling was confined mainly 
to the proven Norman Wells field. Drilling and production under the 
project agreement ended in March 1945, and the contract with Imperial 
Oil Limited was terminated in May 1945. Inasmuch as the operation and 
maintenance of the pipeline and Whitehorse refinery would not have 
been a commercially profitable enterprise, the pipeline was closed, and many 
of the wells plugged or capped; and the Norman Wells field reverted to its 
former purpose of supplying the requirements of the District of Mackenzie, 
mainly fuel for the mines a t  and between Great Bear and Great Slave Lakes. 
The field should continue to meet these requirements for many years. 
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PRODUCTIOY .4SD RESERVES 

The follo~rrirlg table of crude petroleum proc!ustion was compiled from 
reports of the Dominion Huresu of Statistics: 
- p- -. - - - -. -. - - - - 

! 
Pear i 13:\rrcIs I Ydue 

I 
--p -- -. - --P 

1947.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . !  227;'74 I 30l?;2:<~ 
1948. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . :  350,541 i G76:574 

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
__-- 

Tota l . .  S.S?O:SU!; 1 '7,995,30S 

IFirst recorded production. 

Production during the life of thc Cnnol i'roj-cl n!nountcd to about 
1,858,009 barrcls. 

I'roducts of the Korman Le115 rc.:i-]cry includz aviation and motor 
gasoline, lizht and heavy dixcl oils, and bunlrrr f~lrl oils. 

rCecoverable oil rescrvcs, estinx~tcd iwn; ,,ii~itpl:; d t - r  tho Lcr1ninc;ion 
of the Canal Pzoject in i\llarch 104.3, we1.c ?-fi,253,("30 l)srrtl> from a drainable 
area of 2,600 acres (Stewart, 1948, p. 101). An additional 1,410 acres, 
beneath Mackenzie River, is not economically drainable, even by directional 
drilling. 

DEVELOPMENT 

Sixty-seven wells totalling 129,429 feet were drilled during the term 
of the Canol Project, and sixty of these encountered oil in commercial 
quantity. By March 1945 the field had sixty-four productive wells, four 
of which were drilled prior to  the Project. 

GEOLOGY 

The principal strata are of Devonian age. The Middle Devonian, 
Ramparts formation consists of a lower, marine shale member; a middle, 
limestone and shale (Ramparts) member; and an upper, limestone (Beaver- 
tail) member. The overIying, Upper Devonian, Fort Creek formation 
comprises four members, which, described in ascending order, are marine 
shale, reef limestone, bituminous shale, and shale with local sandstone 
and limestone. The overlying Imperial (Bosworth) formation, also of 
Upper Devonian age, is mainly sandstone and shale. An unconformity 
separates the Devonian strata from overlying Cretaceous formations. 

The strata commonly strike northwesterly and dip about 5 degrees 
southwest. 

Oil is produced from the reef limestone member of the Fort Creek 
formation. The reef is a local feature up to  400 feet thiclr, and has grown 
on a barren basal limestone layer about 100 feet thick. The porous reef 
thins and ends up the dip, and the contained oil is thereby trapped by 



the enclosing impervious strata. Oil saturated sections of the reef vary 
from a few feet to  358 feet in thickness. Wells drilled to  date have 
encountered the top of the reef limestone member a t  depths ranging from 
about 1,050 to 1,900 feet, and outlined a potentially productive area of 
4,010 acres. 

GENERAL DATA 

Drilling was done wit11 standard tools prior to 1942, and mainly by 
rotary rigs during the term of the Canol Project. Permafrost was en- 
countered to depths of 267 feet (Jenness, 1949, p. 26). Rock temperature 
a t  a depth of about 1,000 feet is 61°F., and increases with depth a t  a rate 
of 0.0258" F. per foot. 

The wells produce by natural flow. The reservoir rock is very sus- 
ceptible to acid treatment, which, in general, was found to  double the 
initial rate of flow of oil. The estimated efficient potential daily capacity 
of most of the wells was less than 100 barrels a day, but most exceeded 
this rate. Casing-head pressures were generally less than 750 pounds 
a square inch. The specific gravity of the crude oil varied from 39 to 
41.5" A.P.I. It is a paraffin-base oil with a pour-point of minus 70°F. 

North Inca Gold Mines, Limited (37) 

(See Figure 10) 

References: Bureau of hilines, 1947~. Bureau of Northwest Territories and Yukon Affairs, 
1947a, Mineral Clnim Sheets 86-13-3 and SGB-G. Lord, 1941:1., pp. 62-64; 1942.2, pp. 
47-49. Sta.nton, 1047, pp. 11-12. Wood, 1946'0. 

TNTRODUCTION 

Korth Inca Gold Mines, Limited, under the control and management 
of Trans-American Mining Corporation, Limited, is (December 31, 1948) ac- 
tively exploring gold-bearing shear zones on the North and Tartan 44 groups 
of claims. This property cstends south from Leta Arm of Indin Lake and 
is about 130 miles north-northivest of Yellowknife. I t  comprises the 
following thirty-three or thirty-five claims and fractional claims: ATorth 
Nos. 1 to 16; Tartan 44, Xos. 7 to 18; Dip Nos. 1 and 2; and North Fraction 
Nos. 17 to 19. The on-nership of ground staked by the company as North 
Fraction Nos. 20 and 21 has not been established by survey (April 1, 1948). 
The property embraces a compact area measuring about 43 miles from 
north to south and about 1 mile from east t o  west. About 60 per cent 
of the area is covered Indin Lake. On the north and northeast the 
claims adjoin the property of Diversified lfining Interests (C'anada), 
Limited (34), and on the east the Rum group oivned by Frobisher Limited. 
The only established mcsns of access to the property from Yello~linife is 
by aircraft. Mail planes operated by Canadian Pacific Ail- Lines on a 
regular schedule betlveen Yelloivknife and Port Radium stop there on 
request. A radio transmitter and receiver provide daily communication 
with Yellowknife. The writer visited the property in 1939 and 1947, 
and M. S. Stanton in 1946. The following description is applicable as 
of August 1947 unless otherwise stated. W. M. Gilchrist is mine manager. 
A. P. Beavan, chief geologist for Trans-American Mining Corporetion, 



Limitcd, has been responsible for general supervision and most geological 
work. Inasmuch as most exploration has been done hy dianlond drilling, 
many of the following data have been derived from records supplied by 
the company. Only a fcw representativc diamond drill cores were 
examined. 

HISTORY 

Part, perl~aps most, of the ground now being explored by Sor th  Inca 
Gold Mincs, Limited, was first st:~ked by Territories Exploration Company, 
Limited, as the P a  and M a  groups, in August 1938. This organization 
did a little surface work on the 13ron-n rcins (A-l and A-2 veins of Xorth 
Inca Gold Mines, Limited) and the Johnson vein. Thc Brown veins and 
vicinity vjerc diamond drilled by Frobisher Exploration Chmpany, Limited 
(now Frohisher Limited), during February and March 1941 undcr an 
arrangement with Territories Exploration Company, Limited. This 
work was under the direction of D. W. Cameron. The rcsults n-erc not 
enconraging, and the claims suhsec~uently lapsed. I n  t,he spring of 1944 
the North claims were staked by J. Tibbit and W. h. McKeown, and the 
Tartan 44 claims by J ,  M. R/lcMeclian and associates. Sort11 Inca Gold 
Mines, Limited, was incorporated in 1945 to accluirc and csplore these 
claims, arid othcr claims were later added by purchase and by si:~king. 
W0i.k commencctl in January 1946 n-it11 the constrnction of a winter camp 
and, on &larch 19, 170 tons of freight arrived hy tractor train from Grim- 
shaw, -1lberta. Iliamond drilling conlmenced Fcbruary l 5  and continued 
until May 1947, most or i t  being done during 1946. Other vork accom- 
plishcd during 1946 included detailed geological mapping of the property 
(scale: 1 inch to 400 feet) and surface prospecting. Early in 1947, about 
200 tons of freight was flown to  the property from Yellonrlinife. I n  April, 
underground work was recommended, and JV. 34. Gilchrist appointed 
mine manager. By October, when work was temporarily suspended, a 
shaft had been collared, a headframe erected, and part of the mining plant 
and equipment installed preparatory to  shaft sinking. The camp was 
reopened on February 10, 1948, and additional freight required for sinking 
was flown from Yellowlinife. A little diamond drilling was done from 
the ice. By May 1, all was in readiness for sinking. During the remainder 
of the year the shaft was sunk to the 175-foot level, some drifting and 
crosscutting done in the A zone, and, subsequently, further sinking done 
preparatory to exploring the Main zone on the 325-foot level. 

CAMP AND PLANT 

The camp is on Worth No. 1 claim, on the east side of Inca Peninsula. 
Permanent frame structures comprise warehouse, assay office, and an 
insulated, asbestoside-sheathed, combined cookery, dining hall, and store- 
house. The mine office is housed in a log cabin, and other buildings are 
mainly tents on wood frames and floors. 

The mining plant, on North No. 2 claim on the east side of the southern 
tip of Inca Peninsula, was incomplete when visited early in August 1947. 
A site adjacent to the shaft was being levelled preparatory to  erecting 
buildings, and the following items were on hand: a horizontal, fire tube, 
locomotive type boiler of about 100 horsepower capacity (to be wood fired 
for plant heating); a semi-portable unit comprising a D 13,000 Caterpillar 



diesel engine directly connected to  a Gardner-Denver vertical air com- 
pressor with a rated output of 365 cubic feet of air a minute; a single-drum, 
10-inch by 12-inch, type SSR, Canadian Ingersoll-Rand hoist (to be 
operated by compressed air); a 31 KVA General Electric generator driven 
by a Cummins diesel; and one each D-4 and D-6 caterpillar tractors. Parts 
were also on hand for the erection of prefabricated steel buildings for hoist 
room and power-house. 

DEVELOPMENT 

Most work has been done on or near the following veins, or zones of 
veins (See Figure 10): (1) A zone, which trends northerly from the southern 
point of Inca Peninsula; (2) Main zone, which trends northerly beneath 
Indin Lake about 600 feet east of A zone; (3) No. 6 vein, on Inca Peninsula 
about 800 feet north-northwest of A zone; (4) Johnson vein, on the east 
side of a large island, and about 10,400 feet south of A zone; and (5) N 42 
vein, 1,200 feet southwest of Johnson vein. A little surface work has been 
done on all except the Main zone, which does not outcrop. Surface 
diamond drilling by the North Inca company, to April 1,1948, amounted to: 
1946, 21,224 feet; 1947, 6,630 feet; 1948, 1,500 feet; total, 29,354 feet. 
Most of this drilling was designed to explore the A and Main zones. An 
estimated 2,000 feet of drilling was done by Frobisher Exploration Company, 
Limited, in the vicinity of A zone in 1941. In  1947, one exploratory hole 
(1,159 feet) was drilled jointly with Frobisher Limited near the east 
boundary of the North Inca property (See Figure 10, locality 17). 

As of October 30, 1948, a three-compartment shaft, 196-5 feet deep, 
located on the east side of Inca Peninsula between the A and Main zones, 
provided entry to A zone on the 175-foot level. Mrorlt on this level a t  that 
date amounted to: drifts, 443 feet; crosscuts (west from shaft), 263 feet; and 
dirtmond drilling, 1,835 feet. 

GEOLOGY 

The property is underlain by volcanic and sedimentary rocks of the 
Yello~irknife group. The volcanic roclcs, outcropping on a chain of rugged 
islands and Inca Peninsula, occupy a belt $ to 2 mile wide that trends 
north-northeast and nearly bisects the property. These roclts are mainly 
altered andesitic and dacitic lavas (greenstones) and related tuffs, breccias, 
and agglomerates. The sedimentary strata, presumably younger than 
the volcanic members, are mainly grcywacke, argillite, slate, and phyllite. 
They occur on both flanks of the volcanic belt and, for the most part, lie 
beneath Indin Lake. The Yellowknife rocks are cut by much younger, 
post-ore, diabasc dykes. The volcanic ant1 seclin~entary strata trend 
about north-northeast, and are vertical or dip steeply east-southeast or 
west-northwest. In some instances they are overturned slightly. Folia- 
tion in the volcanic rocks is about parallcl with the stratification. 
Steeply dipping shear zones that trend north 10 degrees east to north 
35 degrees east are found within both volcanic and sedimentary rocks 
and contain the most promising known gold-bearing quartz veins. Stanton 
believes one of these (the Main zone) to be the Leta fault, a major structure 
of unknown displacement that trends northerly through and beyond the 
properties of Diversified Mining Interests (Canada), Limited (34), and 
Lexindin Gold Mines, Limited (35). Steeply inclined, left-hand faults 



that strike about northwest offset the rocks of the Yellowknife group and, 
a t  least in some instances, the northerly trending shear zones and their 
associated quartz veins. One of these faults, the Inca, lies beneath Indin 
Lake, and traverses the property very close to the southern tip of Inca 
Peninsula. According to  Beavanl rocks on the southwest side of the fault 
have been displaced 1,470 feet towards the southeast, and an estimated 
500 to 750 feet downwards, relative to those on the northeast side. 

DESCRIPTION OF DEPOSITS 

A Zone (See Figure 10, localities 14 and 16). The three parallel 
veins of this zone outcrop a t  the lakeshore a t  the south tip of Inca Peninsula, 
near the south boundary of North No. 2 claim. They are designated 
A-l, A-2, and A-3 from east to west. A-l and A-2 veins formerly were 
known as the east and west Brown veins. The country rock is light 
green foliated greenstone, probably derived from andesitic or dacitic lava 
and agglomerate. The foliation strikes about north 10 degrees east 
and is nearly vertical. 

A-l and A-2 veins a t  the surface are two parallel quartz veins separated 
by about 12 feet of rock. They strike about north 10 degrees east and dip 
easterly a t  angles varying from 75 degrees east to vertical. They are 
nearly parallel with the foliation of the enclosing schist, but in places 
may cross t,he foliation a t  small angles. A-l vein is stripped for 145 feet, 
and the width of the exposed part ranges from 1 foot to 59 feet and averages 
24 feet. At the south end of the stripped part, the vein pa.sses under 
Indin Lake; a t  the north end i t  ends on the surface but plunges north 
beneath the schist. About 110 fect north, a lens of quartz about 27 feet, 
long and up to 2;. feet wide outcrops on the strike of A-l vein. No gold or 
other metallic minerals were secn in the lens. No quartz or shear zonc is 
known to occur nortsh of thc lens or bet~vcen the lens and A-l vein. 

A-2 vein is stripped for 145 feet, and throughout most of this length 
its width ranges from 6 inches to 3+ feet xicl averagcs 1;. feet. At the south 
end of the stripped part the vein tapers to n point; a t  the north end i t  pa.sses 
under drift but probably ends a few fect beyond. 

A-l and h-2 veins are broken into thrce approximately equal lengths 
by tlvo faults. These faults arc nearly vertical and trend about northwest. 
The veins on the northeast sidc of each fault are offsct a fern feet nort.hmest 
relative to the vcins on the southwest side. 

The walls of thc veins arc sharp, and are bordered by about 3 inches 
to 2 feet of rusty sericite-carbonate schist containing a little pyrite and 
arsenopyrite. Most of the quartz in the veins is much fractured nnd 
mottled dark grey to whitc. It includes a few seams of schist and these 
lie parallel with the walls. The mottJcd quartz is cut by sharply defined 
milky white quartz seams up to 1 inch wide; these contain open, crystal- 
lined cavities ancl an iron-bearing carbonate mineral. A fcllr thrcad-like 
seams of chalky white feldspar werc noted. Metallic minerals constitute 
less than 1 per cent of the veins a.nd include pyrite, arsencpyrite, gold, 
and a vcrjr little galena, chalcopyritc (?), and pyrrhotite (?). Visible 
gold is plentiful in grey quartz. 

l North Incn Gold Mincs, Limited: First Annunl Report for the Period Ending December 31, 
104G. 



A-3 vein was not examined, but is reported to outcrop about 75 feet 
west of A-2 vein and to be exposed for a length of about 10 feet. It is 
said to contain visible gold, to be less than 1 foot mide, and to lie within a 
shear zone about 6 feet wide. 

Diamond drill-holes have traced the A zone for a length of about 
400 feet on Inca Peninsula. They have intersected ore to a depth of 
about 240 feet, and quartz stringers and shear zones to slightly greater 
depths. Beneath Indin Lake, about 109 feet south of the shore of Inca 
Peninsula, A zone is terminated by the Inca fault; and its extension south 
of the fault, offset about 1,500 feet to the southeast, is said to have been 
intersected by a drill-hole (See Figure 10, locality 16). 

Drilling of the A zone north of the Inca fault is reported1 to indicate 
23,000 tons of ore averaging 0-54 ounce of gold a ton (uncut) across a 
true mining width of 28 feet?. This is contained in three shoots with an 
aggregate length of 630 feet. h-l vein, a t  the surface, displayed a shoot 
50 feet long and 3.1 feet wide containing 1-18 ounces of gold a ton. Dril- 
ling indicated an orebody containing 7,000 tons grading 0.77 ounce of 
gold a ton (uncut) with the following dimensions: length, 180 fed,; depth, 
245 fcet; true widt,h 1.7 feet. A-2 vein contains an indicated orehody of 
3,750 tons grading 0.50 ounco gold a ton (uncut) with dimensions as follows: 
length, 150 feet; depth, 125 feet; true width, 2-25 feet. A-3 vein contains 
7,700 tons of indicated orc grading 0.60 ounce gold a ton (uncut) with the 
follouling dimensions: length, 300 fcet; depth, 125 feet; true width, 2-25 
feet. All ore shoots appear to  plunge north. 

Tllc Muin Zone (See Figure 10, localities 15 and 17), as already men- 
tioned, does not outcrop on the North Inca property. It comprises a 
st,ock-work of quartz veinlets and larger bodies within a sheared zone in 
sedimentary strata a t  or near the contact between these strata and the 
belt, of volcanic rocks that borders them on the west. The zone strikes 
about north-northeast, parallel with the contact, and is broken into two 
segments by the transverse, left-hand Inca fault. North of the Inca 
fault the zone probably estends nearly 4,000 feet north-northeast to the 
south side of the Aztec fault, where it lies on the property of Diversified 
Mining Interests (Canada), Limited (34)) and is known as No. 3 deposit. 
The part of the zone lying south of the Inca fault has been displaced about 
1,500 feet southeast, relative to that part north of the fault. This dis- 
placed pa.rt is known as the funin Zone eztensiott and is said to have been 
intersected by a drill-hole about 3,200 feet south of the fault. 

Most drilling (nineteen holes from the surface) has been done on 
that part of the zone extending about 900 feet northerly from the Inca 
fault. This part lies mainly within Nortll No. 2 claim very close to its 
eastern boundary. The zone strikes about north 20 degrecs east and dips 
about 85 degrccs northwest. I ts  true \vidth ranges from about 6 to 50 
feet. The borders of the zone are fairly well defined. The rock within 
the zone is black graphitic schist, slat3, sheared argillaceous greywacke, 
and minor sheared greymacke. It is well cleaved, commonly affording 
drill cores composed of a series of thin, button-like disks, and is readily 

'North Inca Gold Mines. Limited: First Annual Report for thc Period Endins December 31, 
1946; Annual Report for the Period Ending December 31, 1947. 

2 This assumed minimum practicable mining width is greater than the average width of the 
veins. 
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recognized during drilling by an abnormal loss of core. It contains scat- 
tered grains of pyrite and arsenopyrite and, where arsenopyrite is parti- 
cularly abundant, may contain a little gold. Scattered seams of white 
or mottled quartz occur within the sheared rock. Here and there 2 or 
3 feet of solid quartz was cored, but most seams are a few inches or less in 
width. The quartz contains a little (probably less than 1 per cent) arseno- 
pyrite, pyrite, pyrrhotite(?), chalcopyrite(?), and visible gold. 

Not all quartz is of ore grade, and those parts of the zone that afforded 
assays of ore grade contain much sheared rock in addition to quartz. In 
most holes, several lengths of core containing significa.nt amounts of gold 
were encountered. Ore-grade intersections were obtained along a length 
of 600 feet (in eleven holes) between vertical depths of 160 and 300 feet. 
The drill-hole data, however, do not justify the assumption that all 
intersections are parts of a single orebody; rather, they may represent parts 
of several parallel lenticular bodies of unknown aggregate length. How- 
ever, the average grade of these intersections is reported1 to be 0-96 ounce 
of gold a ton (uncut) or 0.48 ounce (cut) across an estimated true width 
of 3 feet. 

The drill that probed the Main Zone extension afforded core Iengths 
of 2.5 and 2.8 feet reported to assay 0-20 and 0-19 ounce of gold a ton, 
respectively. 

No. 6 Vein (See Figure 10, locality 13), not examined by the writer, 
outcrops on North No. 2 claim, and is believed to be the deposit described 
by Stanton as follo~-S: 

A short distance northwest of the "A" zone exposures, a strong shear zone is exposed 
at and near the contact between volcnnic and sedimentary rocks. Some quartz is present 
in part of the zone, but values in gold are reported only from a small white quartz vein 
lying within sheared carbonatized volcanic rock n e x  its contact with sheitred greywackes 
and slates about 500 feet north of the lake. 

The Johnson Vein (See Figure 10, locality 18) has not been examined 
by the author since 1939. It is on North No. 4 claim and is a quartz vein 
in sheared and otherwise altered agglomerate. It is esposed for 100 feet 
or more, strikes about northeast, and dips about 45 degrees northwest. 
The vein filling resembles that of the veins of A zone, and contains a little 
visible gold. Diamond drilling by North Inca Golcl Mines, Limited, failed 
to encounter ore. 

N 4.2 Vein (See Figure 10, locality 19) is on North No. 4 claim. It 
is reported1 to be in dacitic lava, to strike about north-northeast, and to 
dip 70 degrees west-northwest. Its exposed length is not reported, but 
is probably less than 150 feet. The vein is of milky ~vhite quartz up to 
3 feet wide, and is said to contain only a little gold. 

COSTS AND GENERAL OPERATING DATA 

Laboratory tests by the Bureau of Mines on a sample of ore from the 
A-l vein indicated that cyanidation or flotation methods, preceded by 
blanket or table treatment to remove the coarse gold, would estract 98.89 
per cent or more of the gold. Simple amalgamation, blanket, and table 

1 North Inca Gold Mines, Limited: Annual Report for the Period ending December 31, 1947. 



methods afforded recoveries of 94 7,92-80, and 89 -50 per cent, respectively. 
The sample tested contained no wall-rock, and assayed: gold, 5-85 ounces 
a ton; silver, 0.575 ounce a ton. 

A sample derived from the assay pulps from the drill cores of the Main 
zone was tested by Nepheline Products, Limited, of Lakefield, Ontario, 
and indicated1 the ore from this zone to  be similarly amenable to ordinary 
metallurgical processes. 

Deferred development expense by the company to December 31, 
1947, was $396,129.'732. 

A contract for surface diamond drilling was let a t  $2.50 a foot. The 
contractors supplied gasoline and oil and paid $2.50 a man a day for board. 
The North Inca Company provided transportation from Yellowknife. 

All freight from Yellowknife to  the property, during the winters of 
1947 and 1948, was moved by aircraft. In  1947, about 200 tons were 
moved by DC-3 aircraft a t  costs ranging from about $88 to  $110 a ton, 
and in 1948 the same type of aircraft moved 241 tons a t  a cost of $118.75 
a ton. These craft operated on nrheels from the ice of Indin Lake. An 
unsuccessful attempt was made, during the summer of 1947, to dam and 
drain a shallow bay of Indin Lake and thus provide a summer landing 
strip for similar aircraft. Personnel and incidental freight is handled by 
a Fairchild C71 aircraft, onned by Trans-American Mining Corporation, 
Limited, and operating on skis or floats according to season. 

About twentjr-three men \[?ere employed in August 1947. The scale 
of wages was that prevailing a t  the Con and Rycon mines (73) a t  Yellow- 
knife, and $1 a day was charged for board. Salaried employees received, 
annually, one month's holiday with pay and free transportation to and from 
Edmonton. 

A survey of possible nearby hydro-electric power sites was completed 
by Wood for the Dominion Water and Power Bureau in 1947. Two sites 
on Snare River below Indin Lake, and about 16 ant1 25 miles south of the 
property, would yield an estimated 5,200 and 5,700 horsepower, respectively. 
On upper Snare River, between Indin and Snare Lakes, two sites, about 
9 and 12 miles east of the property, could be developed to generate 4,800 
and 4,500 horsepower, respectively. 

Although some timber for cordwood and other purposes is available 
locally, all lumber and construction timbers used a t  the property up to 
August 1947 had been brought from mills on Slave River. 

Old Parr Group3 (93) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Clsirn 
Sheet 85-1-12. I-Ienderson and Jolliffe, 1941. 

The Old Parr group of fifteen claims is 33 miles northeast of Yellow- 
knife. 9 miles north of the Thom~son-Lundmark mine (103). and about 
l mile west of Sproule Lake. ~ h e ~ p r o ~ e r t ~  was visited f6r a ikn- hours on 
July 19, 1947. 

The claims mere staked early in May 1947 by M. Bode and L. Garskie, 
and industriously prospected by the latter throughout the summer. In 

Beavan. A. P.: personal communication. 
2 North Inca Gold Mines, Limited: Annual Report for the Period ending Decemher 31. 1947, 

p. 2. 
a Optioned by Garskie Gold Mines Limited in 1950. 
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the course of this work several trenches and pits were blasted and other 
areas stripped. Numerous small occurrences of free gold were encountered, 
several of them spectacular enough to attract widespread interest and 
comment. 

The principal rocks on the claims are metamorphosed strata of the 
Yello\vl<nife group. The beds vary in thickness from a fen. inches t o  
several feet., are for the most part well defined, and commonly grade from 
brown weathering hornfels or schistose greywackes at the base to  black 
slate a t  the top. Here and there they display a few nodules of metamorphic 
minerals such as a.ndaiusite and cordierite. One pegmatite dyke cuts the 
strata ancl doubtless others outcrop. These are probably related to  a 
granite batholith, the nearest known part of which outcrops about 3 miles 
northeast of the claims. The formations are also intcrsected by numerous 
quartz veins. Gold has been found iri several of these, principally on Old 
Parr Nos. 4, 5, and 8 claims within a south\vesterly trending belt some 2,300 
feet long and as much as 500 feet niide. In  this area the strata trend 
south~vesterly, dip steeply, and are, a t  least in places, overturned. 

' 

Two of the gold-bearing veins, known to the owners as the Galena 
veins, outcrop on Old Parr No. 5 claim. They are separated by 2 to  4 
feet of rock, trend north 30 degrees west, and clip between 85 dcgrees 
southwest and 60 degrees northeast. The enclosing rock is nodular horn- 
fels or schistose grey~vacke in thick, indistinct beds that  strike about north 
80 degrees east and stand nearly vertically. Thrce pits, one of them 
7 feet deep, trace the veins for a length of 55 fect. The northeast vein 
averages 1 .6  feet, the southmest vein 0.7 foot in width. Northwest of the 
pits, narrower widths of quaat,z outcrop a t  intervals for a lcngth of 83 fect 
and rna,y rcpresont a,n cstcnsion of one or both of thc veins. Scuttercd rock 
exposures still farther northu-esl did not reveal vcin material. In  the 
s~ut~hcastern pit the veins cn:1 against a fissure that  t,rc:nds about cast. 
This structure probably n~urlrs a. fault that  displticcd the vein, hut thc 
direction and magnitude of thc displacement I\-crc not clctcnnined. The 
walls of the veins are sharp and not notably sheared, 1,ut the qua,rtz scpa- 
rates rcsdily from the rock. Thc principal ganguc is mcdium-grained 
light grey cluart,?;. Sulphiclc minerals comprisc 1 to 1'3 por ccnt of the veins; 
pyrit,c. 2nd galena are most abundant, but sphnlcrit.c, p::rrhotite, and chajco- 
yyrit,c were notcd and fin:: risible gold is common. The sulphidc minerals 
occur in sn~all  pockets, lcnscs, or thin seams parallcl with the w i n  walls. 
Many of' them have been lcached from the voin 1c:lviilg cavitichs st.ained with 
yellowish grecn osidation products and lined with q11::rtz crystals. 

Most of the known gold-bearing quartz bodics, ho~vevcr, are about 
parallcl with thc enclosing strata. They are narrow t~vistcd veins or 
irregular lenticular bodies and arc confined mainly to slaty tops of bcds, 
or to slaty beds or groups of beds. They vary from thin films to  about 1 
foot in Lhiclinc~s. Most of thc known rpcctzcular gold occurrences are in 
these hociies, ma.inly within x riaa.ru\\. bclt that  estends about south 60 
dcgrccs west for 1,500 fcet from thc c.:~bin (~\lllich, in turn, is 400 fcet north 
of the Galcna veins). This belt includcs what the owncrs have designatcd 
as t,he Caribou, Jcwclry Shop, and High Grade pits. The strata and veins 
also trend about soutJh GO dcgrees west, and i t  nlsy I,e that thcse veins lie 
within a belt whcrcin slaty strata are particularly abundant. The veins 
are expoecd herc ancl thcrc; some arc only a few feet long and locally s s  



much as 1 foot wide, whereas scattered exposures a t  the north end of thc 
belt suggest that  onc might bc as much as 300 feet long and average a few 
inches in ividtl~. These veins contain a, little pyrite and galena and here 
and tlhere much gold. The gold occurs as co:vse grains or fills minute 
fractures that  transcct thc cluartz nnd extend an inch or so into the 
unshe:~rcd \\.all-rock. As a conscquancc, specimens cornmon!y hrcnlr 
along tllcse fractures and display broad films of thc metal. 

Oro Group (11) 

Itejei-ence: Kitld, 1033, p. 31. 

Thc Oro ;rlVoup claims havc lel~scd. They n-crc on and near the s'norc 
of Grcat I3en.r Lake :%bout: 3 miles north of Port l2adium. In 1932, visible 
gold was reported to have hccn discovered on th-. property by prospactors 
of Grcot; I<e::.r Lakc 3Iincs, Limit,ed. The occurrence IV:LS examined 
briefly by Kitld a,nd described as follo~vs. 

The discovery lies :~pprosin~:~t.rly 1,000 iect inl:md from :I. point on the nl:Linl:tnd 
shorc sout,be:lst of t.he sout,ll end of ;I. prolni~~cilt, n::rronT is1:lntl formed of ;l vein of yu:~rt,z. 
It is west of :L n::rrow, ~lor~lie:~st-trcncli~~g 1:llic locally ca.lletl E:xplorerls Lake. The place 
is close to tha contacb of quartz mic:~ tliol.itc, wit,ll oltlcr rocks of thc complex t;o the south. 
On thc edges of a drifbiillcd gully the \)orders of s I,:~rld n few feet, widc, of :)inkish brown, 
fine-grained rock with scatlerccl pink l'o1tlsp:i.r anrl ~ l n s s y  quartz grains up to onz-quarter 
inch acrorr; are csposccl. On c::rh sitic ol' t i ~  1)an.Dd is massive, medinnl-gr;~ine!1, brown 
: ~ n d  grey diorite or grnnot1iaril.c. Or1 t.llc nr)t.thwesl; side a 1 to 2-inch qr~artx vcin cut.s 
the tliorit,c :Incl c:ul Ijc tracztl 75 feet to wltcre the fissure narrows to :L tight cr:~ck. It is 
st:rt.ctl gr:.~ins of gold : ~ s  large ns :L grain of whc.~t  xvcre found in this vein. T11c qu:lrtz is 
milky, wl~itc: to brown in coluur, 31!d cont:~.ins pyrite :mtl chalcopyritc. S o  goitl was seen. 
In thc norihe:~st-trendin gully three other vcins, t.hc Isrgcst one foot wide, :rrn_ visible.. 
I t  is stated gold can be panned from one of them. 

Pan Group (86) 
Rcfei.encc,s: J3rlre:lu of Kol.thwmt Tcrritories nncl Yukon Affairs, 1947a, Mineral Claim 

Shcct 8.5-P-3. IIentlcrsnn, 1941b. Lord, 1941a, pp. 78-72. 

The I'an group of claims is on the south sidc of 3.lurray Lalre and 
about 48 milcs northeast of Yellowlrnife and 6; miles U-cst of thc Camlarcn 
property (64). Thc claims are crosscd by a 60-mile winter road from 
Yellow1;nii'e. Relief is about 50 feet and rocli is well exposed. The 
claims were stalied for the Consolidated Mining and Smelting Company of 
Canada, Limitcd, by Gordon Murray in P.ugust 1937, following the dis- 
covery of gold-bearing quartz vcins. About tcn mcn \\rere cmployed on 
the property under the dircction of Gordon Murray during the latter part 
of 1937 and from about April 1 to Deccmber 15,1938. About eight men were 
employed under the direction of J .  Kilburn and G. Clayton from about 
March 15 to  August 15, 1939, when the camp ~vas  dismantled and equip- 
ment removed frorn the property. More than 110 pits or trenches mere 
excavated, but no dianzond drilling or underground work was done. The 
property was esamincd by the writer in 1939. 

The claims are underlain by greyivaclce and slate of thc Yello~vknife 
group, and these roclcs are not much altered and do not contain knots of 
metamorphic minerals. The rocks lie in a series of parallel anticlines 
and synclines whose axial planes strike about northwest and dip steeply 
northeast or are vertical. I n  most places the beds strike about northwest 



and dip about 85 degrees northeast. A few diabase dykes cut the grey- 
wacke and slate, strike between north 15 degrees west and northwest, 
and range in width up to about 120 feet. The nearest granite outcrops 
about 24 miles west of the principal lcnown gold-bearing quartz veins 
and cuts the greywacke and slate. 

