
. BIBLIOTHE::QU 
SERVICE DES MINES 

CANADA 

DEPARTMENT OF MINES AND RESOURCES 
MINES AND GEOLOGY BRANCH 

GEOLOGICAL SURVEY 

PAPER 40-14 

QUYTA LAKE AND PARTS OF FISHING LAKE 
AND PROSPEROUS LAKE AREAS, 

NORTHWEST TERRITORIES 

BY 

A. W. Jolliffe 

OTTAWA 
J. 0. PATENAUDE, I .S.O. 

PRINTER TO THE KING'S MOST EXCELLENT MAJESTY 
!9i0 

Price, 10 cents 

aijohnso
GEOSCAN Small



CANADA 

DEPARTMENT OF MINES AND RESOURCES 
MINES AND GEOLOGY BRANCH 

GEOLOGICAL SURVEY 

PAPER 40-14 

QUYTA LAKE AND PARTS OF FISHING LAKE 

AND PROSPEROUS LAKE AREAS, 
NORTHWEST TERRITORIES 

BY 

A. W. Jolliffe 

OTTAWA 
J . 0 . PATENAUDE, I .S.O. 

PRINTER TO THE Kl "G 'S MOST EXCELLENT MAJ ESTY 
1940 

Price, 10 cents 



r 
l 



CONTENTS 
P.~GE 

Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 

General geology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Table of formations. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Yellowknife group. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Volcanic rocks... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Sedimentary rocks............. . ................ . ......... .. ....... 4 

Structure of the Yellowknife group. ... . ... . . . ..... . ............... . . . 5 

Altered diorite and gabbro; amphibolite ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Granitic intrusives . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Diabase, olivine diabase, gabbro.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Faults ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Economic geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

2796-H iii 





Quyta Lake and Parts of Fishing Lake and 
Prosperous Lake Areas, Northwest Territories1 

INTRODUCTION 

The .area i made up of the Quyta Lake map-a:rea and the north€rn 
and southern thirds of Prosp€rous- Lake and Fishing Lake map-areas, 
respeotively. It inrelrudes some 450 square miles ly,ing east and west of 
Yellowknife River between latitudes, 62° 40' and 63° 05' and longitudes 
114 ° 00' and 114 ° 30'. The tnwn of Y eHowknife is ·the chief distributing 
poiint for the country ·about the no!lth arm of Great Slave Lake and li€S 
30 miles south of the centre of the .area. Boats can reaoh YeRowknife 
fr.om rail:head at Waterways, Alberta, 500 miles soutJh, from about June 15 
until October 15; aircraft on flo ats, from June 1 to October 15, and on skis 
from December 1 to April 15. All parts of the area are acoessible in season 
by aircraft or canoe. The ·canoe routes can be used from about the first 
week in June until Octobe·r 15. Travel by aircraft in the area is con
tinuous throughout the year except during the break-up and freeze-up 
,periods, whioh are each from ·a month to 6 weeks long 1md occur a.round 
May 1 and November 1, respectively. 

The region was first ·traversed by (Sir) John Fr.an~in in 1820. 
Reconnaissance geological mapping in the district c-ommenced i·n 1932 and 
was continued during the field seasons of 1935 to 1938, inolusive.2 
'Dhe district received little attention from prospectors until 1933, w1hen 
tJhe results of the initial geological reconnaissance were published. In 
that year a gold-bearing vein was found near the northwest corner of 
Quyta Lake. In consequence of this and the further discoveries around 
Yellowknife Bay during the period 1934 to 1936 intensive prospecting 
spread up river from Yellowknife Bay and gold finds north east and 
southwest of Clan Lake were staked during 1937. Further discoveries 
have been made and much staking has been done since that time. 

The present repor,t and tJhe preliminary geological maps are based 
on detailed field work carried on in 1938 by a Geological Survey sub
party under A. F. Buckham. Acknowledgment is due also to L. S. Hill, 
R. E. Folinsbee, and J. D. Macgregor for their capable ,assistance in the 
field mapping; and to the engineers and officials of Consolidated Mining 
and Smelting Company of Canada, Limi·ted; Territories E~ploration 
Company, Limited; Oro Plata Mining Corporation, Limited; ,and Inter
na·tional Mining Corpor.ation for many oour.tesies extended. 

