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BEAULIEU RIVER AREA, NORTHVVEST TERRITORIES

BX {;Ei_ﬁendorion

INTRODUCTIION

Boaulicu Rivor arca lics cast of Ycllowknife Bay, on the
north shorc of Great Slave lake between longitudos 112 and 114
dogrecs and latitudes 62 and 63 degrecs. Proliminary geological
mopping of the area in 1935% showod o wide belt of sedimonts oxtending
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Jolliffe, F.: Gool. Surv., Canada, Proliminary Roport 36-5, 1936.
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from Gordon Lakec south to the shorce of Great Slave Lake, and in 1936
high=grade gold=-quartz veins werc discovorced on Gordon Lake. The
discovery of these deposits aroused much interest in aroas to the
south underlain by similiar scdiments. The present scason's worl has
shown that mmch of Boaulieu River arca is undorlain by sodiments, and

that a wido belt of volecanic rocks or greonstonc occurs in the north-
castern part.

All parts of the arca may bo rcached from Great Slave Lake;
no point is morc than 40 minutcs flying time from the air basc at
Yellowknifo. The aroa is dottod with lakoes and thesc, with theo rivers,
make any locality casily acccessible by canocc.

The inland lakes and rivers arce opon for travel by canoc or
airplenc from about Junc 5 to October 1. Great Slave Loke is not froo
of icc in thoe spring until about Junc 16 and begins to frecze ovor
carly in October. In normal scasons the ice on the lakos is thick

enough for aircraft on skis from the last weck in Novembor to the
last weck in April.

GENERAL CHARLCTER OF THE AREA

The topography of Beauliocu River arca is typical of tho
Canadian shield. Thc eountry appears flat whon viowoed from the top
of the highor hills, but in dctail the topography is rygged and harsh
with rocky hills and.ridges rising abruptly from lakec or muskog to
heights of 200 to 300 feet.



The arca is dobtbed with rock bound lakes. Tho streoms
draining tho lakcs flow in poorly dofined wvalleys and arc intorruptod
by mony rapids and falls, Tho shope of the lakes is to somo oxtont
controlled by the bedrock in which they lic. Thus, mony shorcs of
lakes in scodimeonts, and to o losscr degrce in greonstonc, parallol
the strike of the bedding or schistosity, whercas lalics within granite
arcas arc generally irrcgular in outlinc,

sreas undorlain by granite arc somewhat morc ruggoed thon
those underlain by scdimonts, but tho most rugged topography is
formed by the volecanic rocks. The greonstonc belts southoast of
Gordon Loke and clong the northern roachos of Beaulicu River form
prominent renges of hills rising 150 foot or morc above the arcas
of granitc and scdimonts odjoining thom.

Throughout most of thce arca tho bedrock has boen swept
clean of ovorburden by glacicrs and, with the oxception of small
swompy oreas botweon the rocky ridges, the surface is almost
continuous rock outecrop. EHowcver, in the northeastorn part of
the arca in the vicinivty of Payme and licander ILakes meny of tho
hills arc composcd of glacicl motorial, Although in this locality
e. large proportion of tho bedrock is covered by & vencer.of sand and
gravel, rock outcrops arc fairly numorous.

The country is wcll wooded, but the trecs for the most
part arc small and stunted. Spruce, Banksian pine, birch, and
tamarack are tho most common specics. The greater part of tho aroa
hos been burncd over within the last 40 yoars,

Fish are plentiful in the lakes and strcams, Northern
pike, suckors, and, in the largor lakes, trout and whibefish, arc
tho common variotics. Game is not plemtiful in the summor months,
although & numbor of moosc and black bear werc scen. Caribou aro
roported to be nuworous during the wintoer months,
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GENERAL GEOLOGY

Summary Statement of Formations

late Precambrian

Diorite, gabbro (sills and dykes)
(Intrusive contact)

Great Slave group
Conglomerate, arkose
(Unconformity)

Early Precambrien

Granite, granodiorite, and allied rocks
(Intrusive contact)

Diorite, gabbro, pyroxenite, etec.
(Intrusive contact)

Yellowknife group
Greywacke, impure quartzite and arkose,
slate and argillite, guartz-mica schist.

Basalt, andesite, dacito, rhyolite, tuff,
and agglomerate.
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Yellowlmile Group

‘Tolecanic Rocks

The volcanic rocks are mos: widespread in the north-
eastern part of the grea where they form several distinct belts,
Narrow belts of greenstone also outcrop 6 miles west of Jennejohn
Lake near the western boundary of the area, and on the shore of
Great Slave lake northeast of Narrow Isleand.