Quartz is common in the greywacke and slate and occul=s in highly 
irregular veins, masses, and stringers. It occurs near the axial planes of 
many of the anticlinal and synclinal folds. Most quartz contains abun- 
dant, white weathered feldspar, and some contains a little pyrrhotite, spha- 
lerite, galena, pyrite, chalcopyrite, arsenopyrite(?), and gold. Most known 
gold occurs in quartz on Pan Nos. 2, 7, and 8 claims, as described below. 

Gold-bearing quartz occurs near the centre of Pan No. 2 claim 4,200 
feet southwest of the east end of Murray Lake. Much quartz occurs as 
highly irregular groups of veinlets ranging in widths from cracks to a few 
inches, but one quartz body is about 55 feet long, averages about 3 feet 
in width, and contains about 20 per cent partly assimilated fragments of 
wall-rock. The quartz probably lies near the folded asial plane of an 
anticline. The axial plane strikes about northwest into the quartz lode; 
within the quartz lode its trend is uncertain but may be southwest for 
about 120 feet, and beyond the quartz lode what may be the same axial 
plane strikes about north 60 degrees west. A little quartz occurs in many 
places a t  the surface along the axial plane, but most of it occurs near where 
the outcrop of the axial plane is believed to bend from northwest to south- 
west; quartz outcrops as lenses and stringers that extencl about 110 feet 
southeast from this point, and lenses and stringers of this section strike 
about southeast and contain most gold. Quartz also outcrops as lenses 
and stringers that extend about 80 feet southwest from this point, and many 
quartz bodies in this section strike about soutll\vest. Most of the quartxis 
fine grained and grey and contains ~ rh i t e  weathering feldspar and a very 
little pyrite; a little gold r ~ a s  seen in this quartz. A littlc quartz is coarse 
grained and glassy to milky and contt~ins abundant white x-eathcring 
feldspar, and some of this quartz occurs :LS veins within tlie grey quartz. 
In  most places the walls of the quartz bodies are tight, but along some of 
the larger q ~ ~ a r t z  lenses they are slightly sheared over ~vidtlis of a few 
inches. 

Quartz occurs near the middlc of the \vest boundary ol Pan No. 7 
claim about 800 feet east of the occurrence described on Pan No. 2 claim. 
The slate and grey~vacke strike about north 30 degrees west, dip 80 degrees 
northeast to vertically, and are folded so that two adjacent anticlinal axes 
lie about 175 feet apart. Tnro highly irregular bodies of quartz parallel 
the bedding, lie about opposite each other and about 30 feet apart, and 
contain gold. Tliey may lie close to the asial plane of a syncline. One 
quartz body is :L lens about 50 leet long. It has a masimuln width of 
about 8 feet and includes about 20 per cent wall-rock. Near each cnd i t  
splits into many quartz stringers and merges into the \~~nll-~ocli. One 
channel sample across 3 feet of quartz is rcported to have contained a1)out 
10 ounces of gold a ton. The other quartz body a t  onc place consists 
of two veins, each l3  fcct ~vide, separated by 54 feet of rock, and each of 
two channel san~plcs a t  this point,, each 3 feet long, is reported to have 
contained about 0 .5  ounce of gold a ton. Only a few quartz stringers 
o~it~crop on the strike of these veins 35 feet northwest and southeast. 



Most of the quartz in these bodies is fine grained and grey; it contains a 
very little pyrite and pyrrhotite and some visible gold. A little coarse- 
grained, glassy to milky quartz with abundant feldspar and brown mica 
cuts the grey quartz. 

A third deposit of gold-bearing quartz occurs near the northwest 
corner of Pan No. 8 claim, about 1,200 feet southeast of the deposit de- 
scribed on Pan No. 2 claim. The slate and greywacke trends about 
northwest and dips nearly vertically, and many beds are less than 4 inches 
thick. The axial plane of a syncline is southwest of the veins and trends 
northwest. The axial plane of an anticline northeast of the veins and about 
200 feet from the axial plane of the syncline strikes about northwest in 
most places, but north of the veins the plane may have been warped and 
may strike about west-southwest for about 50 feet parallel with the ad- 
jacent beds. The quartz occurs about midway between the axial planes 
as three veins, designated, from west to east, A, B, ancl C. Vein A is 
exposed for 35 feet, trends east, and averages about 1 foot mide. It is 
nearly vertical and has sharp, sinuous, and unsheared walls. I t  passes 
under drift a t  the west end and may end to  the east against a zone of 
sheared rock that is 7 feet wide and trends north and separates vein A 
from the west end of vein B. Vein 13 strikes about east for 50 feet from 
this shear zone, then strikes about northeast for 35 feet and enters a trench 
that was filled with water when esamined. The vein dips about 80 de- 
grees north and the walls are sinuous and sharp and in places are slightly 
sheared so that the quartz parts from the wall-rock. The northwest end 
of the outcrop of vein C is about 27 feet northeast of the east end of vein 
B. Vein C strikes about southeast and averages about 1 foot mide for 
a length of 37 feet, but veinlets branch from the main vein a t  many places 
throughout this length. Southeast of this 37-foot section the vein branches 
and ends. The northwest end of the 37-foot section passes under drift. 
Most quartz in veins A, B, and C is fine grained and grey and contains a 
little white weathered feldspar and a very little pyrite. No gold was seen 
in the quartz, but gold is reported to occur in many places in veins A and 
B and to be plentiful in some places. Vein C is cut in one place by a 
veinlet of coarse-grained, glassy quartz 3 inches wide, which contains 
plentiful white weathered feldspar. In many places the wall-rock is cut 
by a multitude of quartz veinlets, but so far as known these do not contain 
appreciable quantities of gold. 

Payne Yellowknife Gold Mines, Limited (45) 

(See Figure 14) 

References: Bureau of Northwest Territories and Yukon Maim, 1947a, Mineral Claim 
Sheet 76-D-3. Folinsbee, 1949. 

On August 16, 1947, the writer visited the Mint group of sixty-two 
claims, a gold prospect owned by Payne Yellowknife Gold Mines, Limited. 
The property is on the north side of Courageous Lake, about 150 miles 
northeast of Yellowknife, and in the barren grounds. It is accessible by 
aircraft from Yellowknife, and while active was equipped with a radio 
transmitter and receiver. When the writer visited the property, J. K. 
Diebel was in charge of the crew of four men engaged in diamond drilling. 



The claims were staked in August 1946 by L. Ilaip, T. Payne, W. E. 
Peters, and A. Ritz, and acquired later that year by Payne Yellon-ltnife 
Gold Mines, Limited. Camp, equipment, and supplies were flown to the 
property in May and June 1947 by a DC-3 aircraft. The aircraft operated 
on \vheels from the airport a t  Yellowknife and landed on the ice of Cour- 
ageous Lake. Trenching and stripping of known mineral oc~ur~ences  
yielded unimpressive results, as did subsequent diamond drilling, and wcrk 
ceased in August. S o  work was done in 1948. 

Four Jamesway huts with fibreglass insulation provided a satisfactory 
camp. Oil was used for heating. Cther items flomrn to the property 
included an International T-6 tractor with bulldozer blade, a diamond 
drill (to provide ;-inch core), and requisite gasoline and fuel oil. 

Exploratory m-orlt for 1947, as reported by the company, included 
geological mapping, 1,167 cubic yards of stripping by bulldozer, 120 cubic 
yards of rock excavation, and nine diamond drill-holes totalling 813 feet. 
Most of this work was done on Mint Kos. 11, 4, and 57 claims. 

The formations trend about north and are nearly vertical. The 
oldest rocks are volcanic lncmlsers of the Yellowknife group. They out- 
crop near the west boundary of the property and are part of a bclt of 
volcanic rocks, 1 mile to 3 miles or more in 11-idth, that extend many llliles 
north-northwest and south-southcast of the property. Where esposed OR 

the property these rocks are commonly qnartz-scriciic schists derived from 
rhyolitic or dacitic volcanic roclts. Elsell-here the property is underlain 
mainly by greywacke, slate, and phyllite of the Yello~vkaife group. Here 
and there the tops of beds can be identified by gradation of grain size; in 
places they face east, in other places west. A few altered, arkose-like 
bands are interlayered with these strata. Steeply inclined diabase dykes 
or sills intersect the Yellowltnife roclts and strike about north. 

Lenticular quartz veins occur herc and there within the sedimentary 
strata. Many are nearly parallel with the cnclosing beds. Coarse, 
disseminated arsenopyrite crystals are commonly found in the wall-roclts. 
Many of the veins are bordered, on onc side or the other, by arkose-like 
beds1. 

Visible gold was first found close to the boundary betwcen Mint SOS. 11 
and 12 claims, probably on Mint No. 11. The rocks there are fresh 
greywaclie and black slate; these striltc north, dip 80 degrees west, and 
face west. They are not sheared. A zone of scattered, irregular quartz 
lenses and veinlets trends north parallel with the beds and is esposed for a 
length of 95 feet by three pits. Drift nlantlcs bedrock north and south of the 
exposed section except in a trench 70 feet south of the southern pit and in a 
stripped area that extends 25 feet north from the northern pit; no vein 
material was seen in either of these escavations. TWO barren quartz 
lenses, each about 16 feet wide, are exposed in the southern, No. 1 pit. 
No. 2 pit is 35 feet north of No. 1 pit, and exposes the zone for a strike 
length of 27 feet. About midway in this strike length two quartz lenses 
and asociated veinlets display an aggregate width of about 34 feet and 
are separated by about 2t feet of rock; but no vein quartz was seen a t  the 
north or south end of the pit. No. 3 pit is 15 feet north of No. 2, and 
contains a quartz vein up to 6 inches wide. The quartz bodies of the zone 
are commonly cemented firmly to the wall-rock. The quartz is dark grey 

1 Diebel, J. K.: personal communication. 



and glassy; i t  is essentially devoid of included rock or of sulphide minerals, 
but contains a little visible gold in pits Nos. 2 and 3. Coarse free gold 
is said to have been found in pit No. 2. Slate adjacent to quartz commonly 
contains disseminated crystals of arsenopyrite as much as inch in length. 
The zone was explored by two diamond drill-holes, one beneath each of pits 
Nos. 2 and 3. These are reported to have intersected a little low-grade 
quartz about 40 feet vertically below the pits. 

Visible gold is reported to have been found in quartz on Mint No. 4 
claim, about 7,200 feet south-southwest of the occurrence on Mint No. 11 
claim. A trench 33 feet long and 8 feet wide had been excavated in grey 
phyllite, foliated in a north 5 degrees east direction, parallel with the long 
axis of the trench, and about vertically. The trench was flooded when 
examined; no quartz was visible on the south face, but a vein about 
2 inches wide was seen on the north face, and a highly irregular quartz 
body was visible beneath the water in the middle of the trench. Arseno- 
pyrite crystals were found in t,he phyllite. The quartz is mottled dark 
and light grey, and contains pockets of iron oxide and scales of silvery 
white mica. Coarse gold is reported1 to occur in the veinlet a t  the north 
end of the trench, but was not seen by the writer. Other trenches and 
stripped areas in the vicinity, and three diamond drill-holes, failed to  
disclose significant amounts of vein matter or gold. 

Visible gold is reported to have been found in float on Mint No. 57 
claim, but stripping and two diamond drill-holes failed to reveal its source. 

Peg Tantalum Mines, Limited (97) 
Rejerences: Bureau of Mines, 1944aS 1944~. Bureau of Northwest Territories and Yukon 

Affairs, 1947a, Mineral Claim Aheet 85-1-11. Fortier, 1947a. Jolliffe, 1943; 1944a. 

INTRODUCTION 

The property of Peg Tantalum Mines, Limited, comprises the Peg 
Nos. 1 to 10 claims. Thesc lie 44 miles east-northeast of Yellowlinife 
and between Upper Ross and Redout Lakes. Aircraft from Yellowknife 
land on Upper Ross Lake, and equipment and supplies arc hanled from the 
lake to the property over l+ miles of rough tractor road. .Ilternative 
access from Yellon-knifc, in winter, is by a 70-mile tractor road via Jenne- 
john, Ried, Hidden, Thompson, and Ross Lakes. The author visited 
the property on July 18, 1947. J. E. Doyle was then resident manager, 
and J. F. Wright, consulting geologist. The writcr has made liberal use 
of reports by Fortier and Jolliffe 11-ho had previously studied the area and 
its tantalite-columbite deposits in some detail. 

RISTORY 

Tantalite-columbite was first discovered in pegmatite dykes near 
Upper Ross Lake by the Geological Survey in the summer of 1943. Four 
Peg claims, covering some of these discoveries, were staked by J. R. Saunders 
of Yellowlrnife in Scptember. These and other claims were subsequently 
acquired by Peg Tantalum Mines, Limited, incorporated in 1944. About 
nine men were employed during the summer of 1945, under the direction 
of J. C. Finnan, and a little mineralized pegrnatite was hand-cobbed 

- 

1 Diebel, J. K.: personal communication. 



and piled. Mill machinery consigned to the property from Yellowknife by 
tractor train reached Ried Lake in the spring of 1946; and, due to transporta- 
tion difficulties, was flown from there to Upper Ross Lake by Canso 
aircraft. By September of that year twenty-one men were employed, a 
mill was under construction, part of the mill equipment had reached the 
mill site, and some dyke rock had been extracted by quarrying. The mill 
operated intermittently during a 5-meek period ending late in November 
1946, when operations ceased because of mechanical and metallurgical 
difficulties. During this period of mill construction and initial operation, 
widely publicized statements appeared in the press regarding the erection 
of a refinery in Edmonton, by Tantalum Mining and Refining Corp- 
oration of America, Limited, to treat tantalite-columbite ores from the 
Northwest Territories; and i t  was further intimated that the Peg Tantalum 
property was to be the principal source. Milling was resumed in April 
1947 and continued, with interruptions, until mid-July, J. E. Doyle in 
t.he meantime replacing J. C. Finnan as resident manager. By July 18, 
milling had ceased and a crew of nine men was extracting ore from No. 1 
dyke and preparing facilities for transporting i t  to the mill. During the 
remainder of the summer the company is reported1 to have operated the 
mill, a t  intervals, as a sampling plant, and to have broken additional 
dyke rock; and in the meantime press reports announced the cessation 
of all activities a t  the Edmonton refinery. 

PRODUCTION 

The following tabulated data were supplied by J. E. Doyle from 
company mill records to July 18, 1947. No information was available 
regarding the tantalite-columbite content of either the rock treated or 
concentrate recovered; presumably the grade of the latter was unsatisfac- 
tory. Essentially all material treated canie from No. 3 dyke. 

1 No record of tonnage treated durina October and November was available. This figure is 
an estimate supplied by J. C. Finnan to K. J. Christie, Inspector of Mines, December 2, 1946. 

2 The !nil1 did not operate between late November 1946 and about April 20,1947. 
3 Milling ceased prior to the writer's visit on July 18. 

On July 18, 1947, an estimated 40 tons of broken dyke rock was 
ready for transportation to the mill. The company estimated that an 
additional 150 tons was quarried during the balance of the summer, and 
during that period an unspecified amount was treated in the mill. The 
writer has no information as to the mineral content of' this material, 
nor of the amount or grade of concentrates recovered. 

Pounds 
150 
450 

2,100 
705 
345 

3,750 

Month and year 

October and November 1946.. ....................... 
April 19475.. ....................................... ......................................... May1947 
June1947 ......................................... ........................................ July 194F. 

Totals ..................................... 

1 Doyle, J. E.: peraonal communication, Yellowknife, September U, 1947. 

~ o c k  treated 

Tons 
2001 
147 
359 
142 
92 

940 



ORE RESERVES 

So far as known the company has no proven ore reserves. Indicated 
ore reserves, based on work by the Geological Survey (Jolliffe, 1943, p.1; 
and 1944a, pp. 12-13) amo~~nted  to 1,500 tons containing 13,500 pounds 
of recoverable concentrate averaging about 75 per cent tantalum pentoxide. 
This material was in No. 1 dyke to an assumed depth of 40 feet, and has 
since been partly estractcd. 

CAMP AND PLANT 

The camp consists of a frame cook-house about 24 by 30 feet, 
sheathed with asbestosicie; and several tents, on 1%-ood frames, as living 
quarters. A tractor road leads to other structures about 1,000 feet north- 
northeast of the camp. These comprise: office, about 15 by 30 fect; 
combined blacksmith shop and 11-arehouse, about 18 by 27 feet; mill build- 
ing, about 50 by 70 fect; coarse-ore bin; and trestle, about 400 feet long, 
from this bin to a quarry on KO. 3 dyke. Power for the mill is provided 
by two 43-horsepower Caterpillar diesel engines. Water is pumped to the 
mill from a lake 500 feet to the north. Air for quarrying operations is 
supplied by a portable unit consistling of a Caterpillar D 13,000 diesel 
engine connected to :L Gardner-Dent-er type WBH 365 D compressor. 
Diesel fuel is stored in three 2,200 gallon tanks, and in 45-gallon steel drums. 
Other mechanical equipment includes a Caterpillar D 2 tractor, a Warsop 
gasoline rock-drill, and an X-ray diamond drill. Office equipment includes 
a radio receiver and transmitter, providing communication with Yellow- 
knife. 

DEVELOPMENT 

Development work to Jnly lS, 1947, had been essentially confined to 
the surfaces of No. 1 and No. 3 dykes. The sole pit on the former measured 
about 15 by 6 by l+ feet deep. An excavation in KO. 3 dyke had been 
advanced, a t  road level, into an upward-sloping surface and measured 
about 50 feet long, 25 feet wide, and from 2 to  94 feet deep; smaller exca- 
vations had been made nearl~y in the same dylte. Here and there, a little 
rock had been blasted from No. 8 :tnd No. 11 dykes, possibly to provide 
bulk samples for analysis, but no further information was available. 

GEOLOGY 

The oldest rocks on the propertly are composed mainly of granodiorite 
containing about 10 per cent of biotite, but numerous inclusions of schists 
have resulted in local quartz-biotite gneiss and quartz-diorite phases. 
The granodiorite is well foliated, and locally brecciated. Numerous 
dioritio dykes, some with large phenocrysts of plagioclase, intrude the 
granodiorite, and most of them strike northwesterly, about parallel with 
the schist inclusions in the granodiorite, and dip steeply northeast. The 
dykes are cut by pegn~atite and quartz veins and, l$  miles east of the 
property, by granite. The granite contains some 40 per cent potassium 
feldspar, mostly microcline, about 20 per cent plagioclase, 30 per cent 
quartz, and muscovite, biotite, and tourmaline in variable amounts. The 
pegmatite is genetically related to the granite and forms dykes and irregular 
bodies that range up to more than 500 feet in length and 40 feet in width. 
These commonly trend soutli~rest and dip about 50 degrees southeast, 



towards the granite. The pegmatite is composed mainly of feldspars 
(including microcline-perthite and albite, the latter commonly of the 
variety cleavelandite), quartz, and muscovite. The texture varies from 
aplitic to pegmatitic. Few of the dykes show any marked banding parallel 
with the walls. Rare-element minerals identified include (in about their 
order of relative abundance) beryl, tantalite-columbite, tourmaline, 
spodumene, amblygonite, lithiophilite, and lazulite. So far as known 
those lying 1 mile to 2 miles from the granite border contain most tantalite- 
columbite. The Peg Tantalum property lies .rvithin this favourable zone. 

The rocks exposed in the vicinity of the Peg Tantalum camp and 
plant comprise about equal parts of granodiorite and dioritic dyke rock; 
and pegmatite dykes underlie probably less than 5 per cent of this re- 
stricted area. 

DESCRIPTION OF DEPOSITS 

The mineral deposits are those parts of the pegmatite dykes that 
contain tantalite-columbite ((Fe,Mn)O.(Ta,Cb)zOj). Although the peg- 
matite bodies are numerous, bp no means all of them are known to contain 
significant amounts of this mineral, and data available to the writer indi- 
cate the presence of ore-grade material in No. 1 dyke only. So far as known, 
the owners have made no attempt to systematically or accurately evaluate 
all available pegmatite exposures. Their efforts to July 1947 had been 
confined mainly to No. 1 and No. 3 dykes, these being two of the four 
dykes previously selected by the Geological Survey, after preliminary 
examination, as probably containing most tantalite-columbite. Further- 
more, mining of these dykes appears to have follored closely the described 
(Jolliffe, 1944a, Figure 2) surface concentrations of t:tnt:~litc-coll~mhik. 

As is to  he espectcd, the tantalite-colurnbite is erratically distrilx~ted 
within the pegmatite. It occurs in blocky crystals up to 2 inchcs squa r  
and several inches long, and in plates up to 2 inches by 4 inches. A high 
tantalum content is commonly associ~tcd with the blocky crystals, whereas 
high-columbium varieties seem to be characterizcc! by thin platy forms. 
Tzntalite-columbitc occurs characteristically xvithin albite ncnr quartz 
lenses, but was found in each of perthite, quartz, n~uscovite, and beryl. 
It is probably most common in the medial and upper parts of the dykes. 
Specific gravity deter1ninatio:ls on six sanlples of tantalite-columbite 
from various dylces and on trvo lols of conccntratcs from No. 1 dyke indicate 
that the tantal~lm pentoside content ranges from 63 to more than 80 
per cent. A platy variety of the mineral, sl~hmittecl hy ,I. R .  Saunders 
to the Fansteel R/Ietallurgiczil (lorporation, Korth CJhicngo, illinois, .ri-as 
reported by that organization to contain only 14 per cent tantalum pen- 
toxide and to  be columbitel. Apparently bot,h high-tantalum and high- 
columbium varieties occur on the property, the former being much the more 
common. A more detailed description of the productive dykes (Kos. l 
and 3) follows. 

No.  1 Dyke. This dyke outcrops about 1,000 feet \vest of the mill. 
I ts  surface length is about 110 feet, and it strikes north 55 degrees east and 
dips 30 to 60 degrees southeast. It has a general lenticular outline and 
a masin~um true width, a t  the surface, of about 7: feet. The dyke tran- 
sects granodiorite, and dioritic dykes that cut the granodiorite. The 

1 Personal communication from J. R. Saunders to A. W. Jolliffc (1944a. p. 11). 



widest part of the dyke contains most visible tantalite-columbite. Six 
samples taken from this part of the dyke by the Geological Survey 
(Jolliffe, 1944a, pp. 11-13) and treated by the Bureau of Mines (1944~) 
indicated a shoot 65 feet long with an average true width of about 6 feet, 
from each ton of which could be recovered 9-13 pounds of concentrate 
containing about 75 per cent tantalum pentoxide and less than 3 per 
cent combined tin and titanium oxides. 

No. 3 Dyke. This dyke is about 500 feet southeast of the mill. I ts  
outcrop is nearly 200 feet long and passes under drift a t  each end. The 
dyke is highly irregular in outline but has a general northerly trend. Where 
knox-n, the dip is about 50 degrees east. Solid pegmatite is exposed 
across true widths of as much as 21 feet. The wall-rock is mainly dioritc 
dylre-rock but here and there is older granodiorite. The original surface 
of the dyke displayed scattered crystals of tantalite-columbite throughout 
a length of 150 feet. Most of this surface pegmatite has since been ex- 
tracted and, in the process, a quarry or open-cut advanced into the dyke 
a t  road level. When examined by the writer, the pegmatite in the face 
of this quarry, and t.hat piled nearby, contained a few thin plates of tanta- 
lite-columbite, presumably the high-columbium variety. I t  was, never- 
theless, clearly below ore grade. 

MINING AND MILLING 

The small amount of pegmatite extracted to date has, m previously 
mentioned, come from surface workings, mainly from a quarry on No. 3 
dyke and from a maximum depth of 9+ feet. An inclined trestle, designed 
to permit the haulage of this material to the mill in mine cars, was not used; 
instead, the rock was transported by tractor and sled. 

It is very doubtful if a substantial operation could be sustained by 
open-cut or quarry methods. Besides being difficult or impracticable 
during the winter season, such methods could not be carried to any great 
depths on dykes dipping, as many of thcsr: do, a t  angles of about 50 degrees. 

The mil! has a capacity of pos.;ibly 50 tons each 2% hours of operation. 
Pegmstite of unlrnol\-n gmdc n-;is passcd through a jaw crushcr and a 3- 
foot by B-foot Hardingc rod mill, over a t?wo-compartment S-inch by 12- 
inch Ucnvcr jig, and then to screens. The res~~ltant ,  finest, minus 20 
mcsh product w::s then passed through a Fahrcn\vald sizcr and over two 
Wilecy tables, each producing a tailing, middling, and concentrate. The 
middliilg products were comhined with plus 20 mesh, minus -;,-inch material 
from the screens and treated in a 16-inch by 10-foot Denvcr spiral classifier. 
Thc ovcrfiow from the classifier was re-tabled. As previously stated, 
thv resultant concentrates were of unBnomn but presumably unsatis- 
factory grade. According to conlpany records the ratio of concentration 
\\.as about 4CO:l  during the period I'ipril to July 1947. 

Pensive Yellowknife Gold Mines, Limited (98) 

Z?rji,-ctaces: Bureau of Kort,hnrest Tcnit.ories :ind Yulcon ARnirs, 1947a, Mineral Claim 
Sheet 85-1-11. Hure:tu of Mines, 1940b. Fortier, 1947~ .  Lord, 19413, pp. 79-80. 

Pensive Yellowknifc Gold Mines, Limited, owns the Rare-Kess 
grotip, a, gold prospect of about fourteen claims on the east side of Upper 



Pensive Lake, 38 miles northeast of Yellowknife. The claims are 93 miles 
north-northeast of the Thompson-Lundmark mine (103), whence a vlnter 
tractor road leads to Yellowknife. 

The Rare and Ness claims are (1947) part of an original property 
of about seventy claims recorded late in 1938 and owned by the Harry A. 
Ingraham Trust in 1939. The initial work was done on the present 
property during the latter part of 1939 when four men sank a prospect 
shaft near the southwest corner of Rare No. 15 claim, erected a small 
amalgamation mill, and recovered a little gold. Cabins were erected in 
1940. A wood headframe was erected a t  the shaft in the spring of 194i, 
and a tractor brought in to drive an air compressor, fan, and hoist. Four 
men were employed from May l until late in the year; the shaft was 
deepencd to a reported depth of about 50 feet and some ore milled. 
A little work is reported to havc been done since, but the property was 
inactive in 1947 and 1948. 

The property is underlain by intricately folded and faulted argillite, 
slate, and greywacke of the Yellowknife group. 

The productive vein was examined by Lord in 1939 ant] described a.s 
follows: 

Near the southwest corner of the Rare 15 claim a pit' 27 feet long, 3 feet wide, and 13 
feet deep is sunk on the mist end of s narrow quartz vein in a hand of black slnte ancl 
slaty greywacke that stxiltcs about north 75 tlegr-ees e:~st, dips 80 degrees north, and r:tnges 
in width from 15 to 35 feet in an exposed length of 500 feet. M:my beds in the slate bancl 
are between 1 inch and 6 inches thick, snd the I ~ m d  is bordered by greywacke beds that 
range up to 11 feet thick. The slnte lies on the south limb of an anticline that trends 
north 75 degrees east and is overturned t.owards the south; the slate band a t  the pit is 
about 100 feet south of the crest. of the anticline. A vein of fine-grained, sugary grey 
quartz lies along the bedding of the slate and outcrops for 120 feet, passes under drift a t  
the west end, and tapers to a rusty crack a t  the east end. I t  is 1 foot wide a t  the west 
end of the outcrop, and the total length a t  the surface is not much more than 120 feet. 
The walls of the vein are sharp, free, and straight in most places. In  some places the vein 
branches and in others i t  is cut by veinlets of coarse-grained, white quartz with feldspar. 
About 20 feet of vein a t  the east end ranges in width from l+ inches t,o a thin film of quartz 
and contains abundant visible gold, and a little pyrite and pyrrhotite, and mny contain 
cbalcopyrite, galena, and native copper. Much of the gold occurs as films on transverse 
cracks in the quartz, and some gold films extend across the quartz veinlet and as far 
as inch into the slate. 

Philmore Yellowknife Gold Mines, Limited (137) 

References: Bruder, 1941. Buffam, 1942. Bureau of Mines, 1938s; 1938ea 1940f; 1942c. 
Bureau of Northwest Territories and Yukon Affairs, 1947a, parts of hineral Claim 
Sheets 8.5-H-11, 12, 13, and 14. Ellsworth and Jolliffe, 1937. Hawley, 1939. Jol- 
liffe, 1937a; 1942c. Lord, 1941a, pp. 125-126. 

INTRODUCTION 

Philmore YelIomknife Gold Mines, Limited, owns the Fox group 
of eighteen claims on Outpost Islands, the most westerly islands in the east 
arm of Great Slave Lake. The property is about 55 miles south- 
southeast of Yellomltnife, and a former producer of gold, tungsten, and 
copper. The following account is based mainly on data collected by 
Jolliffe in 1936 and June 1942. The property has not been visited by an 
officer of the Geological Survey since 1942. 

1 This pit was later deepened as a shaft that on September 13,1941, was 44 feet deep and meas- 
ured 5 by S feet a t  the bottom. So far as known all ore treated came from the quartz vein exposed 
by this pit and shaft to a depth of about 50 feet. 



HISTORY 

The claims were staked in July 1935 for Athabaska Syndicate by W. D. 
Brady, M. J. Shunsby, and H. D. Tudor, and were later acquired by Slave 
Lake Gold Mines, Limited. The claims were explored by N. A. Timmins 
Corporation, which held the property under option from November 1935 
to March 1938. Work ceased a t  the latter date, and a t  that time the main 
(No. 1) shaft was about 450 feet deep, and drifts and crosscuts, opened 
on five levels, totalled about 1,700 feet. The mine was then abandoned 
and remained idle until i t  was reopened by Slave Lake Gold Mines, Limited, 
on September 5, 1940, with J. C. Byrne as manager. It was dewatered to 
the 200-foot level by November 17, and mining commenced on December 
5, 1940. Erection of a 50-ton mill had begun in the meantime and milling 
started about February 1, 1941. Only gold was recovered a t  first, but 
on May 1, 1941, the recovery of tungsten concentrates commenced. The 
operators were handicapped by lack of working capital1 and were, con- 
sequently, unable to do sufficient development work to maintain ore 
reserves. The mill was shut down on August 9, 1942, a t  which time the 
No. 1 (main) ore shoot was essentially exhausted between the 425-foot 
level and the surface. Underground work continued until the property 
was closed in October 1942. During this production period the efforts of 
the company were devoted chiefly to the recovery of gold; but some tung- 
sten was recovered. The property was examined during the summer of 
1942, on behalf of the Metals Controller, as a possible source of tungsten, 
then a metal in short supply. International Tungsten Mincs, Limited, 
incorporated in 1942, acquired the property of Slave Lake Gold Mines, 
Limited, and optioned i t  to the Consolidated Mining and Smelting Com- 
pany of Canada, Limited, during part of 1943. Philmore Yellowltnife Gold 
Mines, Limited, incorporated in 1945, acquired the assets of Internat.iona1 
Tungsten Mines, Limited, in April 1946. So far as known, no significant 
work was done a t  the property between October 1942 and Dccember 31, 
1948. 

PRODUCTIOS -4lr;D ORE RESERVES 

The following production data were supplied by the Dominion Bureau 
of Statistics: 

Reserve ore in place underground, as of September 1942, amounted to 
about 11,000 tons grading about 0.6 ounce gold a ton, 0.6 per cent WOI, 

1 Slave Lake Gold Mines, Limited: Report to Bondl~olders and Shnreholders for the Period 
Ending December 31st, 1941, p. 2. 

Year 

1941. ................. 
1942. . . . . . . . . . . . . . . . . .  

Totals ........ 

treated 

Tons 

12,056 

7,368 

20,324 

Copper 
(in concen- 

trates) 

Pounds 

35,420 

77,443 

112.863 

Concen- 

Tons 

Not 
sva11;tble 

297 

. . . . . . . . . .  

WO3 (in 
concrn- 
tr;ttcs) 

Pounds 

8,732 

18.968 

27,700 

Gold (in 
bullion) 

Ounces 

5,637 

3,172 

8,809 

Gold (in 
concen- 
trates) - ~ ~ ~ - ~ ~  
Ounces 

373 

723 ~ ~ ~ ~ - - ~  
1,096 

Silver 

Ounces 

27 

48 

75 



and 0 .7  per cent copper. This ore is in KO. 1 ore shoot of the west zone, 
mainly below the 425-foot level. About 10,000 tons of recoverable tailings 
contain about 0.26 ounce gold a ton, and 0.48 per cent WOs. 

DEVELOPMEST 

Surface work includes pits on eight or more mineralized zones, and 
about 11,000 fest of diamond drilling. 

Underground workings are served by two shafts on an  island about 
2,800 feet long from \vest-southwest t o  cast-northcast, and about 500 
feet wide. The main (No. 1) vertical shaft is about 450 feet from the east 
end of the island. This shaft has two compartments, is about 525 feet 
deep, and serves drifts a t  depths of 50, 125, 200, 325, 425, and 525 fcct. 
The collar of the shaft is in the hanging-wall of the west zone, but between 
the 200- and 300-foot levels tlie shaft enters the foot-mall. An inclined 
lvinze connects the 425- and 525-foot lcvels. Drifts and crosscuts totalled 
about 3,500 feet in June 1942, about 4 months before work stopped. A 
drift on the 200-foot levcl extends about 900 feet west-south\\-est from KO. 
1 shaft t o  connect with a raise to the surface. The raise was designed 
as an  orcpass t o  handle ore from KO. 2 shaft. 

KO. 2 shaft, about 50 feet deep in June 1942, is 2,040 fert west-south- 
west of 3 0 .  1 shaft, and about 300 feet from the  west end of thc island. 
A surface tramway is reported to  connect No. 2 shaft \\-it11 the raise from 
tlle 200-foot level drift from No. 1 shaft. 