1 Preliminary geological maps to illustrate this report were issued as Paper 39-6. 
2 Stockwell, C. H.: Great Slave Lake-Coppermine River Area, Northwest T erritories; Geol. 

Surv., Canada, Sum. R ept. 1932, pt. C, pp, 37-63. 
J olliffe, A. W.: Yellowknife River Area, Northwest Territories ; Geol. Surv., Canada, Papes 

36-5, 1936. 
---Yellowknife Bay-Prooperous Lake Area, Northwest T erritories; Geol. Surv., Canad•, 

Paper 38-21, 1938. 
Henderson, J . F . : Beaulieu River Area, Northwest Territories; Geol. Surv., Canada, P ap•r 

38-1, 1938. 
--Beaulieu River, Northwest T erritories; Geol. Surv., Canada, Paper 39-1 , 1939. 



2 

Ye11owknife River flows southward. vhrough the a.rea and has two 
main tributaries--<me draining Duncan Lake and ·the oi:Jher emptying 
into tihe nor.bh end of Clan Lake. All three streams oonsist of a series of 
I.ake~like ex;pansions joined by Telatively short stretches of r·apid water 
and faLls. The ·ohief expansions a·1ong Y e11owknife River proceeding 
north -are Prosperous, Quyta, Sito (Green Tree) , Cl-an, and Rocky Lakes. 
Between Rocky ·and Prosiperous Lakes, a distance of about 25 miles, 
t!here is a total drop of .about 250 feet. Almost a!.l of this occura in fifteen 
short stretches of rapids and falls, which necessitate a total portaging 
distance of less than 2 miles. 

The country appears flat or gently rolling when viewed from the air 
or from one of the higher hil.ls, but in detail it is broken by many steep
waUed valleys and ridges. Local rel1ief is commonly .less than 100 feet, 
but in a few places •hills rise several hundred feet above the general level. 
Thie mo&t prominent eminences .are formed of basic s1Ns •and pegma;tite 
stocks. Ex<cept :along the main .river va1ley bedrock is fairly weH exposed, 
althoug'h not to the same extent as in the YeUowknife Bay-Prosperous 
Lake area immediately souvh. The most striking itopographic feature of 
·the area as seen either from the •air or on ·a map is ii:Jhe pronounced nor.th
south trend .to Jakes and streams near Yellowknife River Valley, and is 
in part, at lea:s.t, due to major faulting ·along these lineaments. 

The ·area is well wooded, ii:Jhough nowhere densely so. Pike and trout 
•are plentifu1 in the larger ·lakes an<l gray.Iing near Tapids and falls along 
Yellowknife River. Black bears are common and moose less so. Caribou 
are said to be numerous dl\lTing the winter months. 

GENERAL GEOLOGY 

TABLE OF FORMATIONS 

Proterozoic? 
(Late Precambrian) Diabase, olivine diabase, gabbro 

Granitic intrusives 

Altered diorite and gabbro; amphibolite 

Greywacke, argillite, slate 
Precambrian impure quartzite, and 

Arcbrean arkose; nodular quartz-
(Early Precambrian) mica schist and hornfels 

Yellowknife Mainly dacite, rhyolite, and 
brecci a ; f e ldsp a r and 

group quartz-feldspar porphyry 

Mainly andesite, dacite, 
basalt, tu ff; altered basic 
intrusives 
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YELLOWKNIFE GROUP 

Volcanic Rocks 

Three mai.n belts of voic.anic rocks oocur in the area. Two of these Ee 
west of Yell10wknife River and doubtless represent .a once continuous lava 
!horizon at leas•t 2 miles rthick, now s.eparated by a granite salient south
west of Quyta Lake. The ithi.rd belit extends· irregul>arly east and northe·as.t 
from Clan Lake aind differs in •liitJhology, and .probably in age, from the 
oth€.TS1. 