In the northeastern part of the grea the Cameron River
belt of volcanic rocks extends from the northeast shore of Ross
Leke northwest to Cameron River and thence northeast along the
south bank parallel to the northeast branch of:the river to the
northern boundary of the area. The flows are predominantly darlk
green to black andesites and basalts with interbedded basic tuffs
and agglomerates. A white weathering band of rhyolite and acidic
tuff outcrops near the contact with the sediments northwest of Ross
Lake., The basic lavas rise several hundred feet above the sedimoents,
and this together with the contrast in colour of the white tuff:and
rhyolite with the black weathering flows forms a striking feature
visible for many miles.

A second belt of volcanic rocks extends from Victory Lake
southeast to Beaulieu River, and thence northeast along Tumpline
and Turnback Lakes. This belt is composed of approximately equal
proportions of acid and basic lavas. The acid rhyolitic flows are
light grey to white weathering rocks which, when viewed from a
distance, are similar in colouring and btopographic expression to
granite areas. On close examination the common variety is a very
fine-grained, grey, flinty rock that weathers light grey to pink
and locally contains phenocrysts of glassy to opalescent guartz up
to one-sixteenth inch in diameter. Not all the rhyolites are flow
rocks; some occur as dykes and small irregular bodies cutting both
acid and basic flows, Ifuch of the intrusive rhyolite is a quartz
porphyry. The close association and similarity in composition and
appearance of the extrusive and intrusive rhyolites indicate that
they are genetically related. The intrusive phases are probably in
part feeder dykes to the flows. It is possible, however, that somc of
the intrusive porphyries may be younger than the volcanic rocks and
related to the granite, but no evidence suggesting this was found.
The rhyolitic flows have large quantities of agglomerates and tuffs.
associated with them. The agglomerates are commonly composed of



fragments of rhyclite from an inch to more than a foot in dizmeter
in a tuffaceous or fine frogmental matrix. Fine-grained, bedded,
silicoous tuffs are also plentiful. The basic flows occur inter-
bedded with the rhyolites and are similar in composition and
appearance to the basic flow rocks of the Cam¢ron River bhelt,

The taird and lergest belt of volcanic rocks lies along
Beaulieu River northeast of Turnback Lake, The lava. flows of this
belt are predominantly fine-grained, light grem weathering roclks
of andesitic composition, Pillow and flow structure is well
developed. Light grey weathering rhyolitic flowvs with associated
rhyolite porphyry dykes occur interbedded with tShe andesites, but
make up a relatively small proportion of the whole. West of Beaulicu .
River, particularly west of the lakec where the cast and north branches
of the river join, pyroclastic rocks in remarkable varicty occur inter-
.bedded with the flows. They include agglomocrates, flow breccias, and
coarse and fine tuffs. The volcanic 1ocks along the banks of Boaulicu
River are highly sheared. Andosites have been altered to chlorite
schists and the more acid rhyolites and tuffs to sericite-quertz
schists. Small carbonate veinlets arc, abundant in the basic chloritc
schists, Inland, to the east and west of the river, the rocks are
more massive and the original pillow and flow structures are well
preserved, :

In general, the centact of the voleanic rocks with large
areas of granite is sharp. Although numerous granite dykes cut the
greenstones near the contact and the granite contains mony large
ine¢lusions of greenstone for some distance from the conbact, the
granite itself shows little or no evidonco of contamination and
the contact zonc is seldom more than one-quarter mile in width.
However, the grednstone—granite contact in the northeast cornor
of the area east of Beaulieu River and west of Paymo Lakc is
marked by o zonc of mixed rocks up vo 1 mile or more in width,

The mixed rocks consist of greonstonc cut by a variety of granitic
dykes. The number of dykes gradually increases as the main body

of granite is approached until the amount of granitic mobterial

becomes greater than the amount of groenstone and the rocl: may be
better described as granite with grecnstone inclusions. The granite
dykes are of varying composition. Iiost of thoem, particularly at some
distance from the main granite body, are grey to grecn hybrid gronites
with a large content of horunblende and small content of quartz. Othors
are more acid and closely akin in composition and appoarance to the
main gronite mass. Greenstons cut by many granite dykes is commonly
recrystallized to a medium-grained, dork green. spockled, dioritic
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hornblende-feldspar rock which in places retains original
pillow and flow structures. Contacts between granite dykes and
recrystallized greenstone are usually sharp and well defined.

The narrow, isolated beit of greenstone cré¢gsing the
northeast branch of Beaulieu River 2 miles cast of the main
greonstone belt is riddled by granite dykes which in places
make up as much as 50 per cent of thc whole mass. It grades
to the north and south into rocks that are mainly granite, but
contain a large proportion of greenstone. The narrow band or
zone of mixed rocks extends 8 miles to the southeast where it
joins the moin belt of greenstone 2 miles southwest of Payne
Loke; it is not-differentiated from granite on the map.