GEOLOGY 

The islands are underlain by rnetarnorphosed sedimentary roclts of 
carly l'recambrian agc, and belong to the Wilson Island phase of the Point 
Lake-Wilson Island group. They are mostly quartz-mica schist and 
gneiss, quartzite, and conglomerate. Crossbedding is common and knots 
of andalusite and staurolitc occur in places. The strata are cut by a few 
narrow basic dykes, and by small bodies of quartz containing mica, anda- 
lusite, and rare grains of blue corundum (sapphire). Near the mineralized 
shear zoncs thc strata strike about north 70 dcgrees east and dip about 80 
degrees southeast. Here and there drag-folds offset the beds to  the right 
and pitch about 70 degrees east-northeast. One such drag-fold lies im- 
mediately east of No. 1 orebody. 

DESCRIPTIOR' O F  DEPOSITS 

Shearcd and silicified zoncs with disseminated metallic minerals occur 
in quartz-mica schist and gneiss and lie parallel with the bedding, or nearly 
so. Some \I-ork has been done on eight or more zones that  outcrop on a 
group of four islands. The zoncs outcrop within an arca that  trends 
about no r t l~  70 dcgrees east and is 7,300 feet long and 750 feet wide. This 
area covcrs parts of the four islands and the intervening channels. Most 
of the zones strike between north 65 and 86 degrees east and dip southerly 
a t  angles betnrccn 75 and 85 degrezs. They are exposed a t  the surface 
for lengths up to  1,550 feet and range in width up  to about 10 feet. I n  
places the beds within the shear zones are thinner than those bordering 
the zones or are crossbedded. The rock in the zones is slightly sheared 
along closely spaced fractures parallel with the walls, or is brecciated, but 



none of i t  is strongly sheared. The sheared and fractured rock of the 
zones grades into the wall-rock. A few bodies of quartz with mica and 
andalusite occur in the shear zones. Some of the sheared and fractured 
rock is cut by quartz veinlets and is cemented and partly replaced by 
quartz, chalcopyrite, and pyrite, with which are associated a little fer- 
berite, magnetite, specular hematite, ilmenite, marcasite, bornite, chalco- 
cite, covellite, molybdenite, chlorite, white mica, and gold. Chalcopyrite 
and pyrite constitute up to  20 per cent of the mineralized zones. Scheelite 
is said to  be common in the tungsten concentrates, and has been cletccted 
in the tailings; i t  has not (June 1942) been identified in place. In  1937 
the Bureau of Mines detected 0-20 per cent tin, probably as cassitcritc, 
in a shipment of 1,063 pounds of ore from the 50-foot level of KO. 1 shaft. 

I n  most places the mineralized material in the shear zones is readily 
recognized as an altered sediment. Gold occurs within the shear zones: 
(1) as  leaves on nearly flat joints in quartzite or in introduced quartz and 
sulphides; (2) in quartz veinlets; (3) in quartz bodies with mica and antln- 
lusite; (4) in seams of gouge; and (5) disseminated in impure quartzite 
without apparent introduced quartz. Tungsten, as  ferberite, has been 
found in four shear zones and may occur in others. Ferberite is a dark 
brown to  black mineral and occurs as plates up  to  one-eighth inch across 
in quartz surrounding fragmcnts of roclt. 

Alinost ali underground work has been done on the 11-cst zonc. This 
zone outcrops 30 feet south~vcst of KO. 1 shaft and thence 260 fcet, s o ~ ~ t h  
65 degrecs west t o  the lake shore. The zone extends beneath overburden 
to  the shaft and dips about 80 degrees south. A zone thnt may be a 
continuation of the \vest zonc outcrops 100 fcet east of the shaft and es- 
tends 250 feet north 75 degrees east t o  the east end of the island. The  
width of the zonc west of the shaft ranges up  t o  about 7 feet; the width 
east of the shaft is not ltnown bccaus~  the zone is not ~ ~ c l l  esposcd. X11 
ore mined came from KO. 1 ore shoot in the west zone. This ore shoot 
outcropped about 125 feet west of the s11:lft and h:~s bcen csplored by 
drifts t o  a depth of 525 feet, and by  drill-holes for an additions! 176 fect. 
It pitches ahout 70 dcgrccs east, approximately parallel with the pitch of 
the drag-fold immecliately east of it. 'l'hc following are the approsimate 
drift lengths of gold ore as indicated by stope plans to June 1942: 50-foot 
level, 230 feet; 125-foot levrl, 250 feet; 200-foot level, 230 fect; 325-foot 
level, 170 feet; 425-foot level, 140 feet. Gold ore ~ v s s  niso lound on the 
525-foot level. Drift lengths of tungsten-bearing material (grade 0.5 
per cent or more) are comnlonly greater. The a\-cmge width of tile ore 
shoot is about 2 fcet. The  average grade of the ore mined from this ore- 
body probably averaged be twen  0-6G and 0 -75  per cent WO3, and be- 
tween 0 . 5  and 1 - 0  ounce gold a ton. 

,4n ore shoot a t  KO. 2 shaft is said to  be 185 feet long a t  the surface 
where i t  has nn average width of' 1 .4  feet, and contains 0.65 ounce gold 
a ton and a little tungsten. 

MILL 

The mill treated about 45 tons a day during June 1942. Products 
recovered mere gold bullion and copper-gold and tungsten-gold concen- 
trates. Gold recovery was probably bct~vcen 80 and 90 per cent. Tung- 
sten recovery for 13 months commencing May 1, 1041, was about 10 per 
cent. Tailings were inlpounded for f11 ture treatment. 



COSTS 

Operating costs per ton for the 6 months ended December 31, 1941, 
mere $18.8g1, distributed as follows: development, $3.97; mining, $4.33; 
milling, $5.06; mine overhead, $1.61; other costs (including depreciation 
and pre-production expense write-off), $3.92. 

Pine Point Concession (139) 
References: Bell, J. M., 192913; 1930; 1931. Bell, R., 1902. Carneron, 1917; 1922a. Lord, 

1941a, pp. 130-132. Stockwell and Kidd, 1932. 

The Pine Point concession, which contains deposits of lead and zinc, 
is on the south shore of Great Slave Lake. It is about 110 miles south of 
Yellowknife, and 24 to 52 miles east of Hay River settlement. The latter 
place is the northern terminus of the Mackenzie highway from Grimshaw, 
Alberta. The northwest corner of the concession is the south shore of 
Great Slave Lake a t  the 115th meridian. The boundary extends 15 
miles south from this point; thence 28 miles east; thence 22 miles north 
to Great Slave Lake; and thence westerly along the shore of the lake to 
the 115th meridian. The concession is being explored by the Consolidated 
Miningand Smelting Company of Canada, Limited, and Ventures, Limited. 

Although deposits of lead and zinc near Pine Point were well known 
since about 1898 they were not actively explored until 1929. In  that year 
Northern Lead Zinc, Limited, with finances provided by the Consolidated 
Mining and Smelting Company of Canada, Limited, and Ventures, Limited, 
initiated a vigorous program of geological mapping, pitting, and drilling. 
Before the work was stopped by conditions attending the ensuing depression, 
reports indicated lead-zinc ore amounted to about 500,000 tons. A review 
of this work in 1946 and 1947 led the latter two companies to apply to the 
Department of Mines and Resources for exclusive prospecting rights 
within an area of about 500 square miles surrounding the claims of Northern 
Lead Zinc, Limited. The concession area was granted by Order-in-Council 
in March 1948, for a period of 3 years, subject to the condition that a 
minimum of %50,000 he spent on exploratory work during the first year, 
and a t  least $75,000 during each of the succeeding 2 years. Preliminary 
work commenced about ,June 4 and diamond drilling about July 15. Oper- 
ations for 1948 ended with freeze-np about Kovember 30. Work done 
to that date included thirty-two drill-holcs totalling about 6,000 fcet, the 
construction of requisite roads, camps, and an airstrip about + mile long, 
and the installation of a radio station whereby communication was main- 
tained with the Con mine a t  Yello~vknife. The main object of this pre- 
liminary drilling was to determine the structure, stratigraphy, and other 
geological guides to future esploration. The results have not been made 
public. 

The deposits and adjacent geology were described by Stockwell and 
Kidd as follows: 

As far :IS known lead and zinc deposits occur only in the Presqu'ile dolomites of Middle 
Devonian nqe. The most important deposits are on property of the Northern Lend Zinc, 
Limited, 10 miles south-southwrst of P ~ n e  point. A deposit of less importance occurs 7 
miles southwest of Pine point. Smnll deposits of lead and zinc have been found a t  intervals 
over an aren about 15 miles from east to  west and 10 miles from north to south in the 
vicinity of Pine point [Bell, J. M,, 1931, p. 617). 

1 Slave Lake Gold Mines, Limited: Report to Bondholders and Shareholders ior the Period 
ending December 31st, 1941. 



Some prospecting for lead and zinc has been carried on in Presqu'ile dolomites on the 
northwest shore of the western part of the lake, but i t  is reported that  only unimportant 
amounts of these minerals were found. The Presqu'ile dolomite is about 375 feet thick 
a t  Nintsi (Windy) point [Cameron, 1922a, p. 131 and is a t  least 255 feet thick on the p r o p  
perty of the Northern Lead Zinc, Li i i ted [Bell, J. M., 1931, p. 6151. 

The Northern Lead Zinc, Limited, property may be reached over a wagon road about 
13 miles long, from Dawson landing on the shore of the lake about 3 miles east, of Pine 
point and about 20 miles southwest of Resolution. The deposits were visited by R. Bell 
I19021 in 1899, by Cameron [1917, 1922al in 1916, and were described in 1929, 1930, and 
1931 by J. Mackintosh Bell. 

The deposits outcrop, a t  an elevation of about 200 feet above the lake, on a nearly 
flat upland largely covered by glacial drift and swamp. I n  the immediate vicinity of the 
d~posl ts  the drift in many places is only a few feet thick, but in places is as much as 40 
feet thick. Dolomite outcrops on the sides of sink-holes and on low, flat areas a t  the level 
of the drift or rising only slightly above it. The low flat areas of dolomite are irregular 
in outline, but are generally elongated in a direction slightly north of east. The depth 
of the ground water table is generally about 75 feet, but in some places it  is only 10 feet 
below the surface. Sink-holes are numerous and have been formed subsequent to the 
deposition of the drift. 

The dolomite is generally massive but in a few places is bedded. The beds are flat 
or di a t  angles of 5 to  10 degrees. The structure is difficult to  determine, but in places 
the Xolomite is probably gently domed. Thin-bedded, dolomitic limestone, in places 
associated with argillaceous lenses, has been found in shafts and drill holes and apparently 
occurs in narrow layers which are more conspicuous towards the bottom and top, where i t  
is fossiliferous [Bell, J. M., 1931, p. 6151. 

The massive dolomite is coarse to fine grained. The coarse dolomite is usually grey, 
but some is brown; the grey dolomite in some places is mottled with white. The fine- 
grained dolomite is generally brown, but a greyish type is also present. Pores and cavities 
occur in both the coarse and the fine-grained dolomite. The pores are small space5 be- 
tween the faces of crystals which make up the rock. The cavities are larger openings from 
a fraction of an inch to a foot or more across and have irregular, curved, or angular out- 
lines. The cavities are lined with very coarse, whit,e dolomite forming curved rhombo- 
hedral crystals from $ to  4 inch across. Similar coarse, white dolomite also forms veinlets 
cutting the grey and brown dolomite. In  some places the coarse, white dolomite is assoc- 
inted with sulphides; the dolomite is in part earlier and in part later than some of the sul- 
phides and it  is probable that both were deposited from the same solution. I n  many 
places, however, no sulphides are associated with the coarse, white dolomite. The grey 
and brown dolomites formed earlier than the white dolomite and may or may not be related 
in origin to the solutions that deposited the white dolomite and the sulphides. 

Sulphide deposits are known to occur chiefly a t  four localities: A, B, C, and D.' 
Locality A is in the southeast part of the Melville claim. Sulphides are exposed on 

the walls of a sink-hole, in test pits, and in a shaft 21 feet deep. The exposures indicate 
mineralization over a roughly circular area 280 feet by 220 feet. The sink-hole, which 
is on the south side of the arca, is a crescent-shaped depression 280 feet in diameter. The 
concave side of the sink-hole faces north. 

Locnlity B is about 1,000 feet south of locality A. It is in the eastern part of Paragon l 
claim and extends across some fractional claims into the western part of Paragon 3 claim. 
Many churn drill holes, generally a t  intervals of 50 feet, have shown lead and zinc mineral- 
ization in a western area and in an eastern area. The two areas almost touch one another 
and further exploration may show that they are connected. From the results of the drilling 
i t  may safely be inferred that lead and zinc mineralization occurs in the western area 
almost continuously over an area 600 feet long in an easterly direction and 100 t o  300 
feet wide, and, in the eastern area, over an area 400 feet long in a northerly direction and 
300 feet wide a t  the south end and 50 feet wide a t  the north end. Sulphides also occur in 
a shaft 35 feet deep, in many test pits, and on a few surface outcrops. Only a few small 
sink-holes occur on the mineralized areas. 

Locality C is about 900 feet easterly of the east end of locality B. I t  is on and near 
the boundary between Paragon 3 and Paragon 4 claims. Sulphides are exposed on the 
walls of a large sink-hole, in n shaft 76 feet deep, in a few open-cuts, and on natural ex- 
posures, all of which indicate a mineralized area roughly circular in shape and measuring 

1 In writing the following description of these localities, a detailed map made by the Northern 
Lead Zinc, Limited, was freely used. 



300 feet by 270 feet. The large sink-hole, which is on the nortjh side of the nrea. is a 
crescent-shaped depression 300 feet in diiuncter. The concave side of the sink-hole fnces 
south. Many smaller sink-holes occur in thc mineralized area and are scattered over a 
distance oi 200 feet south of it. 

Locality D is ahout 2,600 feet slightly north of east of locality C. I t  is in the south- 
east part of Gwynn claim. Sulphides occur on the w:~lls of a large sink-hole which forms 
an almost conplcte circle about 260 feet in di::meter, and in test pits and n shaft 51 feet 
deep within the limits of the sink-hole. M::ny drill holes, grncrally about 50 fcct apart, 
have been put down within and ::round the sink-hole. From the results of the drilling it  
may safely be inferred th:tt lead :~nd  zinc mincr:~liz:ition occurs almost cont~inuously over 
a roughly circular a rm uboat 400 feet in c1i:imctrr. Another 1:lrge sink-hole. roughly 
circu1:xr and about 120 feet in di:~meter., lies a\)out ZOO feet slightly west of nort.11 of the 
sink-hole just mentioncd. Lead :in(! zinc miner:~ls occur in loose frligments in the sink- 
hole rind in a shnft l5a feet deep in the ccntre of t.hc sink-holc. Drill holes a t  intervals 
of 50 feet on t,he U-est, north, and east sidcs of thc sink-hole, and a t  irregular intervrils 
between the two sillli-holes, showcd no 1e:td nntl zinc miner:~liz:~tion or any small qunntitics 
of it. 

The enstcrn I~ounclary of lead and zinc miner:uliz;ition of the enstern arcn at  locality 
B is fairly wcll delined Ijy tlrill holes which sho\x:ed no i~nport,nnt values in lead and zinc. 
I n  general, however, not enough drilling has I~cen do~~ct  to show thc boundaries of the iargc 
mineralized are:us a t  either 13 or D loc:llitics, :~lthouah sevel.;rl scattered holes outside of 
the are:*s show little or no values in Icad :mrl zinc. The drilling has nowhere eliminated 
the possii~lc esistence of n~incr:ilized mnsscs less th:rn 50 fcct :icross. The dcepcst churn 
drill hole is 255 lert  t~ntl the average dcpt,h of all of them is about 100 feet,. Lead : ~ n d  
zinc v:llues tvcre :~bscnt or negligible in thc bottom of most of the holcs, inc:ic::!ing that the 
horizont:~l dimensions of the deposits are grelrtcr t.11:u.n the vertic::l dimcnsio~~s. Some of 
the tleposits, a t  least, arc 1oo:~ted on the prob:thlc dome alrendy ment.ione!l. 

The sulphides in t.he dcposits :ire sp!lnle~iie, g:Jena, and pyrite. These are in pn1.t 
altered to limonit,e, smithsonite, :md prot):ul-)ly ccrussite and :Ire associritetl with grey, 
brown, and whitc dolo~nitc, c:tlcitc, anti [Bell, .i. PI., i93!] small amounts of quartz and 
~ericit~e. As sccn in natural exposures, in opcr:-cuts, : ~ n d  in shafts, thc sulphitles, white 
dolomite, calcitc, and alter:tt.ion products occilr as iillings of cracks and cavities in grey 
and brown dolomites and the sulphides occur as comp1et.e or partial replacements of the 
grey and brown dolomites. The replncement deposits form irregular masses and occur 
along and across beds. In the drill holes [lZell, J. M., 1931, p. 6181 beds of lon~ mineral- 
i z~ t ion  may separate successive beds of ore and ore is not limited to surface croppings. 
Assay values of lead, zinc, and silver have bcen published in the three articles Ily J. Mack- 
intosh Bell. The silver values are negligible. 

In  the veinlets and open cavities there is some irregularity in the order of deposition 
of the sulphides, hut pyrite is generally followetl by galena and ~phalerit~e. As shown in 
the drill holes pyrite is generally most abundant on the top, exrept where removed by 
erosion. Beneat,h the pyrite, galena and spha1erit.e are generally mixed in various pro- 
portions, but near the bott,om spha1erit.e usuaEYy predominates over calen:~. On nat,ural 
exposures, the sulphides are loctilly fresh but are generally partly or almost completely 
oxidized. In  depth [Bell, J. M., 1931, p. 81.31 highly oxidized beds are found below those 
that show no obvious oxidation and the deposits are oxidized in places down to n depth of 
100 feet. The large sink-holes are formed chiefly as a result of decomposition of pyrite. 

P.L.D. Group (118) 
Reference: Lord, 1941a, pp. 120-122. 

The P.L.D. group of twenty-three claims lay about 49 miles east of 
Yellowknife and about 2$ miles south of the end of an arm of Desperation 
Lake that extends 14 miles southurest from the main lake. The claims 
were staked late in July 1939 by Peter Davidson and Peter Lauder, and 
were owned by Thomas Payne, W. F. Payne, I. R. Payne, and 0. Banks. 
Four men were immediately employed to prospect the claims and remained 
on the property until the end of August, when work stopped. The property 
attracted widespread attention a t  the time of its discovery and specimens of 
quartz, reported to come from these claims, contained plentiful coarse 



gold. Most work was done on three zones of quartz veinlets and these are 
known, from north to south, as No. 1, Discovery, and No. 2 zones. The 
claims were visited by the writer on August 22, 1939. They have since 
lapsed. 

The property lay within an area of greywacke, slate, and quartz-mica 
schist of the Yellowknife group. Some of these rocks contain small, 
rounded knots, ranging up to 3 inch long, of metamorphic minerals. In  
places the beds strike north 25 degrees west and dip 80 degrees northeast. 
The nearest granite bodies outcrop 9 miles north of, and 9 miles southeast of, 
the claims and intrude the Yellowknife rocks. 

Near No. 1 zone the greywacke and slate strike north 20 degrees west 
and dip steeply east. Quartz of No. 1 zone occurs as irregular stringers 
within an area about 200 feet long and 90 feet wide and parallel with the 
sediments. Quartz may constitute 5 per cent of this area, and the enclosing 
rock is not notably altered or sheared. This zone of rocks and quartz 
stringers grades in all directions to rock without quartz stringers. The 
zone is esplored by one trench, which is near the centre of the area, is 25 
feet long, and is transverse to the bedding. Quartz constitutes about 15 
per cent of the rock exposed by the trench, and most quartz occurs as 
stringers that range up to 2 inches in width. It is fine grained and grey 
and contains a very little pyrite, pyrrhotite, chalcopyrite, arsenopyrite, 
chlorite, and feldspar. No gold was seen in No. 1 zone, although coarse gold 
was seen in specimens reported to have come from the trench. 

Trenches on Discovery zone are about 750 feet south-southwest of No. 
1 zone. Beds near Discovery zone strike north 30 degrees west and dip 
85 degrees northeast. Rock within the zone is jointed parallel with the 
nralls of the zone, and this sheeted zone may be continuous for 1,100 feet. 
It trends parallel with thc beds and is about 15 feet wide in places, but the 
walls are not sharp. The rock within the zone may be mostly slate and 
slaty greywacke, whereas the rock on either side of the zone may be mostly 
greywoc!:o. A littlc quartz outc:.ops in several plnccs throughout the 
exposecl part of the zone ancl occurs as clusters of veinlets and irregular 
bodies. Two trenches 36 ft>ct i~p:irt crosscl~t the zonc mherc i t  cont:tins 
the highcst proportion nf quartz. In one trcnch, 20 feet long, quartz 
veins t m t  rangc in widtl: from : inch to  1; fcet occupy one-quarter of the 
sheeted zonc, which is there about 23 lcet wide. The othcr trench is 15 
feet long and the rocli esposcd by the castern 6 feet of the trench is about 
one-third quartz. Thc quartz at the trenches is fine-grained and grey to 
white and contains a very little pyrite. Coarse gold was seen in a 6-inch 
band ol' ribboned quartz in onc trcnch, but appreciable amounts of gold are 
not hnown to occur else~vlicre within the zonc. 

Iqo. 2 zone is about, 1,700 feet south~rcst of Discovery zone and is a 
zone of slightly fractured rock cut by a stock-work of quartz stringers. 
The enclosing quartz-mica schist and slatc strikc north 25 degrees west and 
dip SO degces northeast; thc rock within the fractured zone may be a 
little more slaty than the rock on either side. The zone parallels the en- 
closing sediments, is exposccl for 135 fcet, and passes under muskeg a t  
each end. The exposed part ranges from 25 to 45 feet in width and in 
most places the fractured rock grades into unfractured rock. The zone 
is explored by five crosscuts trenches. These average about 10 feet long 
and the exposed rock contains about 20 per cent quartz. This occurs as 



veinlets and irregular masses and much of it is fine grained and dark grey 
to white. Some coarse-grained, milky white quartz with feldspar occurs 
as veinlets that cut the fine-grained variety. The quartz contains fragments 
of schist and slate, and a little chlorite, pyrite, and arsenopyrite. The 
metallic minerals also occur here and there in the adjacent wall-rock. 
No gold was seen, but a sample cut across 3 feet of quartz and rock in one 
trench is reported1 to have contained about ounce of gold a ton. 

Polaris, Vega, and Star Claims (9) 
Reference: Kidd, 193213, pp. 56-58. 

These claims lay 2 miles west of the mouth of Sloan River, on the 
north shore of Hunter Bay of Great Bear Lake. The following description 
is by Kidd. 

The claims are crossed diagonally by a large quartz vein known a.4 the Sloan dyke. 
This vein has a general strike of 50 degrees and is nearly vertical. It has been traced 
from the lake shore northe,ast for 7 miles. The width in places is several hundred feet. 
Two other veins, converging somewhat to the south, lie 600 and 1,500 feet, respectively, 
northwest of the "Sloan dyke". The Sloan vein is bordered on the west by red granite 
and on the east by massive, fine-grained, brown to purple rocks of the complex, and carries 
numerous scattered grains of feldspnr, quartz, epidote, and other minerals. Along both 
borders of the vein the rocks are considerably altered for as much as 100 feet in places. 
There are shattered zones in the vein itself. 

A mineralized band in the vein has been found in an isolated outcrop near the lake 
shore and has been traced by four pits t o  within 200 feet of the shore. Further work 
here has been prevented by the deep overburden. The three northern its show a band 
of chalcopyrite-bornite mincrslization, bordered on the west by alteref and chloritised 
granite and on the east by intensely altered rocks of the complex. The chalcopyrite tends 
to be more abundant in the westein part of the vein and the bornite in the eastern part. 
The mineralization in the different pits is as follows, the pits being numbered from north- 
east to southwest: 

Pi t  No. 1: A few specks of chalcopyrite a t  one place. 
Pi t  No. 2: 15 feet with occasional specks of bornite and chalcopyrite, followed t o  

the east by 14 feet with scattered blebs and areas, some inch wide, of bornite 
and chalcopyrite. 

Pit  No. 3: Little material exactly in place is visible, but some fragments as much as 
2 feet wide contain abundant bornite. 

Pit No. 4: Caved; there are no exposures. 

Pits 1 and 4 are about 150 feet apart. A diamond drill-hole, 350 feet 
southwest of pit 4, was directed a t  right angles to the strike of the vein and 
inclined a t  60 degrees to  the horizontal; the hole intersected disseminated 
chalcopyrite and bornite for a length of 96 feet beginning 141 feet from the 
collar. The true width of this mineralized material is not known. 

Prelude Lake Pegmatites (101) 
Refmence: Jolliffe, 1944a, p. 33. 

An area of about 10 square miles immediately north of Prelude Lake 
was prospected for beryl by the Geological Survey in June 1943. This 
area, about 17 miles northeast of Yelloml<nife, included the Dike group of 
claims staked that year for Frobisher Exploration Company, Limited. 
These claims have lapsed. 

1 Payne, T.: peraonal communication. 



The area [according to Jolliffe] is underlain by closely folded, altered, sedimentary 
rocks [of the Yellowknife group], cut by irregular bodies of pegmatite and pegmatitic granite. 
In  general, the larger the body, the greater the proportion of granite. Beryl was found 
in fifty-six of the one hundred pegmatites examined and displayfi crystals faces up to 7 
inches wide and 17 inches long. Minerals common to all pegmatites are grey and pink 
feldspar, quartz, muscovite, and black tourmaline. The beryl-rich sections commonly 
occupy medial positions in the pegmatites, and in places contain, in addition to the above- 
ment,ioned minerals, minor amounts of green and red tourmaline, lithiophilite, tantalite- 
columbite (specific gravity 5.94 on one specimen.. . .), with crystal faces up to + inch by 
l+ inches, lazulite, gahnite (zinc spine]), and several unknown minerals. 

The three most important beryl concentrations known are in dykes 
about 5,500, 7,000, and 16,000 feet north of the most northerly bay of 
Prelude Lake, but none is of ore grade. 

Prospect Street Syndicate (99) 
References: Bureau of Mines, 1948d. Bureau of Northwest Territories and Yukon Affairs, 

1947a, Mineral Claim Sheet 85-1-14. Henderson, 1941c. 

INTRODUCTION 

Prospect Street Syndicate owns one hundred and thirty-five claims 
as follows: the A.M., Arab, Bunt, Cam, Dod, Mer, Plum, Q.T., Ron, and 
W.A.B. groups of twelve claims each; the N.L. and Webb groups of six 
claims each; and the Beth group of three claims. These cover a compact 
area measuring about G+ miles from south-southwest to north-northeast. 
They lie mainly on the east side of Cameron River, and about 45 miles 
northeast of Yellowknife, 8 to  14 miles south of the Camlaren mine (G4), 
and 13 to 7* miles north of the north end of Upper Ross Lake. Numerous 
rock ridges rise an estimated 300 feet above Cameron River and trend 
north or northeast. Several lakes on the property are suitable for the use 
of aircraft from Yellowltnife; and one of these, the site of the present camp, 
is 9 mile long, $ mile east of Cameron River and 3 miles north of the north 
end of Ross Lake. A winter road to  the property of Peg Tantalum Mines, 
Limited (97), connects Ross Lake with Yellowknifc. The writer visited 
the property on July 19, 1947. R. W. Edie was in cha,rge of exploration. 
G. Murphy of Ycllowknife and F. P. Webb of Hartford, Connecticut, 
were CO-managers of the syndicate. 

HISTORY, CAMP, AND DEVELOPIMENT 

The claims were staked by G. Murphy and associates in the spring of 
1945 and acquired by Prospect Street Syndicatc latcr that year. To date 
(December 31, 1947) this organization has been cngaged in esploring its 
extensive holdings, and completing such work as is required to maintain the 
claims in good standing. About 1,000 feet of X-my diamond drilling was 
completed ia 1946, and more than 1,500 feet during the spring and summer 
of 1047. I n  addition to prospecting, some trenching and stripping are 
reported to have been done a t  various localities each year. The camp, 
a t  the time of the writer's visit, consisted of five tcnts. 

GEOLOGY 

The claims are underlain mainly by volcanic rocks of the Yellowltnife 
group. These comprise andesite, dacite, and basalt lavas ~vith minor 
interlayered tuff and agglomerate. Pillow structures are common. These 



roclts trend north or northeast and face west or northwest. They are over- 
lain, along the west border of the claims, by greywacke, slate, and other 
scdimentary strata of the Yellowknife group. The volcanic roclcs have been 
intruded by a batholith of granocliorite and related rocks, the west contact of 
which lies about mile east of the claims. Near this contact the volcanic 
members have been invaded by many granodiorite dykes. Dylces of 
hornblende gabbro and similar rocks, some with scattered phenocrysts of 
pinkish to white weathering feldspar, cut the granodiorite and volcanic 
roclcs, resulting in the rather complex contact zone found immediately 
east of the southern half of the property. Diabase dykes occur here and 
there; they are relatively fresh, weather red-brown, trend about northwest, 
and are the youngest rocks recognized. 

DESCRIPTION OF DEPOSITS 

Rusty shear zones containing quartz, pyrite, pyrrhotite, arsenopyrite, 
and gold are reported1 to have been esposed on Q.T. No. 11, N.L. No. 2, 
and Arab No. 53 claims. 

Ilomever, throughout the summer of 1947, the Franlc quartz vein 
was regarded by the owners as the most promising known gold occurrence, 
and this was esamined briefly by the writer. It was discovered on June 
4, 1947, on Ron No. 27 claim, about I mile west of thc granodioritic batho- 
lith. The enclosing roclcs are white weathering, medium-grained granodio- 
rite alinost tlcvoid of ferromagnesian minerals; and finc- to medium-grained, 
h!ack, dioritic rock. The latter is in part massive, but elsewhere displays 
foliation that trends about north 30 degrecs west and dips G5 to 80 degrees 
northeast. Some of the dioritic rock may be rccrystallizcd andcsitic lava, 
and thus older than thc granodiorite. Nevertheless, within 100 fcet of 
the vcin, simil~r dioritic rock contains scattered ;-inch pink or n-hitc 
felrlspar(?) phenocrysts, displays chilled borders, and clouhtless occurs as 
dylics younger than the granodiorite. Accordingly, a dctailed examination 
of the dioritic wall-rock might reveal that some of it, although dsvoid of 
promiilcnt phcnocrysts, likewise represents a dyke or dykes younger than 
the granodioritc. 

The vcin strikcs about north 15 degrces west, dips easterly a t  about 
80 degrees, and is exposed by fourteen trenches for a length of nearly 140 
feet. Its average true width a t  the surface is about 31 feet. At the south 
end of the exposure i t  narrows and ends in granodioritc. Elsewhere the 
rocks adjoining the vein are mainly dioritic types (altered andesitic lava 
and/or basic dyke rock) escept that granodiorite outcrops here and there, 
mainly on the east wall. At the north end of the exposures the vein bends 
so as to strike about north, and passes beneath drift. The wall-rocks, 
for as much as a foot or so from the quartz, are a little more fractured than 
clsewhere. In part the walls of the vein are free and sharp; elsewhere 
branch veinlets pass from the main vein into the wall-rock, and in part 
parallel the foliation. Other veins and groups of veinlets are esposed here 
and there in the nearby rocks. Abundant gold was seen in the vein in two 
trenches about 65 and 75 feet from the south end of the vein. Here the 
quartz is medium grained and grey, and contains arsenopyrite, chal- 
copyrite, pyrite(?), and galena(?). The arsenopyrite occurs as seams up 

1 Data from a report by W. L. McDonald, Consulting Geologist, Yellowknife, submitted to 
Prospect Street Syndicate, September 4, 1946. 



to  inch or more in width, and as disseminated crystals. Many rusty 
cavities found in the quartz were probably formerly filled with this mineral. 
A surface assay plan supplied by the owners indicates an ore shoot 99 feet 
long, with an average width of 3 - 2  feet and gold content of 0.61 ounce a ton. 
Eight short diamond drill-holes are reported to have explored the vein 
after the writcr's visit, but the sampling results are not known. 

Ptarmigan Mines, Limited (82) 
Rejerences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-5-9. Henderson and Jolliffe, 1939, p. 332. Jolliffe, 1938, pp. 35-36; 1946. 
Lord, 1941a, pp. 97-99. 

INTRODUCTION 

Ptarmigan Mines, Limited, is a former gold producer located about 
6-miles northeast of Yellowltnife. The company is controlled by the Con- 
solidated Mining and Smelting Company of Canada, Limited, and owns 
the Jack and Lily groups of about twenty-four claims. A 5-mile gravelled 
road connects the mine with a dock on the east side of Yellowlrnife Bay; 
and motorboat service was operated between the dock and Yellowknife 
settlement. H. M. Powell \{;as mine manager. The property was last 
visited by the writer in August 1939. 

HISTORY 

The Jack group of six claims was stalted in April 1936 by J. A. Morie, 
and the Lily group of eighteen claims was staked in July 1936 by J. St, v e n s  
and W. G. Matthews. Some trenching and diamond drilling were done 
on the groups during the summer of 1938 by the Consolidated Mining and 
Smelting Company of Canada, Limited. Ptarmigan Mines, Limited, 
was incorporated in Octobcr 1938. A three-compartment vertical shaft 
was begun in October 1938. A 100-ton mill commenced operations on 
November 27, 1941, and afforded the first gold brick on January 3, 1942. 
Milling stopped on August 31, 1942, when the property was closed because 
of unusual conditions attending World War 11. No work has been done 
since (December 31,1948). 

PRODUCTIOK AND ORE RESERVES 

The following production data were supplied by the Dominion Bureau 
of Statistics. 

So far as known no statement of ore reserves has !:em released by the 
operators. 
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Year 

1941 ................................ 
1942.. .............................. 

Totals.. .................... 