'I'he two main belts '()f volcanic rocks west of Yel.Iowknife River and 
narnower bands in the overlying sediments are chiefly andesite, daicite, 
·and basalt. These weather light to dark green, ·and in places sihow pillows, 
vesiicles, quartz-filled amygdrules, and other emrusive features. Lenses of 
ohert, rtuff, and agg.Iomerate up to terns -0f feet in tlhickness are common 
between flows. The 1chert shows thin laminations altemately light and 
dark grey or pink in calour. On the small, n'()rtherly projec·ting point in 
the siouitheasit ·corne·r of Bel·l Lake a •ohert lens ·contains numerous1 thin 
bands rich in hematite and might ·be termed lean iron formation. Most 
of the tuft' bands weather greenish grey .to black, are fine-grained., thinly 
laminated, and in places s1how slaty deavage. A banded rock, probably 
•a tuft', lies ailong the contaot between nodruJ.ar sed.imenrts ·and volcanic rncks 
southwes·t of Discovery Lake. '.Dhis rock shows diiscontinuous, shadowy 
bands of light and dark green material from i ito -! inch thick, and is 
situdded· with reddish brown garnets uip to ! in:oh across. Most of the 
·rocks s·ty•led ag@lDmerate consist of subangular, unsorted, fine-grained, 
green-wea.thering blocks up to .a foot or more across cemented by sma1ler 
'fl'Rgments• of similar material. In some ,places, as at a locality 3,000 feet 
north·east of the south •end of Discovery Lake, rthe fragments are more 
rounded •a.ndi heterogeneous, t.he matrix shows rude strntification, and tJhe 
.rock bears some resemblance to ·oonglomerate. Within rthe andes~tic and 
other flows aire a few bands of light-weathering rocks resembling some of 
the rhyolite and porphyry tJhat lie east of Yellowknife River. Only one 
of these bands (that immediately southwest of Discovery Lake) is of 
sufficient extenrt to differentiate -0n ithe map. 

Cutting all the above rocks are altered basic dykes and sills, commonly 
less than 200 feet wide. These are only slightly more coarsely grained, 
darker, and more homogeneous than the andesite and basalt flows that they 
cut, and can be distinguished from them only where exposures are excep
·tionally good. Some of them may represent feeder dykes contemporaneous 
with overlying flows, whereas others may be related to the later, altered, 
basic sills that cut the overlying sediments. 

Most of the volcanic rocks in the area extending east and northeast 
from Clan Lake are quite different from those lying west of Yellowknife 
River. Except for a relatively narrow band of andesite and more basic 
lavas fringing the southern and eastern margins, most of this area is under
lain by feldspar and quartz-feldspar porphyries that appear to be largely 
acid lavas. These rocks are massive and weather light grey to greenish 
grey to orange-buff. A fresh fracture is commonly conchoidal, and shows 
a dense, light-coloured groundmass holding numerous oblong feldspar 
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phenocrysts up to t inch long and a few, round, opalescent, quartz "eyes" 
up to i inch across. Many of the porphyries are heterogeneous in that 
they contain subangular patches a few inches or feet across with more or 
fewer phenocrysts than areas immediately adjacent. The boundaries of 
such patches are commonly gradational, but they may also be sharp on one 
side and shadowy or even invisible on the other. Such rocks pass into 
typical acid flow breccias. The fragments in these are commonly sharply 
bounded, angular, and up to a foot across. In places they are slabby and 
alined parallel to the strike of the breccia lens. Elsewhere they are 
rounded. Both fragments and matrix resemble the associated massive 
porphyries. 

Sedimentary Rocks 

The sedimentary rocks lie chiefly east of Yellowknife River in a north
south belt, which, within the limits of the area mapped, is 30 miles long 
and up to 12 miles wide. On the maps previously published (Paper 39-6) 
these rocks are divided into two groups: (1) relatively unaltered sediments; 
and (2) nodular quartz-mica schist and hornfels. The nodular sediments 
occur around and near the larger bodies of granite, whereas their relatively 
unaltered equivalents, the non-nodular sediments, are found commonly at 
some distance from granite. The nodular zone around the southeastern, 
muscovite-bearing, pegmatitic granite is much wider than that bordering 
the western biotite granite or granodiorite. A gradation exists between the 
two types of sediments, and their mutual boundaries shown on the maps 
are arbitrary. In places where the contact between nodular and non
nodular sediments appears comparatively sharp, as in the area north of 
Discovery Lake, it transects the general strike of the bedding. 