Sedimentary Rocks

The sedimentery rocks of the Tellowknife group extend
as a belt up to 20 miles in width from the northern boundary of
the area south to theshore of Great Slave Lake. On the
accompanying map the sediments are divided into two units: (1)
relatively unaltered sediments; (2) knotted quartz-mica schists.
This division is based on degree of metamorphism and is entirely
arbitrary. A complete gradation exists boetween the two units,

Relatively Uneltered Sediments. The sediments are a monotonous
succession of greoywncke, impure arkose and quartzite, slate, and
argillite. The mosbt—common type is greywacke. The greywackes,

are fine-grained rocks weathering groy to buff. On fresh fracture
the individual greoins can be distinguished only in the coarser,
more gritty beds. On a clean-weathered surface, however, individual
grains may be.recognized, and in mony places & single bed or series
of beds may show o gradetion in size of grain from coarse at tho
bottom to fine at the top. As the beds throughout the area are
vertical or inclined at very steep angles, gredation in grain size
is extremely useful in determining the top and bottom of the beds.
As a rule the thicker beds are more massive and are composed of
coarser, morce sandy material than the thinner beds, which are
usually schistose. Beds with grains up to one-eighth inch in
diameter occur, but are not common. The greywackes are completely
recrystallized and are composed mainly of quartz, some feldspar,
and 20 to 30 per cent dark and light mica. Rocks classed as

impure arkoses and qu&rtzltes have a smaller content of mica and

a larger conbtemt-ofquartz and-feldspar. They arc somewhat coarser
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grained than the greywackes and weather a slightly lighter
shade of grey, but are otherwise similar. The slates are
coal black to grey, thinly bedded rocks with pronounced
cleavage.

The thickness of the beds averages 1 to 2 feet, but
locally in the coarser clastics the beds are so thick and
massive that bedding is difficult to recognize. Beds of slaty
material are much thinner, averaging 1 to 6 inches; many of the
beds are finely lauminated. All types of sediment occur inter-
bedded one with the other. One type may predominate in one
locality, but a large proportion of the other types are:
usually present.

A narrow band of conglomerate outcrops along the
contact between sediments and volcanic roclzs northeast of
Victory and Ross Lakes. The plane of contact is vertical and
marked by a cliff of the volecanic rocks about 200 feet in
height. The conglomerate outcrops along the southwest face of
the c¢liff and is exposed over a width of 150 feet, although a
drift-filled valley to the southwest may be in part umderlain
by it. The conglomerate band may be traced from the south end
of the small lake 500 feet east of Ross Lake southeast along
the contact of the sediments with the volcanic rocks and granito
for a distance of 4 miles to a point about 2 miles northwest
of the inlet of Victory Lake.

The conglomerate consists of well-rounded pcbbles of
grenite, greenstonc, light grey felsite, and grey quartzite in
a coarsc, limy sandstone or grit composed in large part of
carbonate. The pebbles average 2 to 3 inches in diametor with
occasional boulders up to 1 foot in size. As the contact with
the volcanic rocks is approached the sandy matrix becomes
tuffaceous and the proportion of greenstone pebbles increases
until the conglomerate is entirely composed of them. The
conglomerate thus grades into a volcanic agglomerate, which in
turn grades into ropy andesitic flows. Similarly, ecast of the
southcast end of Ross Loke the basc of the conglomerate grades
within 2 feet into a coarse rhyolitic agglomerate or breccia
composed of fragments of rhyolitc in a matrix of smaller
fragments. Apparcntly no erosion interval or time break of
importance preceded the deposition of thoe conglomerate.

Knotted Quartz-mice Schists. The sediments arce thermally mota-
morphoscd over large ereoas to knotted quartz-mica schists.

The degree of mebamorphism cf the sediments is no doubt closely
connected with proximity to granite batholiths, although other

factors may also be important.



A perfect zradation exists between the relatively fresh
sediments and the quartz-mica schists. As the degrse of meta-
morphism increases tmall flakes of mica gradually develop along
the cleavage plenes in The sediments, so that the rocks when split
along these planes have a glistening micaceous surface, Sphericeal
or ovoid lmots of herder, lighter coloured materia’ develop. These
knots very in size from very small to 2 inches in length, with an
averagze size of z-tO'% inch. The knots are much more resistant than
the rock as a whole, and stand out conspicuously on “he weathered
surface. They develop in all the beds, but tend to form first and
most abundantly in <he more argillaceous material., The knots
represent the initicl sbtages of the development of new minerals in
the sediments. In the early stage little difference in mineral
composition between the Imot or nodule and the enclosing rock is
apparent. In the more advanced stage the knots are fcrmed of a
mineral that is probably cordierite packed full of inclusions of
biotite, muscovite, quartz, and feldsiar.