Ore treated 

Tons 

3,096 

31,333 

34,429 

Gold 

Ounces 

8S3 

11,038 
- 

11,921 

Silver 

Ounces 

172 

2,355 

2,527 



DEVELOPMENT 

The three-compartment vertical shaft, near the northeast corner of 
Jack No. 6 claim, is 923 feet deep; i t  affords access to the underground 
workings, all of which are on or near No. 1 vein. The shaft is about 40 
feet north of the vein, which is opened by drifts that  totalled (September 
1941) about 5,760 feet, as follows: 150-foot level, 1,000 feet; 300-foot level, 
1,000 feet; 450-foot level, 750 feet; 600-foot level, 2,160 feet; 750-foot 
level, 350 feet; and 900-foot level, 500 feet. Raises connected the 750- 
foot with a11 overlying levels and the surface. 

GEOLOGY 

The strata near No. 1 vein are sedimentary members of the Yellow- 
knife group, now fine-grained quartz-mica schist interlayered with a little 
slate. A very few rounded nodules of metamorphic minerals occur here 
and there and range up to 3 inch in diameter. Tourmaline-bearing musco- 
vite-biotite granite and pegmatite outcrop 3 miles northeast of the shaft 
and are intrusive into the sedimentary strata. The beds a t  the vein strike 
about north 10 degrees west, dip easterly a t  65 to 75 degrees, and are 
overturned. The axes of some folds in the vicinity strike north~vesterly 
about parallel with the No. 1 vein. The Ptarmigan fault is about $ mile 
east of the shaft, and strikes about north 10 degrees west; it.s relation to 
No. 1 vein has not been established. 

No. 1 Vein 

Although several veins are reported on the property only KO. 1 vein 
is known to contain orebodies. It strikes north 65 degrees west, is about 
vertical, and is exposed on the surface for 1,300 feet on Jack Nos. 5 and 
6 claims and Lily No. 2 claim; both ends are hidden by drift. The vein 
is a continuous body of quartz, but includes a little wall-rock. The ob- 
served width a t  the surface ranges from 1 foot to 25 feet, and the maximum 
width may be 45 feet; the average width is about 12 feet. Near the north- 
west end of the outcrop the vein averages about 4 feet in width, and near 
the southeast end about 8 feet. The dimensions on the 150- and 300- 
foot levels are about the same as a t  the surface. The south wall of the 
vein is commonly sharp, tight, and sinuous, but in places i t  is nearly 
straight and slightly sheared. The north wall is commonly highly irreg- 
ular, and many tongues from the vein enter the wall-rock; in places the 
vein is separated from the wall-rock by a stock-work 10 feet wide composed 
of sehist and quartz veinlets. A fault outcrops about 620 feet northwest 
of the shaft, is about vertical, and strikes about north; the vein on the 
west side of the fault is displaced 13 feet north relative to  the vein on the 
east side. Some of the quartz is light or dark grey and mottled, and the 
texture ranges from coarse grained and glassy to  fine grained and sugary. 
Milky white quartz, as veinlets up to 3 inches wide with indefinite bound- 
aries, cuts the grey quartz and here and there occupies the full width of 
the vein or occurs near the north wall. Some grey quartz is ribboned by 
seams parallel with the walls and 4 inch to 3 inches apart; the seams contain 
micaceous minerals, and some are slightly sheared and have smooth 
faces. Much of the ribboned quartz occurs near the south wall. Minerals 
other than quartz probably constitute less than 1 per cent of the vein in 



most places. Pyrite, sphalerite, and galena are the most plentiful metallic 
minerals; other minerals include arsenopyrite, chalcopyrite, pyrrhotite, 
native copper, gold, brown tourmaline, pale green feldspar, carbonate, 
and a very little scheelite. Much of the pyrite and sphalerite occur in 
the quartz as irregular patches; most of the pyrite in these patches is very 
fine grained, occupies drusy cavities, and is moulded on clear quartz 
crystals. Where the quartz contains appreciable quantities of gold i t  
also contains other minerals, notably pyrite, sphalerite, galena, and tour- 
maline. Gold commonly occurs in ribboned, grey quartz where much of the 
visible metal forms thin flakes on or near the seams. 

The ore shoots are highly irregular, and dimensions are not available 
for publication. Much of the known ore on the 150- and 300-foot levels 
occurs near the south wall of the vein, but not all quartz near this wall is 
ore. Probably many of the ore shoots are narrower than the vein. Their 
boundaries cannot ordinarily be determined by inspection, and much 
sampling and assaying were required to avoid excessive dilution by barren 
or low-grade quartz. Apparently this difficulty in distinguishing ore- 
grade quartz resulted in some dilution; and satisfactory calculations of 
the gold content of the ore were made by first averaging the assays, then 
reducing ('cutting') assays higher than this average to 1 .5  times the average, 
and finally re-averaging to obtain a 'cut' grade. 

OPERATING COSTS 

Operating costs, before tases and depreciation, were: 1941, $13.67 s 
ton; 1942, $11.99 a ton. 

Rich Group Yellowknife Mines, Limited (83) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-5-8. Jolliffe, 1936, pp. 4, 5; 1938, pp. 36-38; 1942a. Mines Branch, 1936a. 

Rich Group Yellowknife Mines, Limited, owns the Rich claims on 
the east shore of Yellowknife Bay opposite Yellowknife. The following 
quotations are by Jolliffe (1938): 

This group comprises twenty-four claims, staked in September 1934 for Yellowknife 
Gold Mines, Limited, by C. J. Baker and H. Muir. A subsidiary company, Burwash 
Yellowknife Mines, Limited, was formed to take over the claims. During the summer of 
1935 an open-cut 25 feet long and 30 feet deep was put down on the widest part of the 
discovery vein near the northeast corner of the Rich 4 claim.. . .. All the quartz from 
the open-cut with a little wall-rock, aggregating in all 1G tons, was shipped to Trail, 
B.C., for treatment and yielded 13.6 ounces gold to the ton1. A 2-compartment vertical 
shaft was started in September 1935, and this haxl been carried t o  a depth of 125 feet by 
the end of that  year. Early in 1936 n crosscut was driven 70 feet west from the shaft at 
the 125-foot level and several quartz lenses were intersected and drifted on, but no values 
comparable to  those in the open-cut were found. During the summer of 1936 more than 
2,000 feet of diamond drilling and 300 feet of trenching were done on the discovery and 
adjacent veins. Development work on these was discontinued in September.. . . . . . .. 

Rich Group Yellowknife Mines, Limited, incorporated in 1945, 
acquired the Rich claims and is reported to have completed about 9,200 
feet of diamond drilling in 1945. So far as known the property has been 
inactive since. 

1 Personal communication from the late L. T. Burwasl~. 
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. . . .The country rock [near the discovery vein] is greywacke and slate of the.. . . 
Yellowknife group. The bedding varies in slrike from north 60 degrees east t o  south 
60 degrees east; the dip is vertical to  steeply south, but tops of beds face north. A shear 
zone containing quartz lenses strikes about 15 degrecs east of north, dips 75 degrees west, 
and marks a fault along which the rocks on the west side have moved relatively upward 
and slightly south. This shear zone is exposed for 230 feet to where it disappears under 
muskeg and drift to  the north and south, respectively. I t  is only slightly widcr than the 
quartz lenses that it  contains. Where no quartz is present the shear zone is marked by a 
few inches of chlorite schist. Rather dark quartz, in widths up to 10 inches, occurs a t  
intervals along the exposed length of the zone. The open-cut and shaft are locat,ed a t  
the greatest width of quartz, about 45 feet from the south end of the outcrop. Here for 
25 feet along the zone widths up to 27 inches of quartz occur and are offset in several 
places by cross faults. The maximum horizontal displacement observed along any of 
these is 3 feet. The vein is largely grey quartz with considerable brown-weathering pink 
dolomite, some calcite, and minor amounts of pink to buff feldspar. The metallic minerals 
in order of their apparent relative abundance are arsenopyrite, pyrite, gold, marcasite, 
chalcopyrit.e, galena, and pyrrhotite. The gold occurs chiefly in quartz, but some is in 
carbonate, and a very little in the chloritic schist marking the foot-nrsll of the vein. 

On the 125-foot level t,he shear zone cont.ains up to 2 inches of dark, glassy quartz 
on the north wall of the crosscut, and less than an inch of chlorit,e schist on the south mall. 
The zone was drifted on for 53 feet south of the crosscut. In  this distance quartz nowhere 
exceeded 30 inches in width, and in places was absent. One face sample across 5; feet, 
including a 10-inch width of quartz, is reported to  have assayed 0-35 ounce gold a ton1. 

Russ-Rae Yellowknife Mines, Limited (42) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, I~lineral Claim 
Sheet 86-B-3. Tremblay, 1948, p. G. 

Russ-Rae Yellonrknife Mines, Limited, owns the Linda group of 
twelve claims and the Quebec group of sis claims. These claims are 
about 2 miles west of Damoti Lake, about 2+ miles north of the camp 
of Snowden Yellowknife Mines, Limited (43)) and about 123 miles north- 
northwest of Yellowknife. 

According to Tremblay: 
. . . .On the Linda No. 11 claim two exploratory trenches were cut in August 1946 

to test n few quartz stringers reported to contain visible gold. The veins occur in slightly 
mineralized basic volcanic rocks. 

The volcanic rocks referred to  form part of the Yellowknife group. 

Ruth Group (The Consolidated Mining and Smelting Company 
of Canada, Limited) (121) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-7. Henderson and Jolliffe, 1941. 

The Ruth group of fourteen claims lies 4 miles west of Frangois Lake 
and 57 miles east of Yellowknife. It may be reached by airplane from 
Yellowknife, or by tractor train over a 32-mile winter road from the 
company's wharf at the mouth of Frangois River on Great Slave Lake. 
The author examined the property on September 18, 1947, and found the 
camp deserted and underground workings flooded. 

1 Personal communication from the late L. T. Burwash. 



FIIRTOILT .\XD I'I1ODCCTIOS 

The claims i17ere staked by J. Michelson on behalf of the Consolidated 
Mining and Smelting Company of Canada, Limited, during the summer of 
1940. About twelve men werc employed a t  the property in 1941 when a 
shaft was sunk on Ruth No. 4 claim. A 25-ton mill was freighted to the 
property by tractor train during the following winter. The mine operated 
for about a month in July and August 1042, and the mill from August 1 
to 12, inclusive. The property was then shut down because of a shortage 
of labour and, to December 31,1949, had not been reopened. 

From August 1 to 12, 1942,186-8 tons of ore was treated,resulting in a 
recovery of 152.45 ounces of gold and 23 14 ounces of silver. A picking 
belt enabled the operators to reject about 30 per cent waste rock from the 
material mined; and an ultraviolet lamp installed over the belt provided a 
means of sorting scheelite-rich fragments. 

Data on orc reserves are not available for publication. 

CAMP AND PLANT 

The camp is a few hundred feet west of a deep narrow lake used for 
aircraft landings. The buildings include a cottage, two-story bunk-house, 
coolr-house, two-story combined office and staff-house, mill, dry, hoist 
house, and steel shop. They are of frame construction, uninsulated, 
sheathed with rubberoid, and in fair repair. The mill has been partly 
dismantled and some items removed from the property. 

DEVELOPMENT 

Surface work includes more than ninety trenches on six veins, and most 
of these trenches are on Nos. 1, 2, and 3 veins. About twenty, short dia- 
mond drill-holes have explored Nos. l and 2 veins from the sui-face, and 
some undergound diamond drilling has been done on the latter vein. No. 
2 vein was opened by a two-compartment shaft, collared in the vein, and 
inclined 80 degrees east para.lle1 with the dip of the vein. This shaft, on 
Ruth No. 4 claim, is about 200 feet deep, and a little drifting was done on 
the 100- and 200-foot levels. Stopes were opened above'the 100-foot level. 

GEOLOGY 

The property is underlain, except for minor dykes and sills, by grey- 
wacke and slate of the Yellowknife group. The greywacke occurs in beds 
up to many feet in thickness. It is a buff weathering, dark grey rock. On 
suitably broken surfaces it displays a slight sheen due to mutually parallel 
biotite flakes. Many beds grade from coarse grained a t  the bottom to 
fine grained and slaty a t  the top. The slate beds are black and commonly 
well cleaved. Here and there they exhibit numerous tiny spots or aggre- 
gates of micaceous material, each about inch in diameter. Near Nos. 
1, 2, and 4 veins the beds strike about north 10 degrees east and dip 75 
to  85 degrees east or are vertical. They form a tight anticline, the axial 
plane of which strikes about parallel with the beds and dips about 80 degrees 
east. A few hundred feet south of No. 2 vein the beds bend around the 
fold axis and indicate an almost vertical plunge. Elsewhere the axial part 
of the fold is marked by a zone of broken rock cut here and there by 
irregular quartz bodies, or is covered with drift. 



The greywackes and slates are cut by a few sills or dykes of white 
weathering quartz-feldspar porphyry, up to 6 feet or more in width. These 
bodies outcrop 100 to 200 feet or more east of, and nearly parallel with, 
the anticlinal axis. They contain a little arsenopyrite, and are cut by 
transverse irregular veins of glassy quartz. 

DESCRIPTION OF DEPOSITS 

No. l Vein is on Ruth No. 3 claim. The enclosing strata strike 
north 15 degrees east, dip easterly a t  80 degrees, and face east. The vein 
is parallel with the strata. It is esposed for a length of 430 feet by seven- 
teen trenches and has an average width of about 2 feet. In the most 
northerly trench i t  is about 1 inch wide and occurs in a slate band about 
3 feet wide. In the most southerly trench it is about 1 foot wide. The 
wall-rock is mainly slate. The vein matter is mainly quartz, except that 
in places inclusions of slate are abundant. The vein contains a little 
arsenopyrite, scheelite, and gold. Arsenopyrite also occurs in the wall- 
rock within a fen1 inches of the vein, and in slate inclusions. The vein is 
reported to contain an ore shoot 50 feet long and 1 - 4  feet wide, with an 
average cut grade of 0.50 ounce of gold a ton. 

No. 2 Vein is on Ruth Nos. 3 and 4 claims. The enclosing formations 
strike between north and north 20 degrees east, dip 80 degrees east, and 
face east. The vein is ncnrly if not precisely parallel 11-ith the enclosing 
formations. It occurs within a band of thin-bedded slate that is enclosed 
by thick-bedded greywacke. The vein is exposed for a length of 1,250 
feet by more than thirty trenches and has an average width of about 15 
inches. Near its north end it is about 25 feet rvest of the south end of 
No. 1 vein and probably 100 feet east of the anticlinal axis. Near its 
south end i t  enters the axial part of the anticline and there branches. The 
vein walls are sharp, but not sheared. They have been partly altered to 
biotite and contain a little arsenopyrite. The vein is mainly fine-grained, 
white to light grey quartz, but here and there contains thin partings of 
slate partly or entirely altered to biotite. The quartz contains a little 
arsenopyrite, pyrite, pale brown scheelitc, feldspar, an unidentified soft, grey 
metallic mineral, and visible gold. About midway in its exposed length 
the vein bends slightly, the concave side of the curve being towards the 
west. An ore shoot a t  this bend, according to surface sampling by the 
owners, is 300 feet long, averages 0.62 foot in ~vidth, and contains 3.69 
ounces gold a ton (uncut grade) or 2.86 ounccs a ton (cut grade). The WO3 
content of the shoot, according to sampling by the Geological Survcy of 
Canada, is about 0 .1  per cent. The shaft was sunk in this ore shoot. 
To a depth of 90 feet, the average width of thc vein was reported to be about 
the same as a t  the surface, and the grade somewhat higher. A selected 
sample of scheelite-rich vein material1 from the shaft dump assayed: 
WOa, 1 -68 per cent; gold, 0.035 ounce a ton. This suggested that a low- 
gold, scheelite concentrate might be obtained by hand sorting from a picking 
belt with the aid of an ultra-violet lamp. 

No. S Vein is on Ruth Nos. 7 and 13 claims, about 1 mile north of the 
shaft. I t  was not examined by the writer, and the following description 

' Sample taken by R. E. Folinsbee, Geological Survey of Canada. 1041, and assayed by the 
Bureau of Mines, Ottawa. 



is from data supplied by the owners. The vein strikes north 10 to 20 
degrees east, parallel with the enclosing strata. It is exposed a t  intervals 
for a length of nearly 1,800 feet by twenty-four trenches and averages 
about 1 foot in width. It contains an ore shoot 120 feet long and 1-5 
wide, averaging 0.30 ounce gold a ton. Scheelite was found in the vein 
by the Geological Survey of Canada in 1941. 

N o .  Q Vein is on the Ruth No. 3 claim, about 150 feet west of No. 1 
vein. It is explored by seven trenches for a length of 625 feet and consists 
of scattered, irregular, discontinuous quartz bodies in a zone of fractured 
sediments. This fractured zone strilres about north 5 degrees east and may 
mark the asial part of an anticline. The quartz is reported to contain a 
little gold and scheelite. 

Ruth Group1 

( Victory Lake) (106) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-1-11. Fortier, 1947a, p. 4. Henderson 1939a, pp. 13, 14. 

The Ruth group of thirteen claims is (1947) about 45 miles east- 
northeast of Yello\vknife. Some diamond drilling is reported to have 
been done on the property since it was described by Henderson as follows: 

The Ruth claims were staked by D. F. Kidd a t  t.he southeast end of Victory Lake 
in July 1937. The claims include a point of land extending into Victory Lake that is 
underlain by sediments and a narrow belt of volcanic rocks2. A heavily mineralized 
shear zone occurs along the northeast contact of the Iavm with the sediments. The 
sediments are fine-grained, knotted, quartz-mica schist. The volcanic rocks are green 
weathering nndesites and light grey buff weathering, fine-grained, banded rhyolites, which 
in places contain small phenocrysts of quartz and feldspar. Some of the rhyolite may be 
intrusive. Aplitic dykes, probably related to  the small granite body to the southeast, 
occur near t,he southeastern end of the claims. A fine-grained, light. weathering, banded 
rock, which is probably a rhyolite flow, has been altered to a sericite schist. along a contact 
with sediments, and the schist is heavily impregnated in plnces wit,h pyrite, chalcopyrite, 
and pyrrhotite. A number of veins or lenses of bluish quartz, heavily mineralized in 
places with galena, pyrite, ch:~lcopyrite, and some arsenopyrite and sphnlerite, lie in the 
shear zone. KO work h,d been done on the claims a t  the time of the writer's visit in 
July 1937, and because of the covering of heavy iron gossan the dimensions of the mineral- 
ized zones and the proportion of vein material to schist could not be determined. Con- 
siderable trenching and stripping have since been done on the property, and assays of 
channel samples are reported to have shown gold to be present. 

Ryan Group (132) 

The Ryan group of nine claims included a copper prospect a t  the mouth 
of Barnston River, on the north shore of Great Slave Lake, about 125 
miles east-northeast of Yello~vknife. The claims were staked in August 
1939 by J. Russell and T. 0. Evans for the Ryan Exploration and Develop- 
ment Company, Limited, of Edmonton. No work was done on the pro- 
perty in 1940, but five men were employed there for about B weeks during 
the summer of 1941 under the direction of T. 0. Evans. The property 
was not visited by an officer of the Geological Survey, and the following 
notes are mainly from data supplied by the on7ners in 1942. 

1 Not to be confused with another Ruth group (121). 4 miles west of Fran~ois Lake, owned by 
the Consolidated Mining and Smelting Company of Clmndtl. Limited. 

2 The sedimentary and volcanic rocks belong to the Yellowknife group. 



Three pits, each 6 feet square, were sunk in rock to  depths ranging 
from 14 to 21 feet. They are about 1,000 feet apart. The character 
and structure of the country rock are not known. The pits are reported 
to expose considerable chalcopyrite across widths of several feet near the 
surface, but none below a depth of about 12 feet. 

Salmita Northwest Mines, Limited (46) 
(See Figure 14) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 76-D-3. Folinsbee, 1949. 

INTRODUCTION 

Salmita Northwest Mines, Limited, owns a gold prospect comprising 
Salerno Nos. l to 18 and L.T. Nos. 1 to 3 claims. The property is in the 
barren grounds on the east side of Matthews Lake, which lies between 
MacKay and Courageous Lakes, 150 miles northeast of Yellowknife. 
Chartered aircraft, and a Seabee amphibian aircraft owned by the company, 
are the only means of transportation between the property and Ye1lo.i~- 
knife. The camp is equipped with radio transmitter and receiver. A 
crew of five men was a t  the property when the writer visited it in August 
1947. J. T. Burton was consulting engineer. Most of the bedrock ad- 
jacent to the known gold occurrences is covered with drift. Much of the 
exploration has been done by diamond drilling; but no complete record 
of this work has been seen by the writer. 

Salerno Nos. 1 to 18 claims were staked in July 1945 by M. Mitto 
and F. Salerno, and later that year Sdmita Northwest Mines, Limited, 
was incorporated to  acquire and develop them. The L.T. claims were 
staked in November 1946. The first diamond drilling commenced in 
May 1946 and explored the South vein and the North area. Other drilling 
is reported to  have been done late in the summer of 1947, and in 1948. 

CAMP AND EQUIPMENT 

The camp, on a prominent point on the east shore of Matthews Lake, 
comprised three Jamesway huts, each 16 by 16 feet, and two tents. Oil 
was used for heating. Mining equipment on August 20, 1947, consisted 
of a sinking bucket and several rough hewn timbers for a headframe. 

EXPLORATORY WORK 

The property has been explored by trenching, stripping, and diamond 
drilling. To December 31, 1947, nearly all of this work had been done on 
the South vein and in the North area. Diamond drilling to  that date 
probably amounted to  several thousand feet. D. Zorgo, of Montreal, was 
engaged as a geophysicist and spent several weeks a t  the property during 
1947. 

GEOLOGY 

The claims are underlain by volcanic and sedimentary rocks of the 
Yellowknife group. These strike about north-northwest parallel with 



the east shore of Matthews Lake, and are vertical or dip steeply east- 
northeast. The contact between the volcanic rocks on the west and the 
sedimentary strata on the east lies a few hundred feet inland from the east 
shore of the lake and, for a length of about 2s miles, nearly coincides with 
the medial line of the Salerno group of claims. The volcanic rocks are 
part of a belt, 1 mile to 3 miles or more in width, that extends many miles 
north-northwest and south-southeast of the property. A granitic batho- 
lith borders this belt on the west, and the sedimentary strata, invaded here 
and there by granitic stocks, extend east from the belt for many miles. 
Although the volcanic belt is mainly greenstone, that part exposed on 
t,lle claims is mainly white to light green weathering rhyolitic or dacitic 
Iavas, Guffs, and agglomerates; locally these rocks are interbedded with 
dark green, garnetiferous members, probably altered andesitic tuffs, and 
slate or phyllite. The sedimentary strata east of the volcanic rocks are 
greywackes or derived fine-grained quartz-mica schists, and slates or 
phyllites. A vertical strike fault with a left-hand displacement of about 
1,400 feet cuts the sedimentary members. The lmo~vn gold deposits are 
quartz veins in sedimentary or volcanic roclts close to their contact. 

DESCRIPTION OF DEPOSITS 

Golcl was first found in the South V e i n  (See Figure 14, locality 4), on 
Salerno No. 2 claim near the south boundary of the property. The vein is 
about 500 feet east of Matthews Lake. Foliated porphyritic rhyolitic rocks 
estend from the lakeshore to an outcrop 50 feet west of the vein; the 
foliation in these roclts strikes north 25 degrees west and dips 75 or 80 
degrees northeast. The rocks within 20 feet of the west wall of the vein 
are thin-bedded, light grey, sandy textured tuffs(?) and black slates that  
strike about north 20 degrees west. East of the vein is black slate, phyl- 
lite, and fine-grained quartz-mica schist; these rocks strike about parallel 
with the tuffs and slates and dip easterly a t  80 degrees. The quartz vein 
is exposed for a length of 90 feet. It strikes north 40 degrees west, and 
probably dips about 80 degrees northeast. It is 1 foot wide where i t  
passes under drift a t  the southeast end; and several lenticular quartz 
seams up to 3 inches wide are exposed by 18 feet of stripping beyond the 
northwest end. The width of the vein ranges from 1 foot to 3 .5  feet. 
The walls are sharp and tight. Tongues of quartz project from the main 
vein, and these and lenticular quartz bodies in the nearby wall-rock in 
part parallel the enclosing strata, in part transect them. The quartz is 
dark grey and glassy, coarse grained and white, or grey and sugary tex- 
tured. It contains a few partings of slate and a very little arsenopyrite, 
tourmaline, and visible gold. Slate adjacent to quartz contains scattered 
grains of arsenopyrite and pyrite. Thirty diamond drill-holes explored 
the vein and its vicinity for a strike length of 500 feet. These are said to  
have afforded encouraging samples from directly below the esposed part 
of the vein, but not elsewhere. 

The New Discovery V e i n  (See Figure 14, locality 3) is on the L.T. 
No. 2 or 3 claim, about 6 mile north-northeast of the South vein. A well- 
defined draw, 30 to 50 feet wide, strikes south 15 degrees east for about 
250 feet from a bay on the west side of a small lake. The rocks on either 
side of the draw are greywackes or fine-grained quartz-mica schists, and 
slates or phyllites. The strata strike about parallel with the draw and are 
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vertical or inclined steeply east, except a t  the walls of the draw, where they 
are crumpled, broken, and in places injected by irregular quartz bodies. 
The bottom of the draw is covered with drift. About 30 feet south of 
the lake, the east half of a trench transverse to the draw has esposed 26 
feet of quartz. Neither wall of the quartz body is exposed. The quartz 
is fine grained and grey, and contains rare grains and streaks of pyrite. 
One grain of sphalerite was seen. Chip samples taken by the writer 
averaged 0.12' ounce of gold a ton across the width of 26 feet. One sample 
representing 4 .6  feet of this width contained 0 - 23 ounce of gold a ton. 

The North area (See Figure 14, locality 2) is about 2 miles north- 
north\vest of the South vein, and probably on Salerno Nos. 14 and 16 
claims. It is underlain mainly by grey, foliated rhyolitic lavas and pyro- 
clastic rocks, and sedimentary strata outcrop about 700 fect east of it. 
It contains veins B, T, and C. 

B Vein strikes north 20 degrees west and is nearly vertical. Its 
west wall is mainly dark grey slate that lies parallel with the vein. I ts  
east wall is a dark green and brown, banded, medium-grained feldspar- 
amphibole rock, probably an altered tuff. In places this rock also appears 
on the west wall of the vein and thcre contains a few garnets. The vein 
is exposed for a length of 71 feet by a rock trench 01 feet long, and drift 
lies north and south of the trench. The vein varies from a narrow seam 
near the south end of the trcnch to a body 9 feet wide near the north end; 
and a t  the north end of the trench i t  is about 64 feet wide. The walls are 
in places sharp and free, but elsewhere quartz grades into a pink and green 
altered rock cut by quartz veinlets. The vein quartz is coarse grained, 
grey, and mottled, or fine grained and white. It contains partings of rock 
and a little pink feldspar, tourmaline,. yellonrish green mica, pyrite, arseno- 
pyrite, galena, sphalerite, and possibly unidentified soft grey metallic 
minerals. The metallic minerals comprise less than 1 per cent of the vein 
matter, but pyrite and arsenopyrite are plentiful in some inclusions of rock. 
Gold was not seen. Chip samples were cut by the writer 7.5,28, and 54.5 
feet south of the north end of the trench. These represented widths of 9.0, 
6.0, and 4 .3  feet, and contained2 0.60 ounce, 0-75 ounce, and 1 -35  ounces 
gold a ton, respectively. h selected sample of quartz and galena, 58-5 feet 
south of the north end of the trench, contained2 2.89 ounces gold a ton. 
The vein had been explored by one diamond drill-hole prior to the rvriter's 
visit. Additional drilling is reported to have been done since. 

T Vein lies about 350 feet southeast of B vein. The adjacent 
formations are light grey, ~vell cleaved, streaked, rhyolitic rocks, probably 
sheared rhyolitic agglomerate. The cleavage planes strike north 10 to 
20 dcgrces west and are nearly vertical. The vein strikes north 20 degrees 
west and dips easterly a t  about 80 degrees. I t  is exposed by a trench 150 
feet long. Lenticular quartz, up to 1 foot in width, is exposed a t  intervals 
between 10 and 45 feet north of the south end of the trench. The vein is 
continuously exposed in the nest 90 feet of the trench and has an average 
width of about 1 foot. It ends before reaching the north end of the trench. 
The walls of the vein are sharp and free. In places the vein parallels the 
cleavage of the adjacent rocks, elsewhere i t  cuts the cleavage a t  small 
angles. Tllc quartz is fine grained and grey, and contains a very little 

1 Assays by Bureau of Mines, Ottawa. 
2 Aaaayed by Bureau of Mines, Ottawa. 



arsenopyrite, pyrite, and tourmaline. Pale, visible gold is common. The 
schistose wall-rock contains a little arsenopyrite. Bulk samples along a 
length of 115 feet and across an average width of 17 inches are reported to 
have averaged 1-42 ounces of gold a ton. Prior to the writer's visit, the 
vein had been explored for a length of 500 feet by about twenty-three 
shallow diamond drill-holes. Encouraging iqtersections, some of high 
grade, are reported to have been encountered for a length of about 325 feet. 

C Vein is about 350 feet east of B vein. The enclosing rock is a flaky 
sericite schist, probably derived from a rhyolitic lava or agglomerate. 
The vein strikes north 20 degrees west and is nearly vertical. It is exposed 
by a trench for a length of about 90 feet. The maximum width of the vein 
is 2 feet, the average width probably a little less than 1 foot. No gold or 
other metallic mineral was seen in the quartz. 

S.D.C. Group (100) 
Reference: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-1-14. JollifTe and Henderson, 1939, pp. 328330. Lord. 1941a, pp. 77-79. 

The S.D.C. group of forty-three claims, 42 miles northeast of Yellow- 
knife and about 8 miles south of Gordon Lake, is owned by Dome Mines, 
Limited. The main deposit (1938) is on S.D.C. No. 2 claim, about 1 mile 
north of the point of entry of Cameron River into Dome Lake. The 
property was staked in July 1938 and some diamond drilling and trenching 
were done that summer. About twenty men were employed on the property 
from early March to early July 1939. The company then reported1 that 
further work would have been warranted had the property been in a district 
where average costs prevailed. 

The following description of the principal known deposits was supplied 
by J. F. Henderson, who examined the property in 1938. 

The main deposit consists of bodies of quartz that lie in highly con- 
torted grey~vackes and slates striking northwest and dipping northeast a t  
angles of 75 to 80 degrees. Where the quartz outcrops the strata lie in an 
S-shaped drag-fold, such that proceeding north~vestward the strike of the 
beds curves from northwesterly around through westerly to southerly and 
again hack through westerly to northwesterly. The drag-fold plunges 
southeast a t  an angle approaching 90 degrees, and is traversed by a fault 
striking northwest along the middle limb of the drag-fold. The fault is well 
defined in the sediments, but cannot be traced into the quartz. The main 
mass of quartz lies along and southwest of the fault in the south~vcst 
(anticlinal) part of the drag-fold, but a t  the northwest and southeast ends 
of the quartz body the vein material crosses over to the northeast side of the 
fault to form two hook-shaped masses of quartz extending along the strike 
of the strata in the northeast (synclinal) part of the drag-fold. This whole 
irregular body of quartz outcl-ops for a length of about 200 feet and has a 
maximum width of about 40 feet. Much quartz also occurs as lenses and 
stringers in the disturbed, drag-folded zone along the strike of the main 
mass of quartz. To the northivest two veins branch from the main mass 
of quartz and lie along probable branches of the main fault. The central 
part of the main body is quartz, but a t  either end and along the margin 
the quartz contains much rock. 

1 Dome  mines, Limited: Report to Shareholders for the financial Year Ending December 
31st, 1939, p. 20. 
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The quartz is massive and bluish grey; it is cut in places by a few 
veinlets of glassy white quartz from a fraction of an inch to  several inches 
in width. Occasional grey to white, $-inch feldspar crystals occur through- 
out the quartz, particularly near the margins. Sulphides are erratically 
distributed throughout the quartz, but the greater part is well, in places 
heavily, mineralized with arsenopyrite, pyrrhotite, galena, pyrite, chal- 
copyrite, and sphalerite. Surface exposures of quartz are remarkably 
free from the rusty capping that would normally be expected from the 
oxidation of such heavily mineralized quartz as is exposed in the trenches. 
This may be due to the rather high proportion of arsenopyrite, galena, and 
sphalerite, which leave little iron stain on oxidation. Visible gold is re- 
ported to  occur, and channel samples from the trenches are said to  return 
good assays in gold. 

About 1,000 feet southeast of the main showing, within an area of 
about 80 by 100 feet, gold-bearing vein quartz occurs as irregular stringers 
and lenses within the crumpled and broken axial part of a fold in greywacke 
and slate. Within this area vein quartz constitutes a variable but re- 
latively small proportion of the whole. Arsenopyrite is abundant in both 
wall-rock and vein quartz where trenching has been done. Some pyrrho- 
tite and chalcopyrite were also observed. 

About 150 feet north of the main showing a quartz vein that varies 
in width from less than l foot to 2 feet contains visible gold and can be 
traced about 100 feet. The vein lies in sediments along a northwest 
trending fault of small apparent displacement. I n  places the vein contains 
much galena, sphalerite, pyrrhotite, pyrite, chalcopyrite, and arsenopyrite. 

Visible gold has also been found in quartz veins in the sediments 
about Q mile west of the northwest end of the "S"-shaped lake that lies 
1 mile north of Dome Lake. There the quartz occurs as lenses and stringers, 
some of which are as much as 3 feet wide, injected parallel to the bedding 
of the sediments, which strike north 35 degrees west and dip 80 degrees 
northeast. The quartz stringers and lenses occur within a zone 20 feet 
wide that can be traced more than 60 feet, and continues much farther as 
a narrower, less well-defined zone of small quartz stringers. Pyrrhotite, 
arsenopyrite, galena, chalcopyrite, sphalerite, and pyrite are plentiful in 
some of the quartz lenses. 