The relatively unaltered sediments include greywacke, argillite, slate, 
and impure quartzite and arkose, all commonly interbedded. The finer 
grained members are in beds from a fraction of an inch to a foot thick, 
whereas the ·coarser grained beds may be 10 or more feet in thickness. 
Crossbedding is rare, but gradation in grain size from coarse at the bottom 
of a bed to fine at the top is common and is useful in determining the 
structure and age relations in areas of close folding. The most common 
rock type is greywacke, which weathers grey to buff to brown, and is made 
up of variable amounts of quartz, light and dark micas, feldspar, and 
chlorite. By increase in the amounts of quartz or feldspar present the grey
wacke approaches a lighter weathering, impure quartzite or arkose, respect
ively. In the other direction the greywacke grades into finer grained, 
darker weathering rocks that in many places display excellent cleavage 
and are argillites or slates. 

The nodular quartz-mica schist and hornfels represent the altered 
equivalents of greywacke, argillite, etc. They are commonly more coarsely 
grained than the relatively unaltered sediments, presumably due to recrys
tallization. Their component minerals, which generally can be recognized 
in a hand specimen, are quartz, micas, and feldspar. In most ·cases the 
mica flakes are alined parallel to one another, but in others they show 
random orientation, and the rocks are, respectively, a quartz-mica schist 
and a quartz-mica hornfels. The most characteristic feature of the altered 
sediments is the presence of nodules or knots. These are up to 4 inches 
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long and vary from shadowy, oval-shaped aggregations of micas and 
quartz slightly more coarsely grained than the rest of the rock, to well
formed, angular phenocrysts or metacrysts of definite minerals that include 
chiastolite (andalusite), cordierite, and garnet. In general, chiastolite is 
the most widespread of these metamorphic minerals, cordierite is most 
common in certain argillitic beds, and garnet is apparently restricted to 
some sediments immediately adjacent to granite. In the areas mapped as 
nodular sediments some beds show no nodules, although adjacent beds may 
contain many. In general, the darker weathering (more argillaceous) 
beds carry the most nodules. 

Structure of the Y eUowknif e Group 

D etailed structural studies were not carried out in the area. Unques
tionably complex folding has occurred throughout most of the area under
lain by sediments. The intricacy of the folding is reflected in the convolu
tions in the large, altered, basic sills northwest of Angle Lake and north 
of Nelson Lake. The outlines of these ·Concordant bodies suggest t-hat the 
usual strike and dip observations on bedding, even when these are olosely 
spaced and supported by determinations of tops of beds, may not presenit 
a true picture of the s·tructure. In the area nortJh of J ohnston Lake, 
where strikes are uniformly northeast a.nd Wihere t he beds all dip steeply, 
opposed tops of beds within short distances across the s.trike indicate very 
dose folding. 

The age ·relations between the volcanic rocks and sediments in fihe 
southwesrtern part of the a:rea are obscured by faulting. The area •around 
Discovery Lake presents• one of the mosrt complete sequences across the 
main lava-sediment contact known in the Yellowknife region. The suc
cession there, from southwest to nmtheast (negleotinig rthe altered basi·c 
ei.Hs) , is a:s follows: 

Main lava body ..... .. ..... . .. . ........ . ................ . 
Garnetiferous tuff . . .. ..... ...... .. ... . .. . . .............. . 
Sedim~mts ...................... .. ...................... . 
Lavas with intercalated sediments .... . . .... .. ............ . 
Sediments ...................... . ....... .. .............. . 
Lavas ........................... . ....................... . 
Main body of sediments ................................. . 

Thickness 
Feet 

0-50 
1,800 

100-1,000 
450 

100-500 

The .contact of the main lava body and garnetiferous tuff with the 
first band of sediments may be •complicated by strike faulting. All 
the other contacts are conformable and appear unsheared. At a number 
of places grain gradations within the sediments indioa,te that :the tops of 
beds face northeast, and thus tJhat .foe main body of flows underlies ;tJhe 
interbedded flows and sediments· and ·tha,t these in t urn underlie the main 
mass of sediments, or at lea.Sit that ·!Jart of it occurring west of the Y e1low
knife fault zone. None of the c·oarsely fragmental bands associBlted with 
the flows or interbedded flows and sediments, whether they be agglomerate, 
conglomer.ate, or breccia, seems extensive enough to imply any ·long 
erosional period or major time break within this sequence. 

The struc·tures· in the area of predominantly ·acid volcanic r-0cks easrt 
of Clan Lake and their •age relations witJh fihe surround~n:g sedimenits were 
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not determined. In those p.Ja;ces where rbhe contaeit was seen it appeared 
conformable. The a;cid lavas generally resembl·e those found .around Duck 
Lake in the YeHowknife Bay area, whicih are known .to 00cur witihin the 
main body ()f sediments some d:isrtance sitratigra1pthicaloly above the main 
lav·a-sedimoot contllict. 

ALTERED DIORITE AND GABBRO; AMPHIBOLITE 

Most of the ·a1tered basiic intrusives· occur as sills in t he sediments. 
Some are .as muoh as 1,000 feet thfok, but in pla;ce.s such thickness•es may 
be due to duplication by folding. 'I'hese intrus0ives weather dark green, 
a;re medium- to ·coars·e-.grained:, and, in ;pla:ces, are foliated. 'I'hey consist 
-0hiefly of v·ariable proportions •of hornbl-ende, ·cohlorite, and altered plagio
cla:se, and range from diorite to gabbro or amphibolite. Minor modifica
rtions of both sins ·and enclosing country rock are displayed along some 
contacts. In places quartzite beds near a sill contain radiating sheaves of 
·amphiboie a fracti•on of an inch .long, and smaU blocks of sediments 
included in a siH ·are bordered by .aimphibole orys.ta;ls. Nebulous pafohes 
riC'h in biotite within a sill may ·represoo.t more thoroughly inco:r:po:ra;ted 
sedimentary material. 

GRANITIC INTRUSIVES 

Granites and allied rocks 00cur in :two main areas: (1) in ·a continuous 
north-sourbh belt forming tJhe western third of •the ·area; ·and: (2) ini a 
number of disconnected intrusive bodies of variou8' sizes ·and shapes in 
it:Jhe southeaste:rn part o'f .the area. 

The western granite is part of a large mass that extends 30 to 40 
miles west. Throughout mucih of the aTea a major f.ault or faults mark 
its eastem conta·ot; elsewhere it i& definitely intrusive into the bordering 
rocks. Most of it is medium- to coars·e~grained, homogeneous g.ra.nite or 
g:ranodiorite wiit;h pink, buff, or white feldspar, gla;ssy quartz, and minor 
amounts of dark and lig;hrt micas ·and 00Mo:rite. Within the ·a:reasi mapped 
as granite west of Grey.ling •and Quyta Lakes and near rthe •conta-ct with 
lavas, mixed rocks ocour in areas up to 5 miles fong and 1 mile wide. In 
part these cons!ist of lavas ·cut by ·a network of granitic dykes. Both dykes 
·and the ·intervening striips1 of vokan.i:c rocks are up rto 100 feet wide. In 
other .areas, blocks of •lava •are enclosed in la;rge masses of granite. The 
blocks show ·random orientation, are •commonly SJUbangular, and evince 
Ettie or .no ·assimiLa;tion by the enc-losing grnnite. The vokanic rocks in 
eaoh 1oase are more or less recrysitaHized and contain numerous, chalky 
white, feldspar ·laths up ito t ini~h long. 'I'he granitic rocks have biotite 
as their prinC'ipal dark ·coootituent. Another ·rock ,type :resembles the 
qua·:rtz diorite and dio:ri1te southeast of Yellowknife Bay, ·and is con
sidered to :represent a hybrid or composite rock formed by contamination 
of the intrusive by absorbed or repila-ced volcanic inclusions. ~his tyipe is 
rather variable, but is commonly porphy:riti.c with white to buff feldsipaT 
phenocrysts up to an in·Cih <long in a fine- to medium~grained ground~ 
mass ·consisting of about equal amounts of foldspar and hornblende with 
a little quaritz. A common non-poriphyritic phase weathers dark red, is 
medium to ·coarse grained, anc:IJ cons.is.ts of reddish feldspar with somewha;t 
smaller amounts of chlo:ritized hornblende. 
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'f!he grarutic bodi·es in the southeastern part of rthe area ·are quite 
different f.rom rthe wes·tern gran.ite in boith mineral composition and mode 
of occurrence, and possibly also in •age. MDst of the smaller bodies are 
pegmatite and consist of a variably coarse-grained mixture of pink to 
white feldspar, glassy quartz, muscovite, and black tourmaline. The quartz 
oommonly ocours in graphi•c interg·row.th with tourmaline, ·less so with 
feldspar or muscovite. Spodumene, beryl, lazulite, tantalite, arseno
tpyrite, molybdenite, and native ·copper have been identified in similar 
pegmatites in adjoining areas. These smaller bodies occur ·a.is dykes, sms, 
and irregular mass-es of varying size and shape, ·and they intrude rbhe 
nodular sediments i·n a most complex fashion. Possiibly ha.if of them are 
concordant •and their irregular outlines may in part be due ito the raither 
shal.low dips and v·arying strikes of rthe enclosing s·ediments. In s·001e 
plaices pegmatite dykes form rectil~near patterns apparently unrelated to 
bedding, suggesting thwt ·they 1have been -intruded •along joint systems. 