Sentinel Mines, Limited (87) 
Reference: Henderson, 1939a, pp. 12, 13. 

Claims owned by Sentinel Mines, Limited, west of Gordon Lalte, are 
reported to have lapsed in 1947. They were examined in 1938 by Hen- 
derson, and described as follows: 

Sentinel Mines hold a group of claims north OF the large bay [Knight Bay] on the 
west side of Gordon Lake. A large amount of trenching and surface work has been 
done on the property, and visible gold has been found in two locdities. 

The original showing is located about 600 feet inland from the north shore of the bay. 
A large body of quartz occurs in the sediments in a driftrfilled, northeasterly trending 
valley. The greywacke and slate beds to the northwest and southeast of the valley strike 
north 75 to 80 degrees east and dip 80 to 85 degrees northwest. The dimensions of the 
quartz body as outlined by trenching are about 140 by 80 feet, but much of the quartz 
contains a large proportion of slate. The slate beds within the quartz strike a t  right 
angles to the strike of the sediments on either side of the valley. This suggests that the 



valley marks a drag-fold or contortion in a slaty bmd in the sedients. The quartz is 
a glassy, grey type s arsely mineralized with pyrite, pyrrhotite, and arsenopyrite; a few 
white weathering felgpar crystals occur in the quartz. 

Visible gold has been found in quartz in sediments onehalf mile northwest of the 
deposit described above. The quartz outcrops as a series of lenses followin the strike of 
the sediments, which strike southeast and dip 85 degrees southwest. oneglens hns been 
crossed by trenches a t  close intervals over a length of 275 feet, and in the trenches ranges 
in width from 9 feet at the northwest end to a few inches a t  the southeast end. Another 
quartz lens, measuring 17 by 35 feet, outcrops 10 feet northeast of the main body. The 
most common metallic minerals in the quartz are pyrite, arsenopyrite, and pyrrhotite, 
but on the whole sulphides are scarce. Visible gold accompanied by galena and sphalerite 
has been found in two trenches. 

Visible gold has also been found about one-quarter mile south of the showing described 
above. The gold occurs in a narrow quartz vein that lies in sediments, and varies from a 
few inches to 21 feet in width. The sulphides associated with the gold are similar to 
those in the other occurrences thtlt have already been described. 

Slave Lake Oil Syndicate (135) 
Reference: Bateman, 1947. 

Slave Lake Oil Syndicate was formed a t  Yellowknife in September 
1947, with J. D. Bateman, A. W. T. Freakes, and L. W. Nelson as joint 
managers. An area north of the west end of Great Slave Lake, from 
Windy Point to Fort Providence, was investigated briefly late in 1947. 
Syndicate officials believe that structures and other factors favourable 
for the accumulation of oil pools in the porous, Middle Devonian Presqu'ile 
dolomite might exist in this region. The syndicate subsequently obtained 
a permit, dated a t  Ottawa, January 22, 1948, to explore 63,800 acres 
surrounding Fort Providence. No drilling had been done to December 
31, 1948. 

Slemon Yellowknife Mines, Limited (50) 
Rejerences: Bureau of Northwest Territories and Yukon Affairs, 19479, Mineral Claim 

Sheet 85-N-1. Hoffman, A., 1947, pp. 310-311. Lord, 1941a, p. 66; 1942a, pp. 
51-52. 

Slemon Yellowknife Mines, Limited, owns sixty-eight claims as 
follows: Au Nos. 1 to 17, Au No. 24, R.O. Nos. 1 to 22, Faye Nos. 1 to 11, 
Cher Nos. 1 to 4, Pincher Fraction, Penny Nos. 1 to 6, and Johnny No. 1. 
These lie about 78 miles northwest of Yellowknife and form a compact 
group extending about 4 miles northeast from the junction of Snare River 
and Slemon Lake. Relief on the property amounts to several hundred feet. 
Slemon Lake is navigable by shallow-draught barges from Great Slave 
Lake: Aircraft operate from a dock on a lake-like expansion of Snare 
River, whence a tractor road extends about l $  miles east-northeast to 
the camp. The property was last visited in July 1947. Technical Mine 
Consultants, Limited, with G. M. Radisics as Yellowknife representative, 
were acting as managers; and K. J. Sidwell was in charge of the crew of 
sixteen men housed in tents on Au No. 5 claim. Radio provided two-way 
communication with Yellowknife. 

Gold was found in what is now known as No. 1 vein, in the summer 
of 1939, by Roy Lundmark and associates, then employed by the American 
Metal Company, Limited. The find was not considered important by 
the company, and on August 24 and 25, a group of Au claims was staked 
by the discoverers on their own behalf. This ground was prospected by 



four men for several weeks that summer, most work being done on No. 1 
vein. Surface work and about 2,500 feet of diamond drilling were done 
on this vein, and on what is now known as No. 3 zone, by Canbrae Ex- 
ploration Company, Limited, during the summer of 1940; but this company 
relinquished its option later that year. In  1945, F. W. Thompson dis- 
covered gold nearby, and staked the R.O. group of claims for Frederick 
Yellowknife Mines, Limited. Slemon Yellowknife Mines, Limited, incor- 
porated the same year, acquired the Au and R.O. groups by purchase, 
and the balance of its property by staking in the spring of 1946. Surface 
exploration by this company commenced in March 1946, and continued 
until September. Operations recommenced in March 1947, but were 
suspended indefinitely late that summer after more than 6,500 feet of 
diamond drilling had been done on, mainly, No. l vein and No. 3 zone, 
and two shallow incline pits had been sunk on No. 1 vein. During the 
same period forty claims were surveyed by a Dominion Lands surveyor. 
At the time of the writer's last visit the survey was in progress and No. 3 
zone was being drilled. 

The claims lie within a northwesterly trending belt of sedimentary 
strata, some 8 miles wide, that is bordered on either side by younger 
granitic rocks. The strata are greywacke, impure quartzite, slate, and 
argillite of the Yellowknife group. They are cut by a few quartz porphyry 
dykes and sills up to 5 feet or more in width and, on Au No. 8 claim, by fine- 
to medium-grained acidic rocks presumably related to the nearby granitic 
intrusions. Gold-bearing quartz is reported from several places. These 
occurrences include simple quartz veins or groups of quartz veins cutting 
the sedimentary strata, and stock-works of quartz veins in quartz porphyry 
sills. The owners consider that No. 1 vein, and a group of veins or other 
quartz bodies comprising No. 3 zone, contain most gold. These deposits 
are described below. 

No. 1 Vein outcrops on the Au No. 4 claim, about 1,900 feet east of 
the camp and 2 miles north-northeast of the nearest part of Slemon Lake. 
The enclosing rocks are well-bedded black slate and greywake. The 
strata strike about north 25 degrees west and dip about 85 degrees north- 
east. Many of the beds are less than 6 inches thick. The vein is traced 
on the surface about 250 feet by an almost continuous rock trench. It 
strikes about north 40 degrees west, dips from 45 to 85 degrees northeast, 
and is bordered in most places by a few inches of fractured rock. Towards 
the northwest it narrows, and ends in unfractured rock. At the southeast 
end i t  disappears in a fractured zone from 1 to 5 feet wide, which is visible 
on the strike of the vein for 60 feet before i t  passes under drift. The 
quartz is mainly fine grained and grey, and in part is ribboned by seams 
that parallel the walls and contain chlorite and pyrite. A little quartz 
is coarse grained and white, and some of this occurs as veinlets cutting 
the fine-grained variety in which most of the metallic minerals occur. 
Minerals other than quartz constitute less than 1 per cent of the vein and 
include coarse-grained pyrite, very fine-grained pyrite (or marcasite?), 
pyrrhotite, chalcopyrite, galena(?), arsenopyrite(?), gold, and feldspar. 
A little violet quartz is reported to have surrounded some of the grains of 
visible gold in the outcrop. Much of the gold occurs near the foot-wall 
of the vein1. The entire surface of the vein for a length of 190 feet was 

1 Radisics, G. M.: personal communication. 



removed as bulk samples, each sample being derived from a 2-foot length 
of vein. These samples, according to the company's assay plan, indicated 
that for a length of 163 feet the vein averages 2.2 feet in width, and con- 
tains 0-65 ounce of gold a ton; and that for 56 feet it has an average width 
of 1 .3  feet and contains 2-06 ounces of gold a ton. 

No 1 vein has been explored underground by two pits, 15 and 27 feet 
deep, and by about forty-three diamond drill-holes along a strike length of 
240 feet. Most of the drill-holes intersected the vein a t  vertical depths of 
100 feet or less, and the deepest intersections were a t  a depth of about 150 
feet. The cores provided high-grade samples of vein quartz from depths 
as great as 115 feet. However, to date, a satisfactory correlation of the 
various quartz bodies encountered has not been achieved and, apparently, 
the deposit is more complex a t  depth than a t  the surface. 

No. 3 Zone is on Au Kos. 7 and 8 claims, about 2,000 feet north-north- 
east of No. 1 vein. Here, within an area 150 feet in diameter, five trenches 
with a total length of about 140 feet, and about twenty-seven diamond 
drill-holes (mainly vertical and 150 to 200 feet long) have encountered 
numerous veins or other bodies of quartz, some of which contain much 
gold. The explored area is on the west side of a northerly trending 
muskeg about 100 feet wide. Most of the rocks in the vicinity, and all 
within the explored arca, are greymackes, impure quartzites, or thin- 
bedded slates and slaty greywackes. Some beds contain nodules of anda- 
lusite or other metamorphic minerals. Within the cxplorecl area, and 
elsewhere nearby and -west of the muskeg, the strata commonly strike 
northwest and dip about 65 degrees northcast. East of the muskeg, 
directly opposite the explored area, they are much contorted, but in most 
instances trend between east and northcast and arc nearly verticd or dip 
northerly. Despite this marked discordance in attitude displayed by the 
strata on opposite sides of the muskeg, no evidence of a fault zone was 
recognized1 in drill cores from beneath the muskeg. The strata on the 
east edge of the nluskeg are cut by irregu1a.r masses of a fine-grained, 
white weathering, acidic rock, and outcrops of similar but coarser grained 
intrusive rock occur in muskeg and drift about 200 feet southeast of the 
explored area. 

Lenticular quartz veins outcrop here and there within parts of the 
explored area. They strike in many directions, and are commonly gently 
inclined. They are not confincd to any recognized structure nor do they 
form a simple pattern. The largest are 15 feet or more in length and 1 foot 
to 2 feet in width. The malls are free and sharp but not sheared. The 
quartz is coarse grained and white. In part i t  contains pocltets of coarse- 
grained pyrite, and vugs up to several inches long into which project 
quartz crystals as much as + inch in diameter. Some veins contain little or 
no pyrite, but others contain 50 per cent or more of this mineral. No gold 
lvas seen. Two selected samples of quartz with abundant coarse-grained 
pyrite, collected by the writer, contained2: (1) gold, 4.16 ounces a ton; 
silver, 1 - 96 ounces a ton; and (2) gold, 0 65 ounce a ton; silver 0 67 ounce a 
ton. 

Diamond drill-holes intersected numerous bodies of gold-bearing 
quartz beneath a part of the explored area measuring about 100 feet by 

1 Radisics. G. M.: personal communication. 
Assay by Bureau of Mines, Ottawa. 



60 feet. Much of this quartz is a t  a depth of less than 100 feet. For 
instance1, vertical hole No. 38, a t  a depth of 16 feet, entered 8 .6  feet of 
quartz containing 0.92 ounce of gold a ton; a t  28 feet, 7.Ofcet of quartz 
containing 0.42 ounce a ton; and, a t  about 42 feet, 10 - 2 feet assaying 0.34 
ounce a ton. Vertical hole No. 45, about 25 feet northwest of hole No. 38, 
a t  a depth of 12feet entered 19.1 feet of quartz assaying 0.97 ounce of gold 
a ton; a t  37 feet, 1.6 feet assaying 1.22 ounces a ton; and a t  56 feet, 2.2feet 
assayingO.35 ounce a ton. Although the various quartz masses could not 
be correlated from hole to hole with any degree of certainty they may, 
judging from the limited surface data, represent a number of lenticular, 
vein-like, perhaps interconnected bodies of various but comn~only gentle 
dips. 

Snare River Exploration Company, Limited (51) 
References: Bureau of h'orthwest Territories and Yukon Affairs, 19473, Mineral C1:jim 

Sheet 85-K-1. Lord, 1 9 4 % ~  

The S.R. group of cightcon clsims was staked by J. A. Banks and J. 
Cronin in the spring of 1947 on behalf of Snare River Esploration Company, 
Limited. The property is on the north shore of Slemon Lake about 2 miles 
east of the mouth of Snare River. It was examined briefly by the writer on 
July 24, 1947. 

On, probably, S.R. Nos. 4 and 5 claims, a northeasterly facing rock 
cliff as much as 30 feet high extends about north 30 degrees west from the 
lake shore for a distance d 1,400 feet or more. ~ e d r o c k  along the base of 
the cliff is covered by muskeg and drift. Rock along the face of the cliff 
has been exposed a t  intervals for about 1,350 feet by five trenches, and a few 
shallow pits have been blasted here and there a short distance southwest of 
the brow of the cliff. 

The rocks in the explored area are mainly well-bedded greenish grey 
greywaclce and slate of the Yellowknife group. The strata trend about 
north-northwest, about parallel with the cliff, and dip steeply east-north- 
east. They are interlayered with bands, 2 inches to 2 feet in width, of 
dark green to black, fine- to coarse-grained, rusty weathering amphibolite, 
which may be recrystallized tuffaceous beds. At the lake shore the amph- 
ibolite layers comprise about 30 per cent of a 75-foot section of interlayered 
amphibolite, greywacke, and slate. 

The amphibolite contains a little pyrite, and, here and there, irregular 
veinlets of glassy quartz with a little pyrite and arsenopyrite. Most of the 
rock work done by the owners is designed to expose rusty amphibolite, 
which, they claim, commonly provides a few colours of gold when crushed 
and panned. A sample taken by the writer from a trench about 1,300 
feet north-northwest of the lake shore, and chipped across 2.2 feet of 
amphibolite containing 25 per cent vein quartz with coarse-grained pyrite 
and arsenopyrite, assayed2: gold, 0.50 ounce a ton; silver, 0.27 ounce a ton. 
Another sample, from a trench about 800 feet from the lake shore, chipped 
across 2.0 feet of amphibolite, including an aggregate of about 1 foot of 
quartz containing pyrite and specularite, contained2: gold, 0 -  15 ounce a ton; 
silver 0 14 ounce a ton. Both these samples were taken a t  places character- 
ized by unusually plentiful vein quartz and metallic minerals. 

1 Data provided through the courtesy of G. M. Radisics. 
2 Assay by Bureau of Mines, Ottawa. 



Snare River Mines, Limited (49) 
Rejerences: Lord, 1939, pp. 15-16; 1941a, p. 65; 1942a, p. 51. 

Snare River &!lines, Limited, is reported to have done considerable 
worlc during 1945 and 1946 on a group of claims on Snare River. The 
claims are 14 miles south~vest of the Snare River hydro-electric plant of 
the Northwcst Territories Power Commission, and about 85 miles north- 
west of Yellowltnife. According to the company, about 7,400 feet of 
diamond drilling indicated about 50,000 tons of gold-bearing material of 
moderate grade. 

The property is believed to include part or all of the former Delora 
claims previously described (Lord, 1942a, p. 51) as follows: 

The cleims are on a small lake on Snare River about 14 miles upstream from Slemon 
Lake. The camp and trenches are on the east shore of the lake. 

. . . . A  crew of six men was employed on surface work when the property was visited 
in July 1938, but was withdrnwn before the end of the summer. Most work has been 
done on Deloro 1 and Deloro 6 claims in nodular quartz-biotite schist, on the east shore 
of. . . .[the] lake about one-half mile east of the main body of granite rock. The schist 
belongs t.o the Yellowknife group and striBcs about south 10 degrees east and dips about 
65 degces northeast. On Deloro 1 claim eight pits and trenches have been put down on 
the east shore of.. . . [t.llel lake, over a distance of 275 feet and along a line (rending south 
10 degrees east. They do not expose a well-defined shear zone or quartz vein, but in a 
few places the schist contnins some lenses and veinlets of glassy and millcy quartz with a 
very litt,le arsenopyrite, pyrite, and green copper stain. Several specimens reported to 
have come from these pits contained a little free gold. A pink aplite dyke is exposed in 
some of the northern pits and contnins a little i~rsenopyrite and pyrite. Six trenches 
have been dug on Deloro 5 claim on tlie east shore of. . . .[the] lake about 2,100 feet south- 
east of the trenches on Deloro 1 claim. In one trench biotite schist is sheared and rusty 
for x width of 8 feet, and this zone trends southeasterly and dips 60 degrees northeast but 
is not exposed in the other trenches. The sheared rock contains a little quartz with a 
very little nrsenopyrite and white mica. 

Snowden Yellowknife Mines, Limited (43) 
Refermces: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 86-B-3. Tremblay, 1948, pp. 5-6. 

The property of Snowden Yellowknife Mines, Limited, comprises 
the Tig and Ott group of six claims each, the Doins group of thirteen 
claims, and a few other claims in the vicinity. The property is on the 
northwcst side of Damoti Lake, about 120 miles north-northwest of 
Yellowlmife. All access to date has been by aircraft, and a radio trans- 
mitter and receiver provide communication with Yellowltnife. JVhen the 
writer visited the property early in August 1947, P. Gliddon was in charge 
of the crew of six, and J.  T .  Burton was reported to be consulting enginecr. 

The Doins claims were staked by P. A. Schwerdt in 1939, but later 
allowed to lapse; they were restaked for him early in 1945. The Snowden 
company was incorporated in 1945, and in that year acquired thc Tig and 
Ott claims from Quebec Yellowknife Gold Mines, Limited; the lloins 
claims were acquired in May 1946. Exploration commenced early in 
June 1946, the camp was maintained by two men during the following 
winter, and additional work done throughout the summer of 1947. By 
the end of 1947, expl~rat~ory work, mainly on the Doins claims, comprised 
stripping, trenching, and 1,000 feet or more of X-ray diamond drilling. 
Most or all of the drilling was done on Doins No. 4 claim near the Pond 
and 'Splash' veins. Additional drilling is reported to have been done 
in 1948. 



The camp is on the northwest shore of Damoti Lake, probably on 
the southeast corner of Doins No. 5 claim and the northeast corner of 
Doins No. 14 claim. It includes four log buildings serving as cook-house, 
bunk-house, office, and superintendent's cottage; and several tents. 

Equipment includes a portable Wisconsin-Ingersoll-Rand compressor, 
plugger, and a Longyear X-ray diamond drill. 

The Doins claims are underlain by volcanic and sedimentary rocks 
of the Yellowknife group. These rocks trend north-northeast to northeast 
and are vertical or dip about 80 degrees west-northwest or northwest. 
The oldest, volcanic members are greenstones, and underlie the north\vest 
part of the Doins group. They are basaltic, andesitic, or dacitic lavas 
with minor pyroclastic rocks; here and there they have been carbonatized. 
A band up to $ mile wide, of rhyolitic lavas and pyroclastic rocks and their 
carbonatized equivalents lies immediately southeast of the greenstones. 
Southeast of the rhyolitic rocks, along the northwest shore of Dan~oti  
Lake, are well-bedded greywacke, argillitc, and slate. Quartz veins have 
been found a t  many places in the volcanic rocks, but most of them, so far 
as lmown, are essentially devoid of gold. 

Five mineral zones, known from west to east as the Hill-top shoniing, 
the Chuck vein, the Wally vein, the Pond vein, and the G-zone (or 'SplashJ 
vein), have been described by Tremblay as follows. All occur within the 
greenstones. 

The Hill-top showing, lying about 4,200 feet northwest of the Snowden camp on 
Damoti Lake, is a strong shear zone, traced for 250 feet and examined by trenching. The 
shear zone occurs in carbonatized, minerulized, basic volcanic rocks, strikes north 35 
degrees east, and appears to swing in a northwesterly direction in the most northern trench. 
Fo1.1.r trenches, varying from 20 to G0 feet in length and reaching in places a depth of 10 
feel;, have been excavatecl across this shear zone. These trenches show that the shear 
zone is miner:~lixed with pyrite and chalcopyrite, is much carbonatized where most sheared, 
and is cut by a few quartz-carbonate-rich stringers. KO visible gold was noted by the 
writer. 

The Chuck vein, about 2,700 fcet northwest of Snowden camp, is a lenticular body of 
milky white quarts occurring in slightly carbonatized, mineralized, basic volcanic rocks. 
The vein averages 8 feet in width, strikes north 37 degrees east, and appears to  be vertical. 
Apart from X few small clusters of sulphide minerals scattered throughout, this body of 
quartz uppeihrs to be barren. The intruded rocks, however, along the eastern contact of 
the vein are heavily mineralized with pyrite and chalcopyrite, and free gold has been 
reported. 

The Wally vein, located a few feet west of a pond about 2,400 feet northwest of Snow- 
den camp, has been trenched and examined for gold. I t  strikes north 30 degrees east, 
dips G0 degrees west, and averages 3 feet in width. This vein, of apparent lenticular 
shape, consists of milky white quartz carrying some pyrite and chalcopyrite. A little 
free gold has been reported. 

The Pond vein is adjacent t o  and east of the pond, strikes north 35 degrees east, and 
appears to be a succession of several smnll lenticular bodies of quartz in slightly carbonat- 
tized b:isic volcanic rocks. The quartz carries some pyrite and chalcopyrite, and although 
free gold has been reported, none was seen. 

The G-zone [or 'Splash' vein] lies about 250 feet east of the pond, and has been ex- 
plored by drilling and trenching. When visited, a t  least 1,000 feet of drilling had been 
done to explore the area east of the pond in general and the G-zone in particular, across 
which four trenches hnd been excavated. The zone is, apparently, about 30 feet wide, 
strikes north 35 degrees east, and contains an irregular succession of small quartz veins 
that strike about south 55 degrees east and dip about 30 degrees northeast. As these 
veins strike and dip parallel with the joints in the intruded volcanic rocks, i t  appears 
that they occupy joint fissures. The wall-rocks in the vicinity of the veins are slightly 
carbonatized and mineralized. The veins themselves consist of milky white quartz and 
carry a little pyrite, chalcopyrite, and free gold. 



South Nahanni River Placer Gold Deposits (134) 

References: Berton, 1947a; 1947b. Bureau of Northwest Territories and Yukon AfTairs, 
1947c. Lambert, 1937. Patterson, 1947. Snyder, 1937. 

Placer gold has been reported for many years from South Nahanni 
River and its tributary, Flat River. This district has recently received 
widespread publicity in the popular press wherein it has usually been 
referred to as the 'Headless Valley' region. Many of these accounts, 
catering to public fancy, probably greatly exaggerated stories of pestilence, 
murder, and mystery that have become associated with the region. 

South Nahanni River, situated in the southwestern part of Mackenzie 
district, has its source near the Yukon-Northwest Territories border, and 
flows southeasterly to join Liard River about 55 miles north of Fort Liard. 
Flat River joins the Nahanni from the west. The area drained by these 
rivers includes part of Selwyn and Mackenzie Mountains and contains 
peaks rising to 8,000 feet or more above sea-level. The area has not 
been examined by the Geological Survey of Canada. Topographic maps1 
with contours a t  intervals of 1,000 feet are available, on a scale of 1 inch 
to 8 miles, showing South Nahanni River and vicinity as far upstream as 
Virginia Falls, 90 miles from its mouth, and most of the Flat River drainage 
basin. Air photographs are availabIe for the contoured areas. The 
country tributary to South Nahanni and Flat Rivers is practically unin- 
habited. Seaplane, McMillan, and Clark Lakes in the upper Flat River 
basin afford suitable landing places for aircraft with pontoons. The 
Snyder Expedition of 1937 employed river boats and aircraft for trans- 
portation. 

The following account of the region was compiled by the Bureau of 
Northwest Territories and Yukon Affairs. 

According to a report published in the 1937 Canadian Alpine Journal describing the 
Snyder Expedition to t,he region that year, gold was first discovered a t  the mouth of Flat 
River in 1900. A Inter strike made in 1904 caused a small rush to the district. Among 
those taking part in the rush was llTilliam McLeod of Port Liard, who came out the following 
year with sever:iI ounces of what was reported to be coarse gold. Accompanied by his 
brother Franlc and another man, McLeod went up the South Nahanni River again late 
in 1905. Nothing more was heard from then1 and a se:irch party was organized and set 
out in 1908. The bodies of the McLeod brothers were located on the lower river a t  a 
point now known as 'Deadman's Valley'. The third member of the party was never 
heard of again. 

A few years later a trader a t  Ross River Post, Yukon Territory, reccivecl n, letter 
from 3, prospector, one Jorgenson, advising that the latter had made s, rich strike. The 
trader, Poole Field, traversed the continental divide by dog team to the rendezvous indi- 
cated near the mouth of Flat Itiver, only to find on arrival the headless body of Jorgenson. 
About 1930 another prospector, Phi1 Powers, failed to return from a trip up the river, 
and his remains were subsequently found in the burned ruins of his cabin. 

In 1933 a prospector named John Stnnier found in the canyon of McLeod Creek, a 
tributary of Flnt River, several rusted shovels and old sluice boxes, indicating an early 
placer working. The site was believed to be that of the lost McLeod mine, until another 
old placer working was located in 1934 on Bennett Creek, above McLeod Creek, by a 

rospector named Gus Krause. The latter site is believed to be that located by McLeod. 
ghowings of coarse gold were found by Krause, but discoveries to date have not indicated 
any great values. 

1 South Nahanni, and Simpson-Liard Sheets: National Topographic Series, Surveys and Map- 
ping Branch, Department of Mines and Technical Surveys, Ottaw-a. 



Spinet Gold Mines, Limited (26) 

References: Bureau of Mines, 1947d. Bureau of Northwest Territories and Yukon AtTairs, 
1947% Mineral Claim Sheet 8643-6. Stanton, Tremblay, and Yardley, 1948. 

The property of Spinet Gold Mines, Limited, is a t  Spider Lake, 
about 145 miles north-northwest of Yellowknife and 14 miles north of 
Indin Lake. It consists of about one hundred and six claims, comprising 
the Lux, H.C., Tex, Mex, Fly No. 1, and Fly No. 2 groups. The property 
is timbered, but very sparsely so a t  its northeastern corner where it lies 
a t  the edge of the barren grounds. Aircraft afford access from Yellow- 
knife; and the camp was equipped with a radio transmitter and receiver. 
Operating control of the company is in the hands of Trans-American 
Mining Corporation, Limited, with A. P. Beavan, their chief geologist, 
responsible for general supervision of operations. The camp was under 
the joint management of R. Alexander and R. Day when visited by the 
writer from August 10 to  12, 1947. The principal known gold-bearing 
zones are almost completely concealed by drift and water, and many of 
the following data were supplied by the company. 

The Fly claims were staked during the summer of 1945, by W. Bohm, 
W. Faber, and A. Gamble, for Trans-American Mining Corporation, 
Limited. The other claims of the property were staked on behalf of 
Springer Sturgeon Gold Mines, Limited. Some trenching and sampling 
were done by the Trans-American company late in 1945. Spinet Mining 
Company, Limited, a private company, was formed in January 1946 to 
acquire the properties of the Trans-American and Springer Sturgeon 
companies; and was later succeeded by Spinet Gold Mines, Limited, 
incorporated in October 1946. Supplies and equipment arrived by tractor 
train from Grimshaw, Alberta, early in 1946. Diamond drilling commencecl 
in March, and continued, with brief interruptions, until July 11, 1947. 
The camp was closed later that summer, and the property remained 
inactive throughout 1948. 

The camp, of ten tents on wood floors and frames, is on Fly No. 10 
claim, on the south shore of Treasure Island in Spider Lake. 

Nearly all exploration was done by diamond drilling. This work 
amounts to 18,150 feet, of which 16,434 feet was done on or near the south 
shore of Treasure Island to explore the North, South, and East zones. 

The rocks near the explored, mineralized zones on the south shore of 
Treasure Island are mainly volcanic and sedimentary members of the 
Yellowknife group. They outcrop in belts that trend easterly across the 
southern point of the island. The most northerly and presumably oldest 
rocks are amphibolites, probably recrystallized andesitic or basaltic lams 
in which a faint foliation strikes about north 80 degrees east and dips about 
80 degrees north. They are hard, black, fine-grained, rather fresh rocks 
that, under the microscope, display a felt of amphibole laths in a scant 
groundmass of finer grained sodic plagioclase and quartz. Similar rocks 
probably extend northward across the island. Feldspar-amphihole- 
biotite gneiss adjoins the amphibolite on the south, and outcrops as a band 
40 to 150 feet wide and 1,200 feet long that strikes about north 85 degrees 
east. This is a well-foliated, fine-grained, green rock and weathers grey 
or greenish grey. In part i t  is well banded, the bands ranging in width 



from $ inch to 3 inches, and containing various proportions of plagioclase or 
other feldspar, quartz, pale green amphibole laths, and biotite. Foliation 
and banding approximately parallel the borders of the band, and dip steeply 
north. The gneiss may be a recrystallized tuff or tuffaceous sediment. 
The sedimentary strata south of the gnciss range from schistose grey- 
wacke to fine-grained, nodular, quartz-biotite schist. Well-preserved, 
steeply inclined bedding was observed in a few places; on the west shore of 
the point i t  strikes about east-southeast, but elsewhere it is crumpled and 
strikes in many directions. However, correlation of minor calcareous 
and gsrnetiferous layers encountered by the diamond drill-holes is reported 
to  indicate that the sedimentary strata trend about parallel with the band 
of gneiss to the north. 

A tabular body of light grey to  pale pink felsitic rock, known to the 
company as the Gamble 'dyke', separates the gneiss from the sedimentary 
strata or lies near the contact between these rocks. This body dips 75 to 85 
degrees north, ranges in thickness from 20 to 40 feet, and outcrops, except for 
short gaps, for alengthof 1,500feet. Thefelsiteismassive, and weathers chalky 
grey to pale pink. A thin section examined under the microscope showed i t  
to  contain scattered phenocrysts of albite in a fine-grained groundmass of 
interloclting grains of plagioclase and quartz. It is cut by a multitude of 
glassy to grey, sugary quartz bodies, ranging from thread-like veinlets to 
masses several feet in width. Many tiny aggregates and films of pyrrhotite 
mere noted in the felsite. The north border of the felsite body is commonly 
in sharp contact with the gneiss; and tongues of felsite project into the 
gneiss. In  places the contact is marked by a breccia of felsite cemented by 
drusy, glassy quartz, and may be a fault. Diamond drill cores show bands 
of gneiss interlayered with felsite, and, here and there a t  the surface, 
narrow, tabular, felsitic bodies outcrop within the gneiss a few feet north 
of the main felsite mass. The south contact does not outcrop and, accord- 
ingly, it is not known whcther the felsite is an intrusive, sill-like body or 
an extrusive rock. It does, however, lithologically resemble rhyolitic 
lavas that commonly occur between andesitic lavas and sedimentary 
strata in the adjacent district1. 

The amphibolite, gneiss, sedimentary rocks, and felsite are cut by 
a diabase dyke that trends north-northeast. Two or more right-hand 
faults offset the diabase, and the horizontal component of this offset is as 
much as 130 feet. The faults trend about parallel with the Gamble 'dyke', 
and lie a t  its northern edge, or within the volcanic rocks. 

The principal known gold deposits are those of the North, South, and 
East zones. The.North and South zones lie, respectively, north and south 
of the Gamble 'dyke' and strike and dip about parallel with it. The North 
zone, on Fly No. 10 claim, lies beneath Spider Lake except that what may be 
its east end outcrops on the west shore of the south point of Treasure Island. 
The outcrop, a few feet in diameter, is about 100 feet north of the Gamble 
'dyke' and comprises rusty, drag-folded, banded feldspar-amphibole- 
biotite gneiss cut by quartz. A chip sample2 across 4 feet of the rusty 
gneiss contained about 30 per cent quartz and assayed: gold, 1-06 ounces a 
ton; silver, 0.52 ounce a ton. The zone as explored by drill-holes beneath 

1 Tremblay, L. P.: personal communication. 
2 Sample taken by the writer and msayed by the Bureau of Mines. Ottawa. 



the lake is said to comprise gold-bearing sections of similar gneiss; and these 
are identified by assay rather than by visual inspection of core samples. 
The gold-bearing sections of gneiss contain a little pyrite, pyrrhotite, and 
probably minute amounts of other sulphide minerals, but not all gneiss with 
these minerals contains significant amounts of gold. Drill-holes to a depth 
of about 180 feet are reported1 to have indicated an ore shoot 75 feet long 
114th an average width of 8 .5  feet, and containing 0.416 ounce of gold a ton 
(uncut grade), or 0 23 1 ounce a ton (cut grade). 

The South zone, on Fly Nos. 10 and 11 claims, is concealed by muskeg 
and other overburden. In most places i t  lies 10 to 50 feet south of the 
Gamble 'dyke'. The zone comprises 'gold-bearing rock, mainly schistose 
greywacke and derived quartz-mica schist, with a little pyrite, pyrrhotite, 
sphalerite(?), chalcopyrite(?), galena(?), and visible gold. The gold- 
bearing parts of the greywacke and schist may contain a little more intro- 
duced quartz than elsewhere; but, so far as known, they are not much 
different from adjacent, nearly barren rock and are best identified by 
assay. The zone is reported to have been drilled to a vertical depth of 
about 500 feet. Ore grade material has been intersected to a depth of 
350 feet. Drilling is reported2 to have indicated an ore shoot 325 feet long 
averaging 3 feet in width, containing 1.11 ounces gold a ton (uncut grade), 
or 0.61 ounce a ton (cut grade). 

The East zone, said to lie 1,000 to 1,800 feet east of the South zone, is 
reported to have been explored by a few drill-holes to a vertical depth of 
about 240 feet, and to have afforded gold-bearing samples. 