The •larger masses• of grani.te in ithe southeastern rpairt of the •area ·are 
mainly white to red weathering and medium grained. They are composed 
of about 60 per cent 'feldspar, 30 per ·cent quartz, 10 per ·cent mi:cas 
(chiefly musc-ovite), and, in places, tourmaline nieedles. ·and tiny specks of 
an unknown blue-green minerwl. In many places ithis medium-grained 
granite is cut sharply by or grades into coarse-gr-ained, pegmatitic phases 
composed of the same minerals. Some of the larger bodies contain much 
i;nc1uded sedimentary material. Irregular qua·rtz lenses fringed by a 
fine- to medium-grained selvedge of tourmaline, quartz, and mica, ar·e 
common in the nodular sediments ·around the southeastern granite bodies. 
Many such .lenses carry mauv~coloured •andalusite •orystails up to 6 i·ncihes 
long. 

DIABASE, OLIVINE DIABASE, GABBRO 

Laite basic drykes are widespread in the area, but are most common 
in the southern part, where one dyke attains a maximum width of 400 feet. 
'Dhey are the youngest know.n rocks· of the area. T:he dykes weather 
rusty to dark brown, .are fresh, h001ogeneous, and mass.ive except near 
fater faults. Their finer grained border facies have an ophitic texture. 
The dykes consist of about equal proportions of plagioclase and pyroxene 
with relatively smaU amounts of either divine or quartz. 

FAULTS 

Faults are numerous throughout the area, but probably the greatest 
displacements occurred within a zone less ·than a mile wide that extends 
due north along Yellowknife River to a short distance north of Clan Lake. 
Beyond this point the zone •cannot be traced due to the absence of horizon 
markers and the lack of any distinct topographic express·ion of the faulting. 
Within the zone the rocks are sheared almost beyond recognition, and what 
are mapped as single faults represent shearing that, in places, is more than 
1,000 feet wide. This fault zone strikes north and most of the other large 
faults of the area strike between north and northwest. They follow 
straight or broadly sinuous courses regardless of topography, hence their 
dips are probably steep. In any fault where the horizontal displacement 
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could be measured, the rocks to the east moved relatively northwards for 
distances up to 2 miles. That is, they show a left-hand horizontal offset. 
The directions and amounts of the vertical components are unknown, but 
from the fact that a section from west to east across the area shows 
successively younger formations, possibly the eastern sides of the faults 
were downthrown. A few small faults striking about northeast, such as 
that through the south end of Neck Lake, show a right-hand offset-that is, 
the rocks on the northwest side have moved relatively northeasterly. 

The larger faults offset the late diabase dykes, and thus are late 
Precambrian in age or even younger. Following the movements some 
comb and cherty quartz with specular hematite and sulphides was deposited 
in some of the shear zones along and near the major faults. 

ECONOMIC GEOLOGY 

Much of the country along Yellowknife River in the area has been 
staked, but surface development work has been done on only a few of the 
claim groups, and underground work is limited to a single showing on the 
Mon group. 