A sample of diamond drill sludge and assay rejects from core samples, 
submitted to the Bureau of Mines (1947~1, pp. 24)3 for n~etallurgical tests, 
assayed: gold, 0.33 ounce a ton; silver, 0.13 ounce a ton. Tests proved 
98.49 per cent of the gold to be extractable by cyanidation, or 64.4 per cent 
by amalgamation. 

Spud Arsenault Mines, Limited (59) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheets 85-P-3 and 85-P-4. Henderson, 1941b. 

INTRODUCTION 

The gold prospect owned by Spud Arsenault Gold Mines, Limited, 
lies on the northwest side of Mac Lake, 52 miles about north-northeast. 
of Yellowknife, and 8 miles west of Gordon Lake. The property was 
intended to comprise Sparta Nos. 1 to 6 claims, Jumbo Nos. 1 to 12 claims, 
Take Nos. 1 to 6 claims, F.M.K. Nos. 3 to 6 claims, and W.G. J. Nos. 1 to 5 
claims. Ho~vever, a survey may be required to establish the o~vnership of 
some of this ground. A winter tractor road from Yellowknife to the 
property of Camlaren Mincs, Limited (64), passes 3 miles south of Mac 
Lake. This lake, although strewn with many rock reefs, is suitable for the 
use of Norseman and smaller aircraft during summer and winter. The 
property was inactive when the author visited i t  in July 1947. 

Trans-American Mining Corporation, Limited: Annual Report for the Period Ending June 
30, 1947, p. 9. 

2 Op. cit.,  p. 9. 
3 This report does not atate from what zone or zones the sample was derived. 



HISTORY 

The Sparta claims were staked by U. J. (Spud) Arsenault in the summer 
of 1945. These and the adjoining claims of the present property were 
subsequently purchased, with much publicity, by Spud Arsenault Mines, 
Limited, incorporated for that purpose in May 1946. Lumber was flown 
to the property shortly thereafter, and a camp, of six tents on substantial 
wood frames and walls, was erected on the northwest shore of Mac Lake. 
Diamond drilling commenced August 17, 1946, and ceased on December 8 
of that year. A. D. Wilmot was the supervising engineer employed by the 
owners. Drill core was then suitably labelled and racked a t  the camp 
site, and the camp abandoned. No further work was done to the end of 
1948. 

DEVELOPMENT AND COSTS 

The claims have been explored by a few trenches, mainly on Jumbo No. 
3 claim, and by diamond drilling. A diamond drilling contract was negot- 
iated by the company whereby $2.40 a foot was paid for X-ray holes, 
$3.75 a foot for E holes. Under this agreement the company supplied 
engineering services and camp accommodation, whereas the drill contractor 
provided transportation, drill equipment, men, drill and camp supplies, 
and board. The drilling was done on Sparta Nos. 2 to 5 claims, and com- 
prised: E holes (H-inch core), 5,466 feet; X-ray holes (g-inch core), 4,528 feet. 

GEOLOGY 

The principal known veins occur on the Sparta group and the adjacent 
Jumbo Nos. 2 and 3 claims. These claims are underlain by sedimentary 
rocks of the Yellowknife group, intersected by a few pegmatitic and 
granitic dykes probably genetically related to a granite body, 1; miles 
in diameter, that  outcrops 1 mile southeast of the claims, on the east side 
of Mac Lake. 

The sedimentary rocks,originally mainly greywackes, have been altered 
to brown-surfaced quartz-mica schists and hornfels. Many layers display 
numerous knots or nodules of pink andalusite, and cordierite and biotite, 
whereas others are devoid of these structures. The recrystallization that 
resulted in the formation of these schists and hornfels has commonly 
obliterated the bedding, although here and there the occurrence of thin 
slaty beds, or of knots confined to definite layers, permits reliable deter- 
mination~ of attitudes. Nevertheless, only in rare instances are tops 
determinable. The beds trend north to northwest and dip, in general, 
35 to 55 degrees east or northeast. 

DESCRIPTION O F  DEPOSITS 

North Sparta Vein. The North Sparta quartz vein is the most 
promising known gold deposit on the property. Two natural exposures of 
gold-bearing quartz mere found in the northeast corner of Sparta No. 3 
claim a t  the southeast edge of a small lake. Elsewhere the vein was 
covered by muskeg and drift. One of these natural exposures is about 6 
feet in diameter, is completely submerged, and lies a few feet from the 
lake shore (July 8, 1947) ; some of this quartz may be an outcrop of the vein, 
but some is float, probably only slightly removed from its original position. 



The other natural exposure, 25 feet to the northeast, is of about the same 
size and almost surely in place; i t  is completely surrounded by muskeg. 
A pit, 50 feet south 15 degrees east from the most southwesterly natural 
exposure, is now flooded, but is reported to have encountered a sizable 
body of quartz. A partly flooded trench displays quartz 30 and 55 feet 
south 70 degrees east from the most northeasterly natural exposure. 
Thus quartz has been found a t  intervals in the muskeg and lake along a 
V-shaped course, the western limb of which trends about north-northwest 
for about 80 feet, and the northern limb, east-southeast for approximately 
75 feet. Elsewhere the vein is ltnown only from diamond drill records. 
These suggest that i t  maintains a similar course a t  depth, probably com- 
plicated by local irregularities; and that  the north limb dips about 30 
degrees northerly, and the west limb about 45 degrees easterly. The 
north limb of the vein-structure has been probed along a strike length of 
approximately 150 feet and to a vertical depth of 160 feet or more; and the 
west limb for a shorter distance and to a vertical depth of about 230 feet. 
The thickness of the vein varies widely from place to place, from a few 
inches to 20 feet or more. The greatest thicknesses, so far as known, 
occur within about 75 feet of the surface and near the junction of the two 
limbs. 

Most of the exposed rock within the explored area is indistinctly 
bedded, fine- to medium-grained quartz-mica schist, in part nodular. 
The exposed parts of the quartz vein, however, are commonly bordered 
by intricately folded, thin-bedded, black slate and slaty greywucke. 
Available outcrops do not lend themselves to precise structural determin- 
a t ion~.  Nevertheless, i t  is not improbable that  the strata near the exposed 
parts of the vein occupy a sharp fold, the axial plane of which strikes 
northwesterly and dips gently northeasterly. The plunge of this fold 
would approximately parallel that of the minor folds in the slate; these 
plunge about 25 degrees north 35 degrees east. It may be that the North 
Sparta vein parallels the beds involved in this fold and was deposited 
mainly within a band of slate and slaty greywacke that afforded particularly 
favourable conditions near the fold axis. 

The vein material exposed a t  the lake shore is mainly grey to white, 
medium-grained quartz. Sulphide minerals comprise several per cent of 
the mass. Pyrite is most abundant, but galena, sphalerite, pyrrhotite, 
chalcopyrite, and gold were also noted. The pyrite is fine grained and 
occurs as thin films in the quartz, or as scattered aggregates as much as 1 inch 
in diameter; many of the latter have been almost completely oxidized 
and removed, leaving numerous tiny grains of gold adhering to the quartz 
crystals that project into the resultant cavities. Here and there galena or 
sphalerite fill other small cavities in the quartz. 

Some of the exposed quartz is unquestionably of ore grade. Diamond 
drill-holes are reported to have encountered numerous sections of good 
grade quartz, but by no means all parts of the vein constitute ore. 

South Sparla Vein. This quartz vein trends north 10 degrees west 
and dips easterly a t  about 35 degrees. It reaches the surface of bedrock 
along the east shore of a small lake but, except for one outcrop and a 
trench, is covered by muskeg and water. About 40 feet east of the vein 
the ground rises abruptly about 15 feet to the general level of the surround- 
ing country. The vein, a t  the bedrock surface, lies mainly on Sparta 



Nos. 3 and 4 claims, close to their mutual, northerly trending boundary. 
I ts  most northerly known part, as determined by drilling, lies about 400 
feet south of the most southerly known part of the west limb of the North 
Sparta vein, and trends directly towards i t  as though the two veins were 
connected. However, a few diamond drill-holes that probed the inter- 
vening, muskeg-covered ground failed to establish the continuity of these 
veins. 

Diamond drill-holes about 50 feet apart traced the vein for a length 
of 760 feet. Most of these intersected it a t  vertical depths of less than 
60 feet, but a few cut it a t  a depth of about 130 feet. The trench and out- 
crop estend its known length to  nearly 900 feet. 

The adjacent, indistinctly bedded, quartz-mica schists strike north 
or a litlle west of north and dip about 35 degrees cast. The vein, as ex- 
posed in the trench, is 1 foot wide, and its walls are sharp and tight. An- 
other trench, about 160 feet north, was flooded a t  the time of the 
writer's visit. A mass of solid quartz about 7 feet in diameter outcrops 
beside the flooded trench, hut no wall-rock is visible. The quartz is grey 
to white and of medium grain. It contains scattered nests of very fine- 
grained pyrite as much as 1 inch in diameter, and prisms of black tourma- 
line up to + inch in diameter. Diamond drill records provided by the 
o~vners indicate that the vein is essentially continuous throughout the 
explored length, and that i t  consists of a mixture of quartz and schist 
across widths ranging up to 70 feet. I t  probably parallels the enclosing 
strata in both strike and dip. None of the vein material is known to be 
of ore grade and much of i t  contains only traces of gold. 

Jumbo Vein'. The Jumbo quartz vein was not examined. It occurs 
on Jumbo No. 3 claim, and lies within and close to  the southwest edge of 
a muskeg- and drift-filled draw. The vein, draw, and adjacent strata 
trend approximately north 55 degrees west. The strata dip about 40 
degrees northeast, and probably the vein does likewise. Five trenches 
expose the vein for a length of 400 feet. Channel samples from these 
trenches, ranging in length from 1 - 2  to 2.7 feet, contained negligible 
amounts of gold. 

Star Group (84) 

Reference: Stockwell and Kidd, 1932, p. 74. 

The Star group.. . .[comprised] one claim on the south shore of the west arm of a 
bay a t  the south end of Lake Prosperous and one claim on the north shore of the same 
arm. Lake Prosperous is an expansion of Yellowknife River, 7 miles above its mouth. 
At a point 100 feet from the south shore of the arm and a few hundred feet from the west 
end of the arm are three irregu1:tr-shaped outcrops of vein quartz in sedimentary schist 
[of the Yellowknife group], which strikes east and dips steeply south. The quartz out? 
crops are in line with one another and occur over a total length of about 150 feet. The 
quartz outcrops are separated from one another on the surface by glacial drift, but probably 
form a continuous vein. The largest of the outcrops is 50 feet long and 20 feet wide. I t s  
north side is in contact with schist and the contact dips a t  an angle of 85 degrees to t,he 
south. The schist for a distance of 2 to 3 inches from the contact contains scattered crystals 
and stringers of arsenopyrite. The quartz is glassy and generally barren-looking, but 
in a few placas contains sparsely disseminated grains of arsenopyrite and a very small 
amount of galena. A chip sample of the quartz snd mineralized schist contnined no gold 
and a trace of silver2. No sulphides were seen in the other two outcrops. 

1 The following data arc derived from a geological map, on a scale of 1 inch to 200 feet, prepared 
by A. D. Wilmot for Spud Arsenault Mines, Limited. 

2 Assay by A. Sadler, Mines Branch. Department of Mines, Ottawa. 



The owners of the property report that another quartz vein occurs near the south 
shore of the arm of the bay. I t  is reported to  be 2 feet wide and to have been traced 
for 900 feet along its strike and to contain in one part a band of galena 2 inches wide. 
A picked sample of the galena assayed 81.20 in gold a ton and 23.3 ounces of silver a ton. 
The owners of the property also report that an irregular body of quartz, 20 feet in average 
width and traced for 500 feet from the strike, occurs on the north side of the arm of the 
bay. The quartz is said to contain pyrite and galena a t  several places. 

Storm Group1 
(Consolation Lake)  (1 19) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Minernl Claim 
Sheet 85-1-10. Henderson and Jolliffe, 1941. 

The Storm group, comprising Storm Nos. 1 to  6 claims, is on the 
east side of Consolation Lake about 1 mile northwest of the north t ip of 
Gilmour Lake. The claims were staked in the spring of 1940 by J. Irwin 
and H. Lang, and in 1941 were controlled by Storm Yellowknife Syndicate. 
In  1942, J. D. Mason and W. L. McDonald, operating under the name of 
Tungsten Developers, erected a small mill on the property. By September 
~vhen work stopped, they reported having milled l1 tons of ore. The 
resulting concentrates, amounting to  1,917 pounds, were shipped to  the 
Bureau of Mines, Ottawa, and contained about 35 per cent WO3 as 
scheelite. 

The ore treated probably came from Vein 25 on Storm KO. 5 claim. 
The vein strikes north, dips steeply east, and crosses the bedding of Yellow- 
knife group rocks. I t  is 60 feet long, has a maximum width of about 5 feet, 
and narrows to a thin seam of quartz a t  each end. An ore shoot (1941) 
15 feet long averaged 2 .7  feet in width and contained 2 . 5  per cent WOs 
as scheelite. 

Storm Group1 
( Gordon L a k e )  (66) 

Rejerences: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-P-3. Henderson, 1941 b. 

The Storm group of eleven claims is a tungsten (scheelite) prospect 
on the east shore of Gordon Lake 2+ miles northeast of the Camlaren 
property (64). The claims were staked by C. Brock, G. E. McLeod, 
and H. Campbell, on behalf of the Consolidated Mining and Smelting 
Company of Canada, Limited, during the summers of 1941 and 1942. 
Exploratory work done between August 1 and December 31, 1942, com- 
prised stripping, pitting, sampling on Nos. 2 and 3 veins, and the sinking 
of two shallo\v prospect shafts on No. 2 vein. At about the latter date 
the owners concluded that  the erection of a mill for the extraction of 
scheelite was not economically feasible. 

The claims are underlain by fresh argillite and greywaclce of the 
Yellowknife group. The strata are strongly folded along northeasterly 
trending axes. A granitic batholith intrudes similar rocks about 8 miles 
east of the property; and a few post-granite diabase dykes have been 

1 Describod from data supplied by A. W. Jolliffe and the Consolidated Mining and Smelting 
Company of Canada, Limited. 



noted on the claims. Several quartz veins, and gold and scheelite, have 
been found; but so far as known the most important mineral occurrences 
are No. 2 and No. 3 scheelite-bearing quartz veins. 

No. 2 vein strikes north 55 degrees east and probably dips about 85 
degrees southeast. The vein was explored a t  the surface for about 600 
feet; to the southwest i t  passes beneath a lake, and to the northeast i t  
branches and probably ends within 250 feet. The vein commonly com- 
prises 10 to  15 feet of nearly solid quartz, but displays many embayments 
and tongue-like protuberances, and here and there contains angular frag- 
ments of sedimentary rock. I t  is probably nearly parallel with the enclos- 
ing strata. The wall-rock is not sheared, nor is it notably altered by the 
quartz. The vein is intersected by several narrow shear zones, some of 
which are faults. The quart,z is mainly mottled grey and white. It 
contains minute amounts of pyrite, pyrrhotite, chalcopyrite, and galena, 
but, so far as known, no significant amount of gold. Scheelite occurs in 
the quartz as aggregates ranging from minute grains to others measuring 
several inches in longest dimension. I t  is commonly associated with a 
carbonate, and is most abundant near the southeast (hanging) wall. It 
occurs in patches, the quartz beyond the patches being nearly devoid of 
the mineral. The mottled quartz is cut by veinlets of white, coarse- 
grained quartz carrying a little feldspar but no scheelite. Two mineral- 
ized bodies \irere identified by surface sampling to October 21, 1942: one, 
a t  No. 2 shaft 250 feet northeast of the lake, was 61 feet long, 7 - 0  feet 
wide, and contained 0-38 per cent WO3; the second, a t  No. 1 shaft about 
375 feet northeast of the lake, was 69 feet long, 5 - 9  feet wide, and contained 
0.51 per cent WO,. A sample comprising 215 pounds of material from 
No. 1 shaft to a depth of 12 feet assayed1: tungstic oxide, 0.32 per cent; 
phosphorus, 0.12 per cent; gold, trace. 

KO. 3 vein, found by a Geological Survey party on August 25, 1942, 
is about 1 mile north 35 degrees east from the south end of No. 2 vein, 
and about 200 feet south of the north boundary of the property. The 
maximum dimensions of quartz exposed in place were 30 by 3 feet, and 
large blocks of loose quartz suggested that the total width was a t  least 
10 feet, rather than 3 feet. Coarse scheelite was observed in many places. 
Single aggregates of scheelite up to 10 square inches were noted, and clusters 
of aggregates made up as much as 30 square inches in less than a square 
foot of vein surface. 

Sunset Yellowknife Mines, Limited (109) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-16. Henderson and Jolliffe, 1941. Hoffman, A., 1947. 

INTRODUCTION 

Sunset Yellowknife Mines, Limited, owns a gold prospect 70 miles 
east-northeast of Yellowknife. The property is 15 miles north of Des- 
peration Lake and on the east side of a widened part of Beaulieu River 
locally known as Sunset Lake. The mineral claims comprise R.V. Nos. 
1 to 12 and Alice Nos. 1 to 22. Access from Yellowknife is by aircraft 

1 Assay by Bureau of Mines, Ottawa, December 9, 1942. 



capable of landing on Sunset Lake or by tractor train over a 100-mile winter 
road via Jennejohn, Ried, Hidden, Thompson, Ross, Victory, and Detour 
Lakes. 

The last float-equipped' airplane to use Sunset Lake in 1946 landed 
there on October 8') and freeze-up occurred on October 14. The first 
float-equipped airplane to arrive in 1947 landed on June 20, about 2 days 
after break-up. The writer visited the property in July 1947. W. J. 
Hylands was in charge, and R. D. Hoffman, consulting engineer. 

HISTORY AND DEVELOPMENT 

The area was prospected by F. W. Thompson, then manager of the 
Thompson Prospecting Syndicate, immediately after break-up in 1938. 
Gold was found in July and claims were staked. The property was acquired 
by Sunset Yellowknife Mines, Limited, in 1945, and in the spring and 
summer of that year this company completed 1,907 feet of diamond 
drilling on the Alice shear zone on Alice Nos. 1 and 4 claims, and 1,342 feet 
on what the owners consider a less promising zone on the Alice No. 15 
claim. Operations then ccased, but were resumed in February 1946 and 
continued through to November of that year. Equipment consigned to  
the property by tractor train early in 1946 failed to arrive; nevertheless, 
lumber was flown to Sunset Lake, a camp erected, and in the autumn a t\vo- 
compartment vertical shaft was sunk to a depth of 28 feet in thc Alice 
zone. Another period of inactivity ended in March 1947 when a mining 
plant and other essentials arrived by tractor train. The shaft in the Alice 
zone was deepened to 145 feet. Drifts were opened on the 125-foot level 
and extended about 100 feet north and south from the shaft before the 
property closed on September 10, 1947. No other work has been done 
to December 31, 1948. 

CAMP AND PLANT 

The camp is on Alice No. 15 claim, on a sandy point on the east shore 
of Sunset Lake. It includes three frame structures and several tents. 
The former comprise: combined office and staff quarters, 16 by 24 feet; 
bunk-house, 16 by 32 feet; and cook-house, 16 by 32 feet. These structures 
are sheathed with Supermax, but were not designed for winter use and are 
not insulated. A radio receiver and transmitter housed in the office 
building provide contact with Yellowknife. 

A rough road from the camp leads northeasterly l $  miles to the shaft 
and mining plant on Alice No. 1 claim. Buildings are non-insulated frame 
structures sheathed with Supermax and consist of: hoist and compressor 
house, 16 by 32 feet; steel and blacksmith shop, 16 by 20 feet; assay office, 
16 by 20 feet; and dry, 12 by 16 feet. The headframe, 42 feet high, was 
constructed from 8-inch by 8-inch spruce timbers. Diesel fuel is stored 
in 45-gallon steel drums. Air, from a WL 60 Sullivan compressor rated a t  
327 cubic feet a minute and driven by an International diesel engine, 
passes through a 42-inch by 8-foot air receiver. A Canadian Ingersoll- 
Rand 6-inch by &inch, Model PSR, single-drum hoist is driven by com- 
pressed air. Other equipment includes a Gardner-Denver steel sharpener, 
a portable WK 70 Sullivan compressor with a rated capacity of 105 cubic 
feet of air a minute, and a D 4 Caterpillar tractor. 

1 Data supplied by W. J.  Hylands, Manager. Sunset Yellowknife Mines, Limited. 



GEOLOGY 

The claims are underlain mainly or entirely by volcanic members of 
the Yellowknife group. Near the Alice zone these are mostly fine- t o  
coarse-grained greenstones derived from andesitic and dacitic lavas, and 
are massive, pillowed, or schistose. The flows are probably 75 to 150 feet 
thick, and are commonly separated by bands of acidic tuff a few inches to 
6% feet thick. The tuff is a greenish grey, thin-bedded, fine-grained to 
cherty-textured rock that  weathers light grey or white and breaks with a 
conchoidal fracture. The flows and intercalated tuff bands strike about 
north 20 degrees wcst, and according to diamond drill rccords dip westerly 
at approximately 85 degrees. It is not known whether the flows face 
east or west. Much of t,he rock is foliated about parallel with flow boun- 
daries, but the degree of foliation varies widely from place to  place. 
Shearing appears to have been concentrated, in some instances, along and 
near the flow contacts; there the greenstone has been converted to chlorite 
schist, and the tuff, where involved, to soft, flaky, light grey or white 
sericite schist. Some of these shear zones are many feet wide. They are 
commonly rusty due to oxidation of pyrite, and some, such as the Alice 
shear zone, contain vein quartz and significant amounts of gold. 

ALICE SHEAR ZONE 

The Alice shear zone is considered by the owners to contain the most 
promising known mineral occurrences on the property. It trends about 
north 20 degree wcst and outcrops mainly on Alice Nos. 1 and 4 claims, 
and on the southern part of R.V. No. 10 claim. Although surface exposures 
suggest a steep easterly dip, diamond drill records indicate that its average 
dip is about 85 degrees west. It lies on the north side of a small lake and 
is exposed by scattered outcrops and twelve pits and trenches for a length 
of about 900 feet beyond a pit 120 feet north of the lake. Seven diamond 
drill-holes explored 480 feet of this exposed length, the deepest intersecting 
the zone a t  a depth of about 270 feet. The shear zone follows a band of 
chert-like inter-flow tuff that varies in thickness from a few inches to 64 
feet. The zone ranges in width from 1 foot to approximately 20 fect, 
and involves mainly lava lying immediately east of the tuff. The west 
edge of the zone is commonly well defined, but is in part gradational; 
in general i t  lies within the tuff, but here and there i t  may lie a little west 
of it. The east edge everywhere lies east of the tuff band and is marked 
only by a gradual lessening in the degree of foliation displayed by thc 
involvcd lava. The rocks within the zone are sericite and chlorite schist 
derived from the tuff and lava, and scattered veinlets and lenses of quartz 
a few of which attain local widths of a foot or more. Pyrite is abundant 
across widths of a few inches to 7 feet mainly adjacent to the west wall, 
and occurs in sericite schist, chlorite schist, and some quartz; other quartz 
contains only a little ferruginous carbonate and rare needles of (?) tourmaline. 
The average width of the well-mineralized part of the exposed shear zone 
is probably between 2 and 3 feet, and its exposed surface length about 500 
feet. Almost all pyrite in the surface exposures has been converted to 
iron oxide that, in addition to staining all mineralized schist, now lines 
numerous cavities in quartz and is the principal constituent of seams, 1 
inch to 4 inches wide, that parallel the schistosity. 



Gold occurs here and there in the heavily pyritized part of the shear 
zone. Two pits afforded rich gold samples. One of these, 400 feet north 
of the lake and known as No. 6 pit, is now the shaft site and could not be 
examined. A channel sample, 3 .1  feet long, cut from the floor of this pit, 
is reported to have assayed 0 90 ounce of gold a ton. The other high-grade pit, 
known as No. l, is 480 feet north of No. 6, and a channel sample l - 6  feet long 
from the south face is said to have assayed 5.56 ounces of gold a ton. 
Other pits provided comparatively low-grade samples, as did most diamond 
drill cores. Nevertheless, No. 5 drill-hole, which intersected the mineralized 
zone about 140 feet below No. 1 pit, afforded 1 - 8  feet of core that assayed 
about 1 - 2  ounces of gold a ton and contained the only visible gold found 
in the Alice shear zone1. 

The shaft was being sunk a t  the time of the writer's visit and was not 
examined. It had attained a depth of 73 feet. Material on the shaft 
dump provided the only available unoxidized material from the mineralized 
part of the shear zone. It showed white quartz, from a vein or veins a t  
least 1 foot wide, which, in part, contained more than 50 per cent pyrite 
by volume. The pyrite is fine to coarse grained, and has almost completely 
replaced parts of the adjacent schist. A selected sample of very slightly 
oxidized pyrite from the dump, containing 25 per cent quartz and schist, 
assayed2: gold, 6.37 ounces a ton; silver, 0.65 ounce a ton. Another 
selected sample, apparently perfectly fresh, and containing 50 per cent 
quartz and schist, assayed2: gold, 1-56 ounces a ton; silver 0.22 ounce 
a ton. These results indicate that substantial amounts of gold occur in 
pyrite below the lower limit of appreciable oxidation. 

Although most known gold occurs in fine-grained pyrite associated 
with minor quartz, not all such material is of ore grades. Assay plans 
indicate that ore was encountered on the south side of the shaft from 
28.3 to  53.6 feet below the collar. This shoot had an average width of 
1.4 feet, and contained 2.6 ounces of gold a ton. It comprised fresh 
pyrite associated with a little quartz, and occurred along the east side of 
the tuff band. Abundant pyrite was found in parts of the drifts on the 
125-foot level, but contained only a little gold distributed in an apparently 
erratic manner. 

COSTS AND GENERAL OPERATING DATA 

Labour and explosives required to sink the shaft, which measures 6 
by 12 feet, outside timbers, cost $52 a foot. Contractors hauling freight 
by tractor from Yellowvknife to the Sunset property early in 1947 charged 
9642 a ton. 

About twenty-one men, including a staff of three, were employed 
during July 1947. At that time two shifts a day were engaged in sinking 
the shaft. 

All lumber and timber used on the property came from Yellowknife: 
that used in camp construction, by Canso aircraft; shaft timbers by Anson 
aircraft, and the balance by tractor train. 

1 Hylands. W. J.: personal wmmunicetion. 
2 Assay by Bureau of Mines. Department of Mines and Resources. Ottawa. 
W a t a  on underground exploration were supplied through the courtesy of R. D. Hoffman. 

consulting engineer, Sunset Yellowknife Mines, Limited. 



T.A. Group (126) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-1-7. Henderson and Jolliffe, 1941. 

The T.A. group is a gold prospect of twenty claims owned by the 
Consolidated Mining and Smelting Company of Canada, Limited. It is 
52 miles east-southeast of Yellowknife and 4 miles west of the north end 
of Buckham Lake. Aircraft land on a lake about 1 mile long, locally 
known as Bull Moose Lake. A trail from a campsite on the west shore 
of this lake leads about 1,800 feet north-northwest t o  a shaft. The writer 
exanlined Veins 3 and 4 near this shaft on September 19, 1947. The 
camp was in a state of complete disrepair, and the shaft flooded. 

The claims were staked in September 1939 by C. S. McDonald and 
U. J .  Arsenault. A little hand-sorted ore, reported to  have contained 
about 10 ounces of gold a ton, was mined a t  the property during the winter 
of 1940-41 and sent by airplane to  the Con mill (73) a t  Yellowknife. Six 
men were a t  the property early in 1941, but work ceased early in the 
summer. So far as known, no additional work has been done a t  the pro- 
perty (December 31, 1948). 

U a n y  parts of the property are reported to  have been explored by 
trenches or diamond drill-holes, or both. Veins 3 and 4 have been stripped 
and trenched, and these and adjacent parallel veins were explored by 
seventeen diamond drill-holes. A two-compartment shaft, inclined 
about 70 degrees east-northeast, was sunk on Vein 4 on T.A. No. 7 claim. 
About 80 feet of drifting is said to  have been done from this shaft a t  a 
depth of about 50 feet. Apparently neither power tools nor mechanical 
hoist were used. 

The claims are underlain by sedimentary strata of the Yellowknife 
group. They were originally greynlackes and minor interlayered argillites, 
but, where examined, the greywackes have been altered to brown weather- 
ing, nodular, schistose greywackes, and the argillites to phyllites or nodular 
fine-grained mica schists. Near Veins 3 and 4 the beds form a gentle arc 
conves toward the northeast and dip 65 or 70 degrees east or northeast. 
I n  the southern part of this structure, near Vein 4, they strike about 
north 10 degrees west, and in the northwestern part, near Vein 3, about 
north 60 degrees west. Quartz veins and seams are numerous. They 
commonly parallel the enclosing strata and some are minutely folded and 
greatly fractured. So far as  known, Veins 3 and 4 are the most promising. 

Vein S is on T.A. No. 2 claim near its south boundary. I t  strikes 
north 60 degrees west and dips 65 degrees northeast about parallel with 
the adjacent formation. Except for a gap of 35 feet i t  is continuously 
exposed by trenches for a length of 190 feet, the southeast end being 150 
feet north of the shaft on No. 4 vein. The average exposed width is 
about 1 foot. The southeastern part of the vein, and its wall-rocks, 
are involved in several drag-folds up to about 1 foot across. The quartz 
in this part of the vein is cleaved along planes that  strike about north 40 
degrees west and dip 65 degrees northeast, perhaps parallel with the axes 
of the drag-folds. The quartz in the vein is very fine grained and grey 
to white. It contains a little pyrite and feldspar. Surface sampling is 



reported to have indicated a gold content of 0.58 ounce a ton (uncut) or 
0.46 ounce a ton (cut) across a width of 1 . 1  feet for a length of 60 feet. 
Diamond drill-holes have probed beneath the exposed vein, and along its 
probable strike to  the northwest and southeast, for a total distance of 
about 600 feet. 

Vein 4 probably crosses the boundary between T.A. No. 7 claim and 
the more northerly T.A. No. 2 claim. The vein strikes north 15 degrees 
west and dips easterly a t  65 to  80 degrees. It is almost continuously 
exposed for a length of about 475 feet except that a 110-foot length near 
the north end is covered by broken rock and quartz from the shaft. The 
north end of the vein is about 50 feet south of the most southeasterly 
exposure of Vein 3. South of the shaft dump i t  ranges in width from less 
than 1 inch to  about l foot, averaging about 3 inches. The foot-wall is 
schistose nodular greywacke and trends parallel with the vein. The 
hanging-wall is nodular mica schist derived from argillite and argillaceous 
greywacke; these strata either parallel the vein, or where they strike 
towards it are crumpled and sheared near the vein wall. Beneath the 
shaft dump the vein is reported to  widen gradually, from a few inches, 
near the shaft, to 5 feet or more a t  the north edge of the dump. The vein 
is exposed for about 30 feet north of the dump. Here it swells greatly, 
branches, and includes much wall-rock; however, a rectangular area 
measuring 20 feet on each side contains about 30 per cent vein quartz. 
The adjacent beds are sharply folded, but in plan are generally convex 
towards the northeast and dip about 65 degrees in that direction. The 
vein walls are sharp and tight. The vein narrows abruptly and probably 
ends about 30 feet north of the dump. The quartz is medium to fine 
grained, and white to grey. I t  contains feldspar, biotite, fragments and 
seams of wall-rock, and a very little pyrite, pyrrhotite(?), and visible 
gold. Surface sampling is reported to have indicated a high-grade ore 
shoot, 6 inches to 6% feet wide, that extends about 60 feet north from 
the shaft to include the swollen part of the vein. 

T. and B. Group1 (60) 

References: 13ureau of Mines, 1944%; 1944~. 

The l'. and B. group of four claims was staked in 1938 by prospectors 
employed by the Consolidated Mining and Smelting Company of Canada, 
Limited. The claims lay about 10 miles west of Gordon Lake, and about 
2 miles west of Mac Lake. 

Numerous pegmatite dykes occur in knotted quartz-mica schists of 
the Yellowknife group. Tantalite occurs in tnro pegmatite dykes from 2 
to 6+ feet wide exposed for about 200 feet. These strike about north 60 
degrees west and dip about .75 degrees northeast. The adjacent rock 
contains much tourmaline and sericite. In addition to  tantalite, the 
clylrcs contain cleavelandite, orthoclase, microcline, quartz, muscovite, 
beryl (in crystals up to 4 by 10 inches), spodumene, garnet, graphite, 
and pyrite. The tantalite occurs in aggregates up to 1 inch across. A 

1 Described from data supplied by A. W. Jolliffe ant1 the Consolidatcd Mining :rnd Smelting 
Company of Canada, Limited. 



sample, said to have come from the T. and B. claims, was examined by 
H. V. Ellsworth of the Geological Survey, in 1938. It was found to be a 
high-tantalum tantalite, carrying about 0.2 per cent titanium oxide. 
Preliminary sampling by the Consolidated Mining and Smelting Company 
of Canada, Limited, failed to disclose tantalum deposits of ore grade. 

Thompson Group (17) 

Reference: Kidd, 1933, p. 26. 

The Thompson group of eighteen claims has lapsed. It lay 8 miles 
south-southeast of Port Radium and has been described by Kidd as follows: 

These claims were staked by Wight and McKee in 1932. The discovery is on an 
eastrfacing slope to the west of, and overlooking, a small lake lying between the east end 
of Bow Lake' and the south side of Contact Lake. A little surface stripping had been 
done in August, 1932. The rock in the vicinity, where seen, is massive, medium-grained 
granite. It is cut by a basic dyke that strikes approximately easewest, and whose width 
is estimated as 75 feet. The dyke rock is dark brownish grey, rather fine grained and 
crystalline with very fine-grained edges against the granite. Near the centre of the dyke 
and about parallel with the walls is a zone of fracturing with quartz stringers. The zone 
can be traced 50 feet and is up to 1 foot wide. The quartz carries considerable pyrite, 
chalcopyrite, and bornite, smaller amounts of brown carbonate, and pink calcite and a 
little erythrite (cobalt bloom). The quartz shows combs, and vugs which may contain 
hematite. In  a small fracture that crosses this vein about a t  right angles, and that can 
be traced a few feet, is a seam up to 1 inch wide showing bright yellow stains thought to 
be uranium minerals. An assayZ of a selected sample of this material gave: 

Gold (oz. Troy per ton 2,000 Ibs.). .......................... 0.20 
Silver (oz. Troy per ton 2,000 Ibs.). .......................... 3.92 
Uranium oxide (as UaOa). ........................... . l 4  -15 per cent 

The chief present interest in this occurrence is that i t  apparently shows that this 
pitchblende mineralization took place considerably later than the emplacement of this 
granite. The amount of mineralization seen was small. 

Thompson-Lundmark Gold Mines, Limited (103) 

(See Figure 16) 

Rejerences: Bureau of Mines, 1940s; 1941b. Bureau of Northwest Territories and Yukon 
Affairs 1947a, Mineral Claim Sheets 85-1-11 and 12. Fortier, 1946; 1947a. Hoff- 
man, A., 1947. Lord, 1941a, pp. 83-90. 

INTRODUCTION 

Thompson-Lundmark Gold Mines, Limited, operated a producing gold 
mine on Thompson Lake, about 30 miles east-northeast of Yellowknife. 
The property comprises forty-six claims, including the Kim and Waco 
groups of thirty-eight claims. It is reached from Yellowknife by aircraft 
in summer or winter, and in winter by tractor over a 55-mile road via 
Jennejohn, Ried, and Hidden Lakes. The author visited the property 
in August 1939, and again in July 1947 when preparations were being made 

1 Bow Lake, about 2 miles long, is about 1 mile aouthweat of the northwest end of Contaat Lake. 
ZMines Branch, Department of Mines, Ottawa. 
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Figure 16. Part of Rim and Wnco groups. Thompson-Lundmark Gold Mines, Limited; from 
survey by the company. 



to resume production. Another brief inspection was made on September 
25, 1947. Y. 0. Fortier has provided the most recent data, pertaining to 
the general geology of the property and the adjacent territory. The staff, 
in 1947, included: D. R. Wilson, mine manager; J. E. Rae, mine engineer; 
and R. C. Evans, mill superintendent. R. D. Hoffman is consulting engineer. 
Unless otherwise stated the following remarks describe the property as of 
about July 1947. 

HISTORY 

Fred Thompson, flying from Sunset Lake to  Yellowknife in 1938, 
noted an area of numerous pegmatite dykes and quartz veins in the vicinity 
of the present Thompson-Lundmark mine. He and Roy Lundmark 
examined this area a few weeks later, and on or about July 22 made in- 
dependent, almost simultaneous, discoveries of visible gold. The Kim, 
Waco, and other groups of claims were staked on behalf of the Lahti- 
Lundmark, Burmos, and Thompson Prospecting Syndicates; and covered 
these discoveries and other ground to the north and south. Spectacular 
occurrences of free gold were found during the staking, on what soon became 
known as Treasure Island. Thompson-Lundmark Gold Mines, Limited, 
acquired its property on incorporation in August. The Treasure and 
Kim veins were explored by trenches and diamond drill-holes later that 
year. A shaft was started on the latter vein on February 8, 1939, and 
underground work proceeded under the direction of A. K. Muir, with E. V. 
Neelands acting as consulting engineer. The Fraser vein was found during 
the summer of 1939. In  August of that year underground work on the 
Kim vein was stopped and a shaft started on the Fraser vein where a 
sizable ore shoot was revealed by 1940. In that year operating control 
of the property passed into the hands of the Consolidated Mining and 
Smelting Company of Canada, Limited, under an agreement whereby 
that company, with Ventures Limited, was to provide funds to bring the 
property into production, and to operate it for a period thereafter. A 
mill was duly erected and treated ore from the Fraser vein from August 19, 
1941, until September 20, 1943, when operations were suspended due to 
the scarcity of labour; the Kim shaft had been allowed to flood on March 
20, and the Praser shaft on September 18. A reported operating profit of 
about $786,000 for this milling period enabled Thompson-Lundmark Gold 
Mines, Limited, to repay the funds advanced by the Consolidated Mining 
and Smelting Company of Canada, Limited, and Ventures Limited. 
In  1946, further outstanding interests of these two companies were settled, 
and operating control reverted to the owners. Rehabilitation of the 
property commenced on August 1, under the direction of D. R. Wilson, 
and a little surface diamond drilling was done on the Kim, Island, and 
Trail veins later that year. The surface plant was renovated, the Fraser 
shaft and workings were dewatered, and underground work commenced 
in March 1947. Milling started about September 1, and the first gold 
brick was poured on September 20, exactly 4 years after the initial sus- 
pension of operations. Ore was a t  first drawn from the Fraser vein and 
from the dump a t  the Kirn shaft. However, the workings served by the 
Kim shaft were pumped dry by November 24, connected with the 750-foot 
level of the Fraser shaft on October 5, and early in 1948 the Kim vein 
became the sole source of ore. Milling ceased in May 1949, and the prop- 
erty was abandoned shortly after. 
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PRODUCTION 

Bullion recovered from ore treated to December 31, 1948, had a gross 
value of $2,460,067 as follows1: 

ORE RESERVES 

Ore reserves as of October 1943 were reported as 62,586 tons containing 
0.40 ounce of gold a ton (uncut grade), made up as follou~s: Fraser vein, 
9,560 tons containing 0.51 ounce a ton; I<im vein-zone2 and dump, 53,026 
tons containing 0 -38 ounce a ton. 

Year 

1941 ......................... 
. . . . . . . . . . . . . . . . . . . . . . . . .  1942 

1943 ......................... 
1947 ......................... 
1948 ......................... 

Total.. .............. 

CAMP AND PLANT 

Ore 
treated 

Tons 

11,915 
37,755 
23,545 
11,309 
37,757 

122,281 

The camp and plant structures are grouped near the Fraser shaft 
within 600 feet of the south shore of the east arm of Thompson Lake. 
Camp buildings include a recently constructed two-story bunk-house for 
fifty men, a two-story combined cook-house and commissary, three steam- 
heated residences, a steam-heated apartment house, a three-bed hospital, 
and a curling rink. Other structures include a two-story building providing 
office, warehouse, and staff quarters, headframe and shaft house, mill 
building, boiler house, refinery, assay office, garage, power and hoist 
building, dry, steel shop, blacksmith shop, machine shop, and carpenter 

Gross value 
of metals 
recovered 

Dollars 

317,501 
871,294 
648,609 
107,639 
515,024 

2,460,067 

Gold 
recovered 

Ounces 

8,231 
22,587 
16,814 
3,062 

14,653 

65,347 

shop. 
Electric power reaches the property by a 33,000 volt transmission line 

from a hydro-electric plant on Prosperous Lake, 25 miles to the west. 
This power enters a transformer station on the property, where i t  is con- 
verted to 550 volts for use in the powerhouse. Emergency electric power 
a t  the same voltage is available from a 75 I N A  generator driven by a 
D 13,000 Caterpillar diesel engine. Two Canadian Ingersoll-Rand, 15 
by 9 by 8 inch, XVEIB2 compressors driven by 125-horsepower synchronous 
motors provide a combined capacity of 1,340 cubic feet of air a minute. 
A Canadian Ingersoll-Rand, two-drum, 42- by 30-inch, type PE1 hoist 
is operated by a 125-horsepower, 250-volt, direct current shunt-wound 
motor; current for this motor is supplied by a motor-generator-flywheel 
unit with an output of 100 KVA. Steam for heating is supplied by a 50- 
horsepower Pacific type Watrous boiler and a 25-horsepower locomotive 
type Case boiler. Other equipment includes two tractors and two trucks. 
Radio and telephone provide communication with Yellowlmife. 

recovered 

Ounces 

1,598 
4,373 
3,267 

652 
2,904 

12,814 

1 Data supplied by Dominion Bureau of Statistics, Ottawa. 
2 A rninimum stope width of 3.5 feet was used in these calculatio~is. 



DEVELOPMENT 

Work has been done on the Fraser vein, Kim vein-zone, and Arsenic, 
Treasure, Croesus, B, Island, Trail, and Lahti veins (See Figure 16). 
Surface and underground diamond drill-holes total about 14,500 feet'. 
Shafts, crosscuts, drifts, and raises, essentially all on or near Fraser vein 
and Kim vein-zone, aggregate about 10,500 feet. 

The Fraser vein and vicinity is explored by twenty-one trenches, 
and diamond drill-holes totalling 3,332 feet (surface, 1,941 feet; under- 
ground, 1,391 feet). Underground workings are served by a three-com- 
partment shaft (manway, skip, and counter-balance), 834 feet deep, 
lying in the foot-wall of the vein and inclined 47 degrees northeasterly 
nearly parallel with the dip of the vein. Drifts on the 150-, 300-, 450-, 
600-, and 750-levels (slope depths) total 2,814 feet. 

Surface exploratory work on and near the Kirn vein-zone, about 
2,500 feet south-southeast of the Fraser shaft, consists of fifty-one trenches, 
and twenty-one diamond drill-holes totalling 3,947 feet. Entry to under- 
ground workings is provided by a two-compartment shaft (manway and 
skip), 650 feet deep, lying in the foot-wall of the vein and inclined 50 de- 
grees northeasterly nearly parallel with the dip of the vein. Stations in 
the shaft are 150, 300, 450, and 600 feet (inclined distance) from the collar, 
and short crosscuts from them connect with drifts totalling 2,518 feet. 

A drive about 2,100 feet long, from the 750-foot level of the Fraser 
workings, was connected by short raises to the 600-foot level of the Kim 
workings late in 1947. 

A little trenching has been done on the Arsenic vein, on the north 
shore of Thompson Lake, about 5,500 feet west-northwest of the Fraser 
shaft. 

The Treasure and Croesus veins are on islands about 4,000 feet west- 
northwest of the Fraser shaft. Exploratory work in this area to December 
31, 1939, comprised a pit, 12 feet deep, on the Treasure vein and twenty- 
two diamond drill-holes with a total length of about 2,500 feet. Thirty- 
five tons of quartz were extracted from the Treasure vein in 1942. 

The B vein is about 3,800 feet west-northwest of the Fraser shaft 
and 750 feet northeast of the Treasure and Croesus veins, and, so far as 
known, is stripped only. 

The Island vein outcrops on a small island 1,100 feet west of the 
Fraser shaft. I n  addition to stripping, the vein and its vicinity have 
been probed by about fifteen diamond drill-holes, the deepest of which 
attained a vertical depth of 500 feet. 

The Trail vein, 3,000 feet southwest of the Fraser shaft, has been 
stripped, and was investigated by one diamond drill-hole 100 feet long. 

The Lahti vein, about 5,000 feet south-southeast of the Fraser shaft, 
has been stripped, and has been explored by about twenty trenches and 
a few short diamond drill-holes. 

GEOLOGY 

Most of the rocks underlying the property are well-bedded, nodular, 
quartz-mica schists or hornfels of the Yellowknife group. They strike 
northwesterly and dip 45 to 65 degrees northeasterly. An axial plane of 

1 All footages me to July 1, 1947, unless otherwise stated. 



an anticline may be a little less than 1,000 feet southwest of the Kim 
shaft, trend about northwest, and dip steeply northeast. Cleavage in 
the Yellowknife formations likewise trends northwest and dips steeply 
northeast. About 3 miles to the southwest similar strata are intruded by 
tourmaline-bearing pegmatitic muscovite granite. The strata underlying 
the claims are cut by white to grey gold-bearing quartz veins genetically 
related to this granite, and by slightly younger pegmatite bodies also 
related to the granite (Fortier, 1946). Still younger, milky white quartz 
veins intersect the pegmatite bodies but, so far as known, contain only 
insignificant amounts of gold. One of the pegmatite bodies contains 
considerable tantalite-columbite. 

DESCRIPTION OF DEPOSITS 

Fraser Vein. The Fraser vein strikes about north 25 degrees west, 
dips about 45 degrees northeast, and parallels the bedding of the adjacent 
sedimentary strata. It is exposed on the surface for 540 feet, where its 
width ranges from 6 inches to 44 feet and averages about 23 feet. In  
the most northerly trench the vein is 6 inches wide, and north of this 
trench it is narrower and probably ends as a thin quartz seam on a bedding 
plane. To the south, the vein ends in a zone of fractured rock about 5 
feet wide. The vein was explored on the 150-, 300-, 450-, 600-, and 750- 
foot levels for an average length of about 560 feet, and the average width 
of all underground exposures in the drifts was 1.7 feet. On the 750-foot 
level it is exposed for 370 feet and averages 2 -2  feet in width. Under- 
ground diamond drill-holes, from a crosscut on the 750-foot level, have 
traced the vein an additional 300 feet down the dip. The walls of the vein, 
where observed, are sharp, and the vein material, which is quartz, parts 
readily from the wall-rock, which is quartz-mica schist and slate or argilllte. 
A foot more of rock adjacent to the hanging-wall is crushed or sheeted 
parallel with the vein and in part contains a little gouge. A narrower 
zone of less strongly fractured rock adjoins the foot-wall. At the south 
ends of the drifts the quartz narrows or ends, but slightly fractured rock 
persists beyond the faces. Near the north ends of the drifts the fractured 
zone ends, and the vein becomes irregular in trend and width. Most of 
the vein comprises medium-grained, grey, and glassy quartz. It is well 
banded with dark streaks parallel with the walls, and commonly cleaves 
along these streaks. It contains a little tourmaline, pyrite, galena, and 
gold. Some of the gold occurs in coarse grains, and on the surface some 
of these grains are surrounded by violet quartz. The wall-rocks do not 
contain significant amounts of gold. Most of the known gold occurred 
in an orebody, now mostly extracted, that extended from the surface 
nearly to the 750-foot level and pitched about 85 degrees northerly. No 
ore was found on the 750-foot level, but cores from several of the diamond 
drill-holes that probed the vein below that level contained visible gold. 
Drifts in the orebody on the 150-, 300-, 450-, and 600-foot levels encountered 
ore-lengths ranging from 293 to 435 feet and an average vein width of 
about 2 feet. This orebody, above the 600-foot level, from August 19, 
1941, to September 20, 1943, provided 73,215 tons of ore (vein material, 
and wall-rock unavoidably extracted during mining) containing 0.66 
ounce of gold a ton. 



Kim Vein-zone. This vein-zone contains several, closely spaced, 
parallel quartz veins separated by layers of fractured wall-rock. The 
zone strikes between north 25 degrees west and north 40 degrees west, 
dips about 45 degrees northeast, and is parallel with the bedding of the 
enclosing rocks. It is exposed by trenches for 1,250 feet and is intersected 
by diamond drill-holes for 500 feet north of the trenches. On the surface 
the zone ranges in .width from 4 to  13 feet, and averages 63 feet. The 
wall-rock is mostly nodular quartz-biotite schist in beds up to  several feet 
thick. The rock within the zone is fractured quartz-biotite schist or 
thin-bedded phyllite devoid of nodules; it contains a little pyrite and 
commonly cleaves into slabs, about an inch thick, that parallel the walls 
of the zone and have polished, green surfaces. As much as 2 inches of 
rock adjoining the quartz has been altered to an aggregate of tourmaline, 
white mica, and other minerals. The zone commonly contains three 
quartz veins, but in places may include either more or fewer than this. On 
the 150-foot level there are three veins; on the 300- and 450-foot levels 
two, or less commonly only one; and on the 600-foot level one or two, and 
here and there three veins. The veins range in width up to 6 feet, but 
in most places are less than 1 foot wide, and the average combined width 
of all quartz veins in the zone is probably between 13 and 2 feet. Except 
for a few folds with amplitudes up to about 10 feet, the veins are generally 
nearly parallel with the walls of the fractured zone in which they occur. 
Contacts between the quartz veins and the enclosing rock are commonly 
sharp and tight, but here and there the quartz grades into the rock through 
a few inches of banded quartz and rock. The quartz is mainly white to  
grey and glassy and is ribboned by tourmaline-rich seams that parallel 
the vein walls. A little milky white quartz occurs as vein-like bodies 
that transect this quartz and the tourmaline-rich bands in it. The veins 
contain fragments of tourmalinized and pyritized wall-rock. Rarely, 
lenses of quartz-mica pegmatite cut banded, gold-bearing vein quartz 
with tourmaline, and penetrate the walls. In  a few places the quartz 
veins are offset a few feet by faults. In addition to  tourmaline and biotite, 
the veins contain a very little pyrite, galena, sphalerite, chalcopyrite, 
and visible gold. 

Development work to  March 20, 1943, provided the following d a t a  
on ore shoots in the Kim vein-zone and, as the Kim workings were not 
again accessible until late 1947, these data are applicable, without major 
changes, to December 31, 1947. Four hundred and fifty feet of the zone 
a t  the surface has an average width of about 10 feet and contains three 
quartz veins with an average aggregate width of 2-33 feet and a weighted 
average gold content of 0.68 ounce a ton. Underground development dis- 
closed an ore shoot with an average northerly pitch of about 65 degrees and 
the following approximate drift-lengths of ore: 150-foot level, 300 feet; 300- 
foot level, 240 feet; 450-foot level, 260 feet; and 600-foot level, 230 feet. 
This shoot contains an average total G d t h  of quartz of about 2 feet, and 
is reported to contain 49,990 tons of probable ore averaging 0.38 ounce of 
gold a ton. 

Arsenic Vein. This vein is reported to  contain only a little gold. 
Treasure Vein. This vein outcrops as a mass of quartz about 60 feet 

long and 30 feet wide on the southwest tip of an island known locally as 
Treasure Island. The rock here is well-bedded, quartz-biotite schist with 



knots in many places, and strikes about north 55 degrees west and dips 
about 55 degrees northeast. The northeast wall of the quartzmassis tight and 
approximately parallels the strike of the enclosing rock, but many smdl 
veinlets from the main mass enter the wall-rock. The southwest, northwest, 
and southeast margins of the quartz lie beneath the lake. The vein is 
explored down the dip by diamond drill-holes, and these intersect a zone 
of quartz lenses and stringers apparently distributed a t  random through 
parts of the schist that do not contain knot-S. In  one place this zone dips 
about 20 degrees northeast, is traced for 200 feet down the dip, and ranges 
in width from 10 to 60 feet. The quartz is white to grey and glassy, and 
contains many inclusions of wall-rock and a very little pyrite, arsenopyrite, 
chalcopyrite, pyrrhotite, galena, carbonate, and probably feldspar. Most 
of the arsenopyrite is in or near included fragments of mall-rock some of 
which are altered to chloritic schist. The quartz contained some spectacular 
pockets of coarse gold a t  the surface, but is reported to contain only 
a little gold in most places where sampled with a diamond drill. Thirty- 
five tons of quartz extracted from this vein in the summer of 1942 yielded 
0 m79 ounce of gold a ton1. 

Croesus Vein. This vein outcrops as a mass of quartz a t  the lake- 
shore 110 feet south 50 degrees east from the Treasure vein. The exposed 
mass trends south 80 degrees east, but the dip is not known; the quartz is 
17 feet wide a t  the shore and ends abruptly 27 feet from the shore. It 
occurs in knotted quartz-biotite schist that strikes about north 45 degrees 
west and dips about 50 degrees northeast. Diamond drill-holes between the 
Croesus and Treasure veins show that the veins are not connected. The 
quartz is white to grey and glassy, contains feldspar and white mica, and 
is reported to contain very little gold. 

B Vein. The B vein strikes north 50 degrees west, dips about 50 
degrees northeast, and is parallel with the bedding of the adjacent sedi- 
mentary rock. It is exposed for 260 feet, and passes under drift a t  each 
end. Its greatest width is 5 feet, and for 130 feet i t  averages 15 inches. 
The walls are not sheared, and a t  each end the vein narrows to a quartz 
seam on a bedding plane. The quartz is white to dark grey, and contains 
a little feldspar, tourmaline, white mica, and visible gold. 

Island Vein. This vein strikes north 10 degrees west, dips easterly a t  
about 50 degrees, and is probably nearly parallel with the adjacent strata. 
It is exposed for the width of the island on which i t  occurs, which is 105 feet; 
diamond drill-holes north of the island traced i t  for another 200 feet, but it 
was not found in drill-holes south of the island. The surface width of the 
vein ranges from 4 inches to 2 feet and averages 9 inches. Wall-rock, 
which is not sheared, separates readily from the vein matter, which is 
quartz. In places about an inch of rock next to the quartz consists mainly 
of tourmaline and white mica. The quartz is white and well fractured, 
and is ribboned by seams that parallel the walls and contain metallic 
minerals, biotite, tourmaline, and a little greenish, altered rock. Tourma- 
line and visible gold are abundant, and pyrite, galena, pyrrhotite, sphal- 
erite, and possibly arsenopyrite and chalcopyrite, constitute about 2 per 
cent of the vein. Surface samples indicated an ore shoot 75 feet long and 

1 Thompson-Lundmark GoId Mines, Limited: Eighth Annual Report of Thompsoe-Lundmark 
Gold Mines, Limited. 



9 inches wide containing 1.46 ounces of gold a ton. Diamond drill-holes 
traced this orebody north, beneath the lake, another 75 feet. A sample 
from a drill-hole that intersected the vein a t  a slope depth of 200 feet 
below the outcrop of this ore shoot contained very little gold. 

Trail Vein. The Trail vein was not seen by the writer, but is reported 
to be a quartz vein exposed for a length of 428 feet, to have an average 
width of about 6 inches, and to lie parallel with the enclosing strata, 
which there trend about northwest. Surface sampling indicated: a southern 
section 40 feet long and 0.7 foot wide containing 0.77 ounce of gold a ton; 
a central section 80 feet long and 0.4 foot wide containing 0.66 ounce a 
ton; and a northern section 110 feet long and 0-4  foot wide containing 
1.70 ounces a ton. These sections are separated by vein material that 
is below ore grade. The one diamond drill-hole that intersected the vein 
is reported to have encountered about the same width of quartz as exposed 
at the surface. 

Lahti Vein. This vein has been traced for 1,000 feet. Near the 
south end it strikes north 50 degrees east and dips between 50 and 65 
degrees northwest; about 250 feet from this end the strike of the vein 
swings to north 5 degrees west, the dip changes to 55 degrees east, and the 
vein maintains this attitude to the most northerly exposure. The vein 
passes under drift a t  the northern end and a t  the southern end abuts against 
a zone of slightly sheared rock 10 feet wide that trends north 15 degrees 
west and contains lenses of quartz. The width of the Lahti vein ranges from 
6 inches to 6 feet and averages about 13 feet. The enclosing rock is knotted 
quartz-biotite schist, and strikes from north 40 degrees west to north 5 
degrees west and dips 50 to 65 degrees northeast. For 250 feet from its 
south end the vein cuts across these beds, which are not sheared; for 
the remainder of its exposed length the vein parallels the bedding of the 
wall-rock, and lies in a zone of fractured rock that ranges up to 6 feet in 
width. The quartz contains a little pyrite, galena, sphalerite, visible gold, 
biotite, chlorite, sericite, and a green, fibrous mineral; in places some of 
these minerals are concentrated in bands that parallel the vein walls. 
The vein is not known to contain ore. 

Waco Pegmalite Sill1. This sill is about 4,500 feet northwest of the 
Fraser shaft and about 700 feet north of Thompson Lake. So far as known, 
no work has been done on it. 

The sill was found by the Geological Survey in 1944. It trends 
northwesterly parallel with the enclosing nodular schists, and is nearly 
vertical. It is exposed a t  intervals along a length of 415 feet and varies in 
width from 20 to 35 feet. The walls are fairly straight. 

The principal minerals are feldspars, quartz, and lesser amounts of 
muscovite. Pink perthitic feldspar occurs as crystals up to a few feet long. 
White, radiating cleavelandite is also present. The quartz is white to 
smoky, crystalline, sub-vitreous, and banded in places. Muscovite is 
usually in blocks up to 2 inches long, but here and there occurs in patches 
of fine-grained material a few feet in diameter. 

The rare-element minerals noted are spodumene, beryl, amblygonite, 
and tantalite-colurnbite; only the latter is of possible economic interest. 
Many crystals of spodumene were seen, but this mineral constitutes less 

1 Described from data supplied by Y. 0. Fortier. 



than 5 per cent of the exposed parts of the sill. Amblygonite, commonly 
associated with the spodumene, is less abundant. Beryl is in crystals up 
to 12 inches long and is usually surrounded by milky quartz; it is most abun- 
dant where tantalite-columbite is most concentrated, but even there com- 
prises less than 5 per cent of the sill. 

Tantalite-columbite occurs in stout grains up to 3 by 54 inches. It 
is most abundant in the muscovite patches. The sill was not sampled 
by the Geological Survey, but a preliminary inspection indicated an 
encouraging tantalite-columbite content. 

UNDERGROUND OPERATIONS 

As previously mentioned, most known ore in the Fraser vein above 
the 750-foot level had been removed prior to September 20, 1943. The 
stopes were left unfilled, supported only by timber props, and were still 
open in July 1947. 

Ore mined from the Kim vein is hauled by an electric locomotive to 
a loading pocket and &inch grizzly on the 750-foot level a t  the Fraser 
shaft. It is then hoisted to the surface in a skip, with a capacity of about 
13 tons, operating in the central compartment of the shaft. Men and 
supplies enter the mine by the same skip. The Kim shaft provides venti- 
lation. 

Drifts and crosscuts do not require timber supports. Two electric 
pumps a t  a sump in the Fraser shaft each have a rated capacity of 200 
U.S. gallons a minute. One is retained as a standby unit. 

The Fraser workings are free of permafrost and no ice was found in 
them when dewatered during the winter of 1946-47. Permanently frozen 
ground was, however, encountered when drifting north from the Kim 
shaft on the 150-foot level, and ice is reported to have been found in this 
shaft as far as 400 feet (inclined distance) from the collar when the work- 
ings were pumped in 1947. 

Three shifts were employed daily in the drive connecting the Fraser 
and Kim workings, and the face was advanced about 400 feet a month. 
The work was facilitated by the use of a Sullivan Jumbo, an Eimco mechan- 
ical loader, and a Mancha Little Trammer electric locomotive. The 
drive is nearly parallel with the strike of the formations and did not re- 
quire timbering. 

Drift samples from the Fraser vein show that the ore shoot averaged 
1.85 feet in width and contained slightly more than 1 ounce of gold a ton 
(uncut grade). The stopes, after blasting, had an average width of about 
33 feet, and, after drawing, about 4 feet, the increase beyond 33 feet being 
due mainly to caving of the fractured, barren hanging-wall. Accordingly, 
dilution amounted to nearly 120 per cent, and the grade of ore drawn from 
the stopes, as calculated from uncut face samples from the drifts and 
corrected for dilution by barren rock, was nearly 0.5 ounce of gold a ton. 
On the other hand, samples taken from the muck as the drifts advanced 
through the ore shoot indicated an average uncut grade of 0.43 ounce a 
ton. The true grade of ore treated, after 6 -4  per cent of the material 
drawn from the stopes had been sorted as waste and discarded, was 0.66 
ounce of gold a ton. Thus, ore grades calculated from uncut drift samples 
were conservative. 



During production, samples were taken from each car of ore drawn 
from the stopes. The grade of the ore as calculated from these samples, 
after all samples containing more than 3 ounces of gold a ton had been 
reduced (cut) to 3 ounces, was in error by only about 2 per cent. 

Ore from the mine (passed through an &inch grizzly underground) 
is stored in a 70-ton bin in the shaft-house, whence a conveyor belt leads 
to another, 180-ton bin. Ore drawn from this bin is dried as required for 
efficient grinding and then enters a 4- by 12-foot Hadsell mill where it is 
reduced to 55 per cent minus 200 mesh. After passing through Polycones 
and an agitator this product is fed onto blanket tables where some of the 
gold is recovered. The balance of the gold recovered is obtained by 
standard methods of cyanidation and zinc dust precipitation. Formerly, 
about 70 per cent2 of the gold was trapped on the blanket tables. 

The previous operators treated about 95 tons of ore a day, and re- 
covered 98 per cent of the contained gold. The capacity of the mill as 
operated during December 1947 was about 100 tons a day, and 97-8 per 
cent of the gold in the ore was recovered. 

COSTS AND GENERAL OPERATING DATA 

The operating cost from August 19,1941, to April 30, 1943, was $12.54 
a ton milled, distributed as follows: mining, $5.87 a ton; milling, $2.03 a ton; 
and other costs, $4.64 a ton. This cost includes $1.09 a ton expended on 
development. The average operating cost from September 1, 1947, to June 
30, 1948, exclusive of write-offs, was $15.65 a ton milled, as follows: de- 
velopment, $2.75 a ton; mining, $5.22 a ton; milling, $2.86 a ton; other 
expenses a t  property, $4.82 a ton3. 

The main haulage drive from the 750-foot level of the Fraser workings 
to the Kim workings was completed a t  a cost of $12.75 a foot for labour 
and explosives. 

From 1941 to  1943, inclusive, 2,305 tons of freight were hauled to 
the property by local contractors using tractor trains a t  a cost, to the 
company, of $16 a ton including loading and unloading. Early in 1947 
the company operated its own tractor train and brought freight from 
Yellowknife a t  a cost (excluding depreciation on tractor and equipment) 
of $12 a ton. 

The average number of employees during the production period of 
of 1941-43 was eighty-five, including fifteen classified as staff (employees 
on salaries). Employees on July 16, 1947, numbered fifty-eight, including 
a staff of twelve. The scale of wages a t  this date was the same as that a t  
Con and Rycon mines (73), with a daily deduction of $2 a man for board. 
Many employees are hired a t  Edmonton under a contract whereby their 
travelling expenses to the property are reimbursed after two hundred 
shifts have been worked, and return expenses paid after three hundred 
shifts have been completed. Other employees have been hired, on a 
similar plan, a t  Cobalt, Ontario. A qualified first-aid man is employed. 

1 The following data, unlesa otherwise stated, pertain to the mill as operated in September 1947. 
2 Hoffman, R. D.: personal communication. 

Ninth Annual Report of Thompson-Lundmark Gold Minea, Limited, p. 6. 



A fund to provide for hospitalization and medical care a t  Yellowknife is 
afforded by joint contributions from each employee and the company. 
A curling rink provides winter recreation. 

Electric power is purchased from the Consolidated Mining and Smelt- 
ing Company of Canada, Limited, owners of the hydro-electric plant a t  
Prosperous Lake, for l$  cents a kilowatt-hour. Power consumed during 
the 194143 production period totalled 5,459,160 kilowatt-hours, or 74-6 
kilowatt-hours for each ton of ore milled. 

Rough lumber, from mills on Slave River, costs about $130 M ft. 
board measure a t  the mine. 

About 2,000 cords of firewood and 200 cords of mine timber were 
used each year of the first production period. During the winter of 1942- 
43, contractors cutting 1170od near the mine were paid $10 a cord delivered 
in 4-foot lengths, and the mine operators supplied a tractor, fuel and 
lubricating oils, and tractor maintenance. Other mood, cut by contractors 
during the same winter a t  Hidden Lake about 5 miles south-southwest 
of the mine, cost $12.50 a cord delivered. Payments were based on mea- 
surements made when the wood was in pole lengths (about 16 feet). 
Hidden Lake is the current source of wood. The cost of wood fuel for 
heating in 1942 (the only ca,lendar year of continuous production) amounted 
to about 65 cents for each ton of ore milled. 

Tibbitt Lake Scheelite Deposits1 (107) 

Reference: Fortier, 1947a. 

The Geological Survey examined scheelite occurrences a t  Tibbitt 
Lake, 33 miles east-northeast of Yello~vknife, during the summer of 1942. 
The area remained unstaked throughout the season. 

The most abundant roclrs in the area are argillite, greywacke, and 
other strata of the Yellowknife group. These lie in tight folds, the axial 
planes of which strike about north and dip steeply east. The strata are 
cut by altered basic dykes and sills that trend about north and occupy 
much of a zone, -* to 1 mile wide and 6 miles long, that extends north 
along the east side of Peninsula Lake, Tibbitt Lake, and Cameron River. 
Probably the dykes and sills were originally gabbro; many are now am- 
phibole schists. They range from a few feet to 1,000 feet in width, and 
some have been traced several thousand feet. They are cut by aplite 
dykes and pegmatitic quartz veins. 

About one hundred and fifty quartz veins containing scheelite were 
found during the summer of 1942. Those of best grade occur in the altered 
gabbro bodies and were esamined in detail; but others were noted in the 
sedimentary strata. All known scheelite-bearing veins in the altered gabbro 
are narrow, and less than 50 feet long. Most of these are in dykes or sills 
less than 300 feet wide. Some are pegmatitic quartz veins containing 
clinozoisite crystals up to 4 inches long, and garnets up to 1 inch in diameter. 
Others may have resulted from the replacement of the gabbro along narrow 

1 Described from data supplied by E. D. Kindle, Geological Survey of Canada. 



zones of fracturing or shearing. These veins consist mainly of clinozoisite, 
garnet, and chlorite, with a little plagioclase, quartz, and carbonate; and 
form brown to grey altered parts of the dykes or sills, with gradational 
boundaries up to a few inches wide separating them from the gabbro. 
Scheelite in both types of veins is white or light grey and closely resembles 
weathered feldspar and clinozoisite. Groups of scheelite crystals in the 
larger pegmatitic veins range up to 2 inches in diameter, but elsewhere 
vary from 4 to 3 inch. The grade of one hundred and fifteen veins was 
determined: forty-one carry more than 0.3  per cent WO3, and twelve of the 
forty-one contain more than 1.0 per cent WO,. 