The Mon group of thirty-five claims was staked by G. Moberly and 
L. Nelson in September 1937 on behalf of Consolidated Mining and Smelt
ing Company of Canada, Limited. These claims lie around and to the 
north west of Discovery Lake, about 30 miles north of Yellowknife. Gold 
has been found in half a dozen or more quartz veins on this property. 
The main showing is in a steeply iplunging drag-fold at the -contact of 
altered basic sills and flows with sediments (chert, tuff, greywacke, and 
cordierite hornfels). The contact strikes north 30 degrees west, with 
sediments on the northeast and bas,ic igneous rocks on the southwest. The 
beds and contact dip moderately 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 at least 40 feet southeast, and at least 
250 feet northwest, from the lens. The quartz in the lens and veins is 
glassy and in places contains much hornblende or <lhlorite or both minerals 
arranged in vertically elongated foils or pencils up to several inches long, 
which are parallel to a similar structure in the adjacent basic 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 at a depth of 
about 60 feet. This limited underground investigation encountered only a 
few quartz stringers carrying low gold values. 

Adjoining the Mon group on the south are the Li! and Lilex groups, 
totalling eighteen claims, on which surface work was done in 1938 by 
Oro Plata Mining Corporation, Limited. This work disclosed a number of 
gold occurrences, several of which are in shears in altered gabbroic sills. 
Native silver was panned from a 6-inch quartz vein cutting gabbro. 
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In a block extending northeast for 15 miles from Clan Lake six groups, 
totalling two hundred and thirty-two claims, were staked in 1937 on 
bPhalf of Territories Exploration, Limited. Many gold-bearing quartz 
veins, six of which show visible gold, were found on these claims. According 
to the company's geologists, those veins carrying visible gold have only 
minor amounts of other metallic minerals, whereas those in which no 
visible gold was seen, but from which gold could be panned, contain 
considerable arsenopyrite, pyrite, pyrrhotite, chalcopyrite, galena, sphaler
ite, stibnite, and unidentified, soft, grey, metallic minerals. The quartz in 
both types of veins varies from light bluish grey to dark grey, contains 
small amounts of ferruginous carbonate, and in general resembles the 
quartz found in other veins carrying neither visible gold nor gold values. 
One glassy white quartz vein, 4 inches wide and carrying several gold 
nuggets from the size of a matchhead down, was found in a joint in a 
diori te sill. 

The numerous discoveries within the past few years of gold-bearing 
veins throughout a region of about 12,000 square miles around Yellow
knife Bay have indicated that the volcanic and sedimentary rocks of the 
Yellowknife group are the most favourable in which to prospect for such 
deposits. The discoveries in the present map-areas further indicate that 
the altered diorite and gabbro sills that cut the Yellowknife group rocks 
are likewise favourable. The map-areas are underlain by similar rocks 
and lie within the same belt of late major faulting as does the Yellowknife 
Bay area to the south. Also they contain a wide belt of nodular and 
non-nodular sediments similar to that lying 30 miles east, which includes 
the gold depos<ita around Gordon, McDonald, Murray, Pensive, and Thomp
son Lakes. By analogy with these two areas1, prospectors searching for 
gold in the area should examine carefully: (1) quartz veins along sheared 
zones in volcanic rocks that are approximately parallel to and not far 
distant from a late major fault; and (2) quartz bodies· within structures in 
sediments that are controlled by folding (saddle reefs, bedded veins, lenses 
along drag-folds or along the shattered crests of folds, etc.). By analogy 
with the Ptarmigan (Lily-Jack) and Thompson Lake gold-quartz-tour
me.line veins (Prosperous Lake and Beaulieu River map-areas, respect
ively), prospectors should seek for such veins just within the outer margin 
of the nodular sediments surrounding the southeastern muscovite granite in 
the area. In general, throughout the whole of the Yellowknife-Beaulieu 
region, past experience has shown that gold values in most deposits are 
limited to the quartz, and that the character and appearance of this quartz 
and the presence or absence of sulphide minerals bear only slight relation 
to the gold content. 

The pegmatite dykes, sills, and sitocks in the southeastern part of the 
area .carry tourmaline, spodumene, and andalusite. Similar pegmatites in 
the areas adjoining to the east and south have been found to contain beryl, 
lazulite, lepidolite, tantalite, arsenopyrite, molybdenite, native copper, and 
other minerals as yet unidentified. A number of chips taken 3 miles south 
of Alexie Lake from several pegmatites containing a little molybdenite and 
arsenopyrite showed traces of gold, silver, and tin on assay. 
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