Most of the known scheelite occurs in Zone A, Zone B, and in a group 
of veins on Peninsula Lake. Zone A is half a mile north-northeast of the 
north end of Tibbitt Lake. It is part of a gabbro sill(?) wherein scheelite- 
bearing veins are unusually numerous. The zone is about 600 feet long, 
30 or 40 feet wide, and occurs along the east edge of the sill. The sill is 
there about 200 feet wide, strikes about north 25 degrees west, and, a t  its 
northeast edge, dips about 70 degrees northeast. Most of the scheelite-bear- 
ing veins strike between north and north 25 degrees west, and dip between 
65 degrees northeast and vertically. They range in length from 5 to 30 
feet, in width from 0 . 2  foot to 5 feet, and contain up to 1.6 per cent WO3. 
The average grade of all the tungsten-bearing parts of the veins is about 
0-25 per cent WO,. The most promising part of the zone is near the north 
end where a block 110 feet long, 4 feet wide, and 55 feet deep includes 
many veins and may contain 0 15 per cent WO3. 

Zone B is about 300 feet east of the south end of Zone A. It comprises 
three quartz veins a t  the south end of a gabbro sill(?). The 'sill' is about 50 
feet wide and strikes north. The veins outcrop within an area 30 feet long 
and 12 feet wide, strike about northwest, and are vertical. One is a t  the 
contact of the gabbro and greywacke; the others are within the gabbro. 
One vein is 30 feet long, averages 2.7  feet in width, and contains 0-36 per 
cent WO3; another is 17 feet long, averages 0 .5  foot in width, and contains 
0.40 per cent WO3; and the third vein is 12 feet long, has an average width 
of 0 .5  foot, and contains 0.10 per cent WO3. 

Numerous scheelite-bearing veins occur in a gabbro sill(?) a t  the south 
end of Peninsula Lake, about 4 miles south of zones A and B. The 'sill' 
is about 40 feet wide, strikes south, and extends about 340 feet south from 
the lake. The best known vein is 100 feet south of the lake and strikes 
north 20 degrees east: it  is 46 feet long, 0 - 8  foot wide, and contains 0.43 per 
cent WO3. 

Try Me Group (61) 

References: Bureau of Northwest Territories and Yukon Affairs, 19478, Mineral Claim 
Sheet 85-P-3. Lord, 1941a, pp. 69-70. 

The Try Me group of claims on Mac Lake lies about 50 miles northeast 
of Yellowknife townsite and about 10 miles northwest of the Camlaren 
property (64). Rock is exposed over wide areas. The claims were staked 
for the Consolidated Mining and Smelting Company of Canada, Limited, 
by U. J. Arsenault and C. S. McDonald in July and August 1938. About 
fifteen men were employed on the property from September to December 



1938, and H. G. Barker was in charge. Most work was done on a gold- 
bearing quartz vein on the west shore of Mac Lake on Try Me Nos. 3 and 
4 claims; this work included thirty-four diamond drill-holes with an aggre- 
gate length of 8,341 feet and thirty rock trenches with a combined length of 
about 670 feet. The property was examined by the writer in 1939. 

The rock near the vein is sedimentary quartz-biotite schist of the 
Yellowknife group. Most of the beds contain abundant rounded or 
rectangular knots of metamorphic minerals, which range in length up to 
5 inches and average about 1% inches. The nearest granite is on the east 
side of Mac Lake about mile northeast of the vein and intrudes the 
Yellowknife rocks. The sediments lie in an anticlinal fold that probably 
plunges southeast and whose axial plane strikes about northwest and dips 
steeply northeast. Beds on the northeast flank of the anticline strike be- 
tween north 40 degrees west and north 10 degrees east and dip 25 to 55 
degrees east. Some beds on the southwest flank of the anticline strike 
north 60 degrees west, dip 75 degrees northeast, and are overturned. 
The quartz vein on Try Me Nos. 3 and 4 claims is exposed a t  intervals 
throughout a length of 2,450 feet; a t  the north end of the outcrop it strikes 
north 5 degrees east and passes under Mac Lake; the strike gradually 
changes towards the south and is about south 30 degrees east near the south 
end. About 1,700 feet from the north end of the outcrop the vein dips 
25 and 35 degrees east, as indicated by diamond drill-holes that intersect 
the vein as far as 650 feet from the outcrop. The northern part of the 
quartz vein is on the northeast flank of the anticline and is parallel with the 
enclosing sediments; the vein and axial plane of the anticline converge 
towards the southeast and may meet a t  the surface about 1,550 feet from 
the north end of the vein outcrop. The width of this northern, 1,550-foot 
section of the vein ranges from 1 foot to 11 feet and averages about 4 feet. 
In some places the quartz is bordered by a few inches of gouge and crushed 
rock, but in most places the contact between the quartz and rock is slightly 
sheared for a few inches or is tight and sinuous. The quartz includes a 
little biotite schist. The structure of the enclosing rocks southeast of the 
probable junction of the vein and the axial plane a t  the surface is not known, 
but the vein and beds may be nearly parallel in the 650-foot section of 
vein lying immediately southeast of the intersection. This part of the vein 
ranges in width from 6 inches to 10 feet, and averages about 44 feet; it 
includes up to 30 per cent biotite schist and is separated from the wall- 
rock by as much as 10 feet of schist and quartz stringers. Quartz south of 
this 650-foot section of the vein occurs as stock-works and irregular masses 
within the schist, and the vein loses its identity and ends within 250 feet. 
Most quartz in the vein is medium grained and grey, and in places contains 
many dark patches of partly assimilated biotite schist and a very little 
disseminated pyrite and feldspar. In some places a few inches of rock 
bordering the vein contains a little disseminated pyrite. A few veinlets of 
coarse-grained, glassy to milky quartz cut the grey quartz, range in width 
up to 10 inches, and have sharp walls; some coarse-grained pyrite occurs 
in these veinlets, and much of the pyrite occupies drusy cavities in the 
quartz. Visible gold is reported to occur in the vein, but none was seen. 
So far as known no ore occurs in the vein, although the quartz is reported 
to  contain more than an ounce of gold a ton in a very few places. Most 
known gold occurs about 1,400 feet south of the north end of the vein 
outcrop. 



Utsingi Point Iron Deposits (130) 
Reje rm:  Stockwell and Kidd, 1932, pp. 84-85. 

Utsingi Point, in Great Slave Lake 86 miles east of Yellowknife, is 
the southern tip of Pethei Peninsula. The following account is by 
Stockwell and Kidd. 

. . . .oolitic iron deposits occur in the sedimentary-volcanic series which overlies the 
granite and pre-granite rocks. None of the iron deposits is of economic value. 

Oolitic hematite beds are best exposed a t  several localities along 5 miles of shoreline 
on the east side of a narrows 5 miles north of Utsingi Point. The hematite beds occur in 
red and black shales that we associated with volcanics. The sediments strike north and 
dip from 5 degrees to 15 degrees to the east. Some of the hematite beds are only a foot 
or less thick, but several exposures, all probrtbly parts of a single bed, show thicknesses 
of 10 to 30 feet of oolitic hematite associated with hematite-rich shales and jasper. The 
iron content is no doubt quite low. Oolitic iron deposits up to 20 feet thick occur at 
several other localities on the lake. 

Viking Yellowknife Gold Mines, Limited (57) 
Referaces: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-0-1. Byme, 1948a, pp. 58-61. JolliJTe, 1939; 1940a. Lepp and Byrne, 
1948. 

INTRODUCTION 

The property of Viking Yellowknife Gold Mines, Limited, is nearly 
45 miles north-northeast of Yellowknife and about 8 miles southwest of 
that of Discovery Yellowknife Mines, Limited (55). The Viking property 
comprises Arlene Nos. 1 to 6 claims, B.B.B. Nos. 1 to 12, Ola Nos. 6 to 24, 
and D.E.I. Nos. 1 to 12; or forty-eight claims in all. It is accessible by 
aircraft, and by winter road from Yellowknife by may of the Discovery 
property. H. Lepp was in charge when the writer visited the property 
late in June 1947. N. W. Byrne of Yellowknife was consulting engineer. 

HISTORY 

The Arlene, B.B.B., and Ola claims were staked in the spring of 1945 
and optioned by Athona Mines (1937), Limited, in January 1946. The 
same company subsequently purchased the adjoining D.E.I. claims. A 
program of trenching and diamond drilling, commenced in the spring of 
1946, was completed early in 1947, and a prospect shaft was started in 
April. Viking Yellowknife Gold Mines, Limited, was formed in May to  
proceed with underground exploration, and continued operations until, 
about September 30, 1947, the camp was closed for the winter. 

CAMP AND PLANT 

The camp, on the west shore of a lake locally known as Morris Lake, 
consists of a cook-house of frame construction and several tents. About 
3,500 feet southwest, on Ola No. 9 claim, a 32-foot headframe and an ore 
bin of about 30 tons capacity serve an inclined prospect shaft. Adjacent 
structures include two frame buildings, each 14 by 22 feet; one serves as a 
combined dry and shop; the other houses a Chrysler motor connected to 
a Holman compressor with a rated output of about 135 cubic feet of air 
a minute, and a Holman single-drum air winch. Gasoline is stored nearby 
in a 2,200-gallon tank. 



DEVELOPMENT 

Surface exploratory work comprises about 800 linear feet of rock 
trenches, standard-core diamond drill-holes aggregating 13,123 feet, and 
about 500 feet of X-ray diamond drill-holes. Almost all of this is on the 
Main zone, on Ola No. 9 and B.B.B. No. 1 claims; a little, including five 
X-ray diamond drill-holes, is on the East zone that outcrops on B.B.B. No. 
4 claim, about 3,000 feet south of the Main zone. Underground workings 
are confined to the Main zone. By late June 1947, they consisted of a 
two-compartment, 7-foot by 9-foot prospect shaft, 160 feet deep, inclined 
65 degrees in a direction north 35 degrees east, and a station a t  a vertical 
depth of about 150 feet. Work on this level during the remainder of the 
summer is reported to have totalled several hundred feet of drifts and 
crosscuts, and 734 feet of diamond drill-holes. 

GEOLOGY 

The claims are underlain mainly by sedimentary formations of the 
Yellowknife group. These weather light brown and comprise interbedded, 
fine- to medium-grained, schistose to massive greywacke, argillite, slate, 
an& phyllite. The beds are nearly straight for the lengths ordinarily 
observed, trend north 30 to north 60 degrees east, and are vertical or 
steeply inclined towards the southeast. In general, foliation has obscured 
grain gradation whereby the tops of beds, and thereby detailed structure, 
might be determined; but, presumably, the strata occupy a series of tight 
isoclinal folds. 

DESCRIPTION O F  DEPOSITS 

Main Zone. Gold has been found in a quartz diorite sill that cuts 
the Yellowknife strata, this occurrence being designated by the operators 
as the Main zone. The sill outcrops a t  intervals for a length of approxi- 
mately 2,400 feet and varies in thickness from about 15 to 60 feet. It 
strikes nearly north 35 degrees east and dips about 80 degrees southeast 
parallel with the enclosing strata. It has been probed by thirty-five 
diamond drill-holes along a strike length of 2,900 feet; most of these inter- 
sect i t  a t  a depth of about 150 feet, but several cut it a t  greater depths. 

The sill rock is massive, hard, and medium grained. Fresh surfaces 
are dark grey or greenish grey, but the weathered surface is rusty. Rounded, 
fibrous greenish spots, to  inch in diameter, were found nearly 
everywhere, but appear to be particularly numerous within a few inches 
of intersecting quartz bodies, or bordering tiny fissures without noticeable 
amounts of vein matter. Minute grains and blebs of pyrrhotite occur 
throughout, and, together with a little pyrite, probably comprise several 
per cent of the rock. Striated prismatic crystals of arsenopyrite are 
commonly abundant within an inch or so of quartz seams, and a few 
attain lengths in excess of 1 inch; rare, smaller crystals occur elsewhere. 
Thin sections examined under a microscope showed the sill to  consist 
chiefly of various proportions of altered acid plagioclase and fibrous rad- 
iating sheafs of weakly pleochroic amphibole, the latter forming the spots 
visible in hand specimens. Other non-metallic minerals include biotite, 
quartz, and sphene. 



The quartz diorite is cut by numerous quartz bodies, which in general 
do not extend into the adjacent strata. The quartz is commonly con- 
centrated near or a t  the walls of the sill, particularly the northwest wall, 
and effectively prevented an examination of the sill in contact with sedi- 
mentary rocks. It occurs as veins and irregular masses ranging from less 
than an inch to  many feet in width. In  some of the trenches these bodies 
approximately parallel the sill walls in strike and dip, but no such pattern 
is apparent in the shaft. It is doubtful if quartz comprises as much as 10 
per cent of the exposed parts of the sill; nevertheless, the proportion varies 
widely from place to place and locally considerably exceeds this figure. 
The quartz is light and dark grey and mottled, and adheres firmly to the 
wall-rock. Here and there i t  contains tabular bodies of quartz diorite as 
much as a foot thick and several feet long, or nests and seams of fibrous 
green amphibole, or, mainly near its borders, scattered crystals and 
aggregates of pink and white feldspar. Metallic minerals, comprising less 
than l per cent of the vein matter, are mainly arsenopyrite, pyrite, and 
pyrrhotite; others noted are galena, chalcopyrite, and sphalerite. Gold 
is reported to  occur in quartz and in the sill rock, but possibly the latter 
occurrences lie close to quartz bodies. Both the quartz bodies and en- 
closing quartz diorite are cut by rare veinlets of drusy white calcite and 
(?) pyrite. 

Diamond drill cores provided numerous widely distributed gold- 
bearing samples, some of them of ore grade. Particularly promising 
samples were derived from the northern, approximately 570 feet of the 
exposed length of the sill; and within this part unusually encouraging 
samples mere obtained near the foot-wall of the sill. Nevertheless, in 
view of the apparent erratic distribution of gold and quartz here and else- 
where in the sill, there was no assurance that the drill-core samples were 
truly representative. Accordingly, the owners sank the present prospect 
shaft in the northern exposed part of the sill with the express purpose of 
obtaining truly representative bulk samples of the most promising known 
part of the deposit, thcreby providing more reliable data for estimating 
the cornnlercial possibilities of thc Main zone. 

East Zone. Gold-bcaring quartz of the East zone is exposed along the 
southeast edge of an outcrop bordercd by musltcg. The enclosing roclrs are 
finc-grained, indistinctly foliated grey\\-acke, and thin-bedded argillite and 
phyllite. The strata :ire a little contorted near the quartz, but have an 
average trend of north 55 degrees east and are vertical or dip very steeply 
southeast. A highly irregular quartz vcin outcrops for about 150 feet on a 
strike of north 55 degrees east. At the northeast end of its outcrop it is 
a foot wide and passes beneath muskeg. Approsimaiely 70 feet southwest 
it is about 20 feet wide, and is composed almost entirely of quartz; a trench 
here opens the vein for part of this width. At the southwest end of the vein 
outcrop, the quartz is a few inches wide and, farther southwest, the rock 
surface is covcrcd with moss and lichens. The quartz is glassy, mottled in 
shades of grey, and comn~only adheres firmly to the n-all-rock. It contains 
a very little pyrite, pyrrhotite, galena, chalcopyrite, and visible gold. 
The vein was explored by several diamond drill-holes to a depth of 90 feet. 
These are reported to have encountered less quartz and gold than found 
in the outcrop, although 2 . 5  feet of core from a depth of 90 feet is said to 
have assayed 1.64 ounces of gold a ton. 

68428-20 



UXDKRGROCSD OPERATIOXS, COSTS, AND GEqER.4L OPERATISG DATA 

As already stated, the shaft was designed to providc entry for the 
purpose of underground sampling. This rcquired that i t  be sunk within 
the stccply dipping quartz cliorite sill so as to providc co~ltinuous nlaterial 
for bnllr samplcs, and that i t  be inclined a t  an angle of lcss than 70 degrees 
to avoid certain costly regulations specificd by law for stccper shafts. These 
rcquirc~n~ents were accordingly colnplicd with by the rather unusual 
procedure of inclining the shaft so that its horizontal project,ion is parallel 
with the strikc of tlic quartz-bcaring sill. T t  was sunk at a contract 
rate of $40 a foot, inclucling 1:~bour and csplosivcs. I ts  cost, when power, 
supervision, ancl other camp espenscs were apportioned to it, rangcd from 
$49.80 to 350.12 a foot'. 

Tnderground work procc:cdc.d a t  the rntc of onc rnachinc-shift a day 
throughout thc summcr. Iiddicoat dctnchahlc ])its 11-crc used on rock 
drillq. 

T v o  bulk samplcs were ol)tained from each round hlastcti, one from 
thc brolicn rook undc*rground ancl the other from this rock aftcr i t  had been 
hoistrd to  tht. suri'ncc. E ~ ~ o l l  saml)lc \\as latcr crushcd and reduccd in 
bulk for shil~mc\nt to Yelloivknifc for assap. Thcsr san~l)lcs thus indicat,~ 
tlic tmor  of thr  m i s t ~ ~ r c  of sill rocl; ant1 qu:trtz rncountcrecl by all untler- 
grountl openings. 

'l'he Athona Conlpanjr paid diamond drill contractors S2.50 a foot 
drillcd. less board for drill crews a t  $1 ;L man-dav. :incl ~rovidcd  cam13 
facilitibs and transportation. Ten rncn were cmpl&hd a t  ihout  the timc 
of t:hc ivri tcr's visit. 

Walsh Lake Group (85) 
Rcjercnce: Stockwell : I I I ~  Kitld, 1932, p. 73. 

Thc \l:;'a;lsh 1,ake group has lapsec! sincc thc follo\~-ing tlcscriptioll \vns 
prcp:~.rcd h?; Stock\vt:ll ant3 Kidd. 

Tile 1V:ilsh T,:tkc group co~npriscs sis claims on the east side of 1V:llsl1 I.:lkc 2 to 3 
miles from its soul h encl. \V:tlsh I..:~lte lies :tbout 1 mile n o ~ t h  of :I point on Ycllv\vknifc 
river 2 miles al)ovc it.s mouth. A1 :I. point :il)out 500 fcct from the shore of 6hc I:lke a 
~niner:~lixcd zonc 10 fcct wide :md 20 fcct long occr~rs in qu:~rtzosc schist (Yrllowknife 
groupl. The solie strikes nort,hc:lst. and (lips vertically, :ilx~ul ~?:\r:\llcl to the str.iltc :ind 
dip of t,he schist.. Thc  znne c ~ i d s  mther :~l)rnptly to the  o or theist :end is covcrctl to the  
southwrst. An ot)c~~-cut~, with :L n1:qsimurn tlcpth of S fceL, estcritls :icl,oss tlic witltli of 
the niinc?rnlixcrl zonc. On the sorlt l~~vcrt~ sillc of the open-cut :ind one Coot. from the south- 
e:lst will of the xonr is :L hotly of s1)h:tleritc ~nisccl with sm;ill :\mounts of galena anti c1u:irtx. 
The l)ody is 4 Sect long, vc.rtic:illy, is l foot ~r i t lc  in the mi(ltllc, n:irrows sligl~tly tom:~rd 
t'he tap, :untl n:rrrows to 3 inches widc : ~ t  the 1.1ottoln of the o11c.n-cut. JClsc\vhcre in thc 
open-cut :tntl on t.lic sr~ri':lcc of the or~(.crop of the zone many masses :rrltl veinlcts of qu:trt,z 
occur in tlic schist., the ]:\l tel. for~ning most of thc material. Most ol' the quartz is \):wren- 
looking, l)ut sorllc of i t  ~ o n t ~ a i n s  :~rsenopyritc which occurs :is sc:lLtercd cryst:ils : ~ n d  as 
masses up tjo 3 inches :moss. The qu:lrtx :ilso cont:l.ins sm:tll :in~nunt~s of sphn1erit.e and 
gnlenu. Most o!' the schist does iiot, conl.:iin visible sulphitles, hut some of it cnnt:li~is 
sc:i ttcrcd or closcly sp:ioed crystals of arscnopprite and sm:ill :~mounlu of g:ilcn:l ant1 sph:~l- 
eritc. A chip s:~niple jutlgc!d t o  rcj)rcsent :ipl)roxim:itcly thc! :ivcr:igc compoqitiori of the 
miner:ilizcd zonc in the open-cut cont:i~no(l 0.10 ouncc of goltl : ~ n d  3 . l 2  ounccs of silver 
to the ton 01 2,000 pountls2. A picketl s:iml)le of nc:rrly soiitl g:ilcn:~, :~ppnrcntly from 
this d~pos i t ,  n7:ls found 113' t,he owncrs of tllc propcrt.y to  cont:iin :il.SO in gold :L ton ;ind 
17.2 ounces of silver n, ton. 

1 Lepp, H.: pcl.son:tl col~lrnuniration. 
.lss:iy by .l. Y.,cller, JIilies Hriulch, I)cpart~nont of Mincs, Ott;tn*\.:~. 



Walter Group (19) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 86-F-12. Parsons, 1948a, p. 12. 

The Walter group of four claims is on the north shore of Camsell River, 
24 miles downstream from White Eagle Falls, or about 31 miles south of 
Port Radium. The claims were staked by employees of Eldorado Mining 
and Refining (1944), Limited. According to Parsons: 

. . . . a  system of diabase dykes cuts brecciated granite, and the granite has been in- 
jected by quartz-carbonate stringers that contain pyrite, chalcopyrite, and hematite. 

Wilson Island Gold-Quartz Veins (138) 

References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheet 85-H-14. Stockwell and Kidd, 1932, pp. 75, 76. 

Gold-bearing quartz veins on Wilson Island have been descibed by 
Stockwell and Kidd as follows: 

Wilson Island, Great Slave Lake, is 23 miles long in an easterly direction and averages 
about 2 miles wide. I ts  west end is 46 miles north 20 degrees east from Resolution1. 
Forty-six claims have been staked on the west end of the island and along the south shore 
of the main body of the island for a distance of 11 miles from the west end2. 

The rocks [Wilson Island group] on which the claims have been staked are chiefly 
white, grey, and pink quartzites with smaller amounts of arkose, sedimentary schist, and 
brown-weathering, limy quartzite. The quartzites are cut by a few basic dykes. The 
limy quartzite occurs chiefly along the north side of the island, the arkose outcrops a t  a 
few 1oc:~lities on the south shore, and the schist is interbedded with the arkose and limy 
quartzite. Schistose conglomerate interbedded with arkose is exposed in Blind Bay, a 
deep bay on the south side of Wilson Island, and on a few small islands just south of JVilson 
Island and near its west end. The sediments are irregularly folded in some places, but 
most commonly strike east and dip from 60 to 80 degrees to  the south or are vertical. 
The tops of the beds face north. The sediments are probably pre-granite in age, for they 
are correlated on lithological grounds with sediments, on Iles du Large, which are intruded 
by granite. 

One of the claims, c:~lled the Big Moose, is mile from the west end of Wilson Island 
ancl v-:IS staked by R. H. Wilson in September 1916. Another cl:~im, callcd the Big Rear, 
adjoins the Big Moose on the east and was staltcd by C. P. McTavish in September 1916. 
Both claims v-ere subsequently taken over by Aurous Gold Mining Company and were 
still in good standing in June 19313. A well-constructed cabin has bcen built in Safety 
Cove, 2 miles from the west cnd of the island, and a cabin has heen paitly completed on 
the Big Moose claim. Old workings on the Big Moose claim consist of two shafts, about 
100 feet from the south shore, and a few open-cuts. 

The material on the dumps a t  the shafts is quartzite. The quartzite is fractured and 
the cracks are st:~ined with red iron oxide. Southwest of the shifts and close to  the shore 
of the island a vein is exposed in a series of open-cuts along the strike of the vein for a 
distance of 250 feet. The vein varies from 1 to 6 inches wide, strikes ensterly, and iq 
one open-cut dips 65 degrees to  the north. The vein is of milky quartz mixed with a 
small amount of specularitc and, in one open-cut, nlitli a very small amount of pyrite. A 
chip sample of the vein material taken a t  various localities dong the strike contained 0.04 
ounce of gold a ton of 2,000 pounds and a trace of silver4. East of the shafts is a test pit 
showing a quartz vein 3 feet wide with one wall not exposed. The quartz is milky, is much 
fractured, and the cracks are stained with red iron oxide. A chip sample across the 3 feet 
contained no gold and a trace of sllver. West of the shafts a few small quartz veins carry 

1 Or about 60 miles southcnst of Yellowknife. 
2 The claims refcrrcd to have lapsed. 
3 These claims were latcr abandoned, and apparently rcstalccd as part of the Victory group 

of twelre claims. 
4 Assay by A. Sadler, Mincs Branch, Dcpnrtme~~t of Mines, Ottawa. 



small amounts of specu1:irite. A few qu:jrtx veins and lenses up to 3 feet wide occur north 
of the shafts. Some of these veins and lenscs curry a sm:ill amount of red feltlspur. Many 
quarts stringers and lenscs occur in a zone nbout 30 feet wide anti 200 feet long close to thc 
south shore of the isl:~nd and near the e:rst boundary of the Big Moose claim ; ~ n d  prob:lbly 
extending into the Big Bear clt~im. 

WO3 Group' (120) 

Rejcretzce.~: I3urenu of Xorth~vest. Territories and Yukon Affairs, 1947a, Mineral Claim 
Sheets S5-1-7 and 85-1-10. IIcnderson and Jolliffe, 1941. 

The WO3 group of claims is about 2 milcs west of the north end of 
Gilmour Lalie. Tho WC).3 claims Kos. 1 to ti were staked by A. Woyna 
in April 1941, and SOS. 7 to 10 were st,akcd latcr. 

Vein 56 \\-as thc principal vcin kno1v-n in 1941. I t  occvrs in shc:rrcd 
tuffncco~!~ rocks of the Yellowlmifc group and is parallcl with the bedding. 
The vein is exposed in many placcs :&long s length of nbout 650 fect, n-ith 
an aver:tgo strike of about north 70 dcgrccs east. T\vo hundred and thirty- 
scvcn feet of the vein averages 1 Soot in \viclth, and contains 0 . 3  per cent 
IVO.~ as scheclitc. The strikc of this part of the vein ranges from north 70 
degrees cast a t  thc west end to north 55 dcgrccs cast a t  the east cnd; and 
the dip ranges from 35 to 50 degrecs north\\-cst. 

Workman Island Pitchblende Deposit (10) 
Rejerence: Kidd, 1936, pp. 40-41. 

Workman Island is in Great Bear Lake, 10 miles north of Port Radium. 
The follo\ving description is by Kidd, based on his examination in 1934. 

The pitchblende deposit exposed a t  Workman Island is of no economic importance, 
but its genesis is of significance. The occurrence, which is on Maple No. 1 claim, is in a 
giant quarts vein on the east side of Workman Island just south of the narrows in 
McAlpine channel. The vein cuts granite which i t  has altered extensively to chlorite. 
Including stockworks i t  is 300 feet wide, of which 120 feet is solid quartz. It is cut by a 
15-foot diabase dyke. Some distance south of the dyke a little pitchblende was found in 
a stockwork of the vein a t  the junction of two chloritic shear zones, l to 6 inches wide. 
I n  1934 only a few yellow uranium and green copper stains were to be seen in the lmttom 
of a pit, a foot deep. Quartz of the second generation associated with a little hematite 
occurs where the stockwork is sheared. 

X.L. Group (110) 
References: Bureau of Northwest Territories and Yukon Affairs, 1947a, Mineral Claim 

Sheet 85-1-10. Lord, 1941a, pp. 81-82. Meen, 1939. 

The X L .  group of thirty claims is on the northwest shore of Turnback 
Lake on Beaulieu River about 58 miles east-northeast of Yellowknife. 
The claims are reached from Yellolrlknife by aircraft. Bedrock is well 
exposed and the relief may be 100 feet. The property was visited by 
the writer in September 1939. 

The claims were staked late in 1937 by Garfield Smith and Lars 
Johnston for Aerial Exploration Syndicate. They were optioned in June 
1938 by Westfield Mining Company and about twelve men mere employed 
by this company on these and adjacent claims during the summer of 1938, 
and several men remained on the property until March 1939. Most work 

1 Described from data supplied by A. W. Jolliffe and the Consolidated Mining and Smelting 
Company of Canada, Limited. 



was done on a deposit of copper, lead, and zinc that lies partly on X.L. No. 
1 claim and partly on X.L. No. 2 claim; this deposit was explored by 
trenches and pits totalling about 500 cubic yards and by diamond drill- 
holes aggregating about 2,450 feet. Some exploration was done with a 
magnetometer. No commercial orebodies were found. Work was directed 
by A. S. Dadson and J. R. R. Jones. 

Rocks near the deposits are highly altered sedimentary and volcanic 
strata of the Yellowknife group, and lie a t  the eastern edge of a body of 
granite that is about 18 miles wide. The strata strike north 30 degrees 
east and dip agout 65 degrees southeast. They occur in troughs in the 
granite, and are cut by granite and related pegmatite. The sedimentary 
rock, originally greywacke and shale, has been altered to quartz-biotite 
gneiss, but the bedding is well preserved. Some strata, probably originally 
calcareous tuffs, have been altered to coarse-grained amphibole gneiss that 
contains black to green amphibole, biotite, garnet, quartz, and other 
minerals; the amphibole laths range up to  about 2 inches and many of 
the garnet crystals are 1 inch in diameter. Here and there, the adjacent 
quartz-biotite gneiss contains a little amphibole and garnet. A few beds 
of white and light green, crystalline limestone with garnet, vesuvianite, 
and wollastonite(?) accompany the amphibole gneiss. 

Beds of amphibole gneiss contain disseminated and massive sulphides 
of copper, lead, and zinc in many places along a zone that trends north 30 
degrees east. At the surface this zone is 1,900 feet long and ranges up to 
130 feet wide. Only minor amounts of sulphide minerals occur within 
adjacent beds of quartz-biotite gneiss. The mineralized zone is part of 
a body of gneiss that probably occupies a shallow trough in granite and 
pegmatite. Granite outcrops continuously near the northwest side of 
the zone and in places is in contact with the mineralized rock and in places 
is separated from it by as much as 100 feet of quartz-biotite gneiss. At 
the southwest end the mineralized gneiss and associated rock narrows to 
a point and ends in granite. Roclc outcrops are scarce immediately south- 
east of the southern 1,000 feet of the zone, but i t  is probably bounded by 
pegmatite and granite throughout most of this length. Throughout the 
northern 900 feet the zone is bordered on its southeast side by quartz- 
biotite gneiss that is cut by much pegmatite, but nearly solid granite and 
pegmatite outcrop about 800 feet southeast of the zone. Gneisses cut 
by much granite and pegmatite outcrop for more than 600 feet beyond 
the northern end of the mineralized zone. 

The mineralized bodies of gneiss are rudely tabular in form. At the 
surface they are covered by rusty gossan and in places the adjacent drift 
is stained by iron oxide. In  parts of the zone there is one band of mineral- 
ized gneiss and in other parts four or more mineralized bands are distributed 
throughout a width of 130 feet. The proportion of sulphide minerals to  
gneiss varies greatly within short distances within each body, and so far 
as known none of the beds is mineralized throughout the length of the 
zone. The mineral bodies consist of amphibole, biotite, garnet, quartz, 
chalcopyrite, sphalerite, pyrrhotite, galena, pyrite, arsenopyrite, molybden- 
ite, and native copper. Probably chaIcopyrite, sphalerite, and pyrrhotite 
are the most plentiful metallic minerals. I n  places pegmatite and granite 
cut the mineralized beds of amphibole gneiss, and a little garnet, chal- 
copyrite, sphalerite, and galena occur in some of the pegmatite and granite 



where i t  passes through the mineralized gneiss, but not else~vhere. The 
metallic minerals probably replaced the gneiss after the granite and peg- 
matite had solidified. Samples taken by Westfield Mining Company 
from a few trenches and diamond drill-holes indicate four principal mineral 
deposits within the mineralized zone, and details are tabulated below. 
Because of the irregular nature of these replacement mineral deposits 
these data might be greatly modified by more sampling. Diamond drilling 
is reported1 to show that in some places the gneiss of the mineralized zone 
ends in granite less than 200 feet below the outcrops, and that  probably 
all roclr 400 feet below the outcrop of the zone is granite. No granite 
near the mineralized zone is known to  contain appreciable quantities of 
copper, lead, and zinc minerals, and the zone may end down the dip where 
the gneiss ends in granite. 

Mineral Deposits on X .L .  Nos. 1 and 2 Claims, Turnback Lake 

Distance from Length Average 
south end of 1 of 

width of 1 Silver 1 Copper 1 Lead 1 Zinc 
zone deposit deposit 

Yamba Lake Monazite Deposits (44) 

Feet 

400-500 . . . . . . . . . . . . . .  
625-950 . . . . . . . . . . . . . .  

1,080-1,450 . . . . . . . . . . . .  
1,670-1,S20 . . . . . . . . . . . .  

Rcfel.ence: Folinsbee, 1949. 

Yamba Lake is in the barren grounds, 29 miles north of the outlet of 
Lac de Gras, and about 190 miles northeast of Yellowknife. Eslter sands 
in the vicinity contain a little thorium-rich rnonazitz derived from the 
disintegration of a gneiss formed by the bit-par-lil. injection of granite 
magma into sedimentary scl~ists of the Yello~vlinife group. Through 
wave action on the eslter sands the n~onazite has becn further concentrated 
into a slightly radioactive beach placer found by the Geological Survey 
in 1947. 

Feet 

100 
325 
370 
150 

1 Dadson, A. S.: Private report to Wcstfield Mining Company, 1938. 

Feet 

12.6 
4 .S 
5.1 

28.6 

Ounces 

3.9 
3.3 
1.68 

. . . . . . . . .  

Per cent 

2.1 
2.5 
0.26 
1.83 

Per cent 

1.4 
2 .O 
1.33 

Per cent 

6.1 
8.4 
5.38 

. . . . . . . . . . . . . . . . . .  
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