Notwithstanding the alteration of the sediments to knotted
micaceous schists the original sedimentary structures are retained %o
a remarkable degree. Bedding and crossbedding are perfectly preserved
and gradation in size of grain may be recognized on the weathered
surface in some of the coarser, more sandy beds. Granite and
pegmatite dykes occur cutting the schists, hut are relatively rare
except near contacts with the granite. Large areas contain no
granitic material whatever.

Contacts of the quartsz-mice schists with the granite are
in general sharp throughout most of the area, At some localities,
in particular along the granite sedimentary contacts near Prelude
Reid, Jennejohn, and Harding ILakes, o zone of injection gneisses I
to 1 mile or more in width is developed along the contact. The
injection gneisses are simply a wore highly altered phase of the
schists coarse enough in grain o be called gneisses and containing
much granitic material as litwpar-lit injections and dykes. They
are not differentiated from the Imotted gquartz-mica schists on the
mp.

Structure

The sedimentary and volcanic rocks lie in & series of
tight, closely spaced, ilsoclinal folds. The dip of the straota is,
consequently, steep to vertical in most parts of the area, and in
many pleces the beds are-overturned. In a small area east of



Tibbitt Lake where the structure was worked out in some detail
the distance botween anticlinnl crests is about one mile; where
argillaoceocus slaty beds predominate, as within Gordon IAle area,
the distance between crests is much less.

A line drawn from the south end of Gordon lake to Heorne
Lake posses through the centre of the zone of least altered sediments,
This imaginary line also parallels the trend of the axds of the folds,
vhich is approximately north-south. To the east and west of this line,
as the degree of metamorphism of the sediments increases, the regulaer
north-south trend disappenrs, and in the lmotted quartg-mica schists
the trends are extremely irregular. This is particularly noticeable
when viewed from the air. Vhere the trend of the bedding is extremely
irregular, with numerous drag-foldsand contortions, the sediments cre
mica schists; where the trend is regular, striking in o general north«
south direction, the sediments are relatively unaltered greywackes,
slates, ete. '

Relation of the Sediments to the Volcanic Rocks

To the northeast of Ross and Vietory Lokes, as has clready
been described, tuffaceous and agglomeratic beds grade into conglomerate,
which in turn grades into normal sediments. Southeast of Victory lake
two belts of volcanic rocks are interlayered with the sediments,
pinching out to the northeast and joining to the southeast to form one
wide belt. No evidence of an unconformity is apperent between the
volcanic rocks and the sediments. On Tumpline Iake and along Beaulieu
River the volcanic rocks grade into tuffaceous sediments which, in
turn, grede into true sediments., No abrupt boundary can be distinguished
between the three types. Excellent determinations of tops of sediments
and tuffs by gradation in size of grain from coarsc at base to fine at
top indicate that the main body of sediments is younger and strati-
graphically overlies the volcanic rocks. Similar relations were
observed along the contacts on Cameron River and along Beaulieu River
near the junction of the north and northeast branches.

The relations between sedimentary and volecanic rocks
described above do not indicate a structural unconformity within the
group, nor 1is there evidence of o stratigraphic break of importance.
However, the presence of conglomerate with granite pebbles at one
locality suggests that although the period of vulcanism gave place
to a period of sedimentation with no intervening period of crosion
in this area, erosion must have been proceeding not for awcy.
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Diorite, Gabbro, Pyroxenite, etc.

The largest body of basic 1n$ru51ve rocks within the areca
lies one mile east of Francois River, ¥ mile north of ‘the shore
of Groat Slave Lake. The mass is a complex of pyroxenite, gabbro,
diorite, and anorthosite, all of which sye probably differentiation
products of the same parent magma. In places gabbro, anorthosite,
and titaniferous mognetite occur as alternating bands, from an
inch to scveral feet in thickness, The Francois River basic intrusive
rocks are definitely older than the surroundlng granlte.

Several .dykes and sills of dlor*te and gabbro cut the
sediments in the viecinity of Tibbitt and Cumpline Lekes, - The
larger dykes such as outerop near Tibbitt Lake are massive, dark
green weathering rocks of medium to coarse grain. They are composed
of dark green hornblende, secondary amphibole, and altered plagioclase.
- The composition is somewhat variable, with local segregations of material
of coarser grain and of either more basic or more acid composition then
the average. The smaller dykes, 100 feet or less in width, are of
similar composition, but of finer grain and in general more schistose
and highly altered than the larger bodies,

o ~

Iwo dykes southeast of Tumpline Lake are cut by granite which.
is definitely younger. The dykes in the viecinity of Tibbitt Lake aro
also assumed to be pre~granite in age, although definite proof is
lacking.

Granite, Granodiorite, and Allied Rocks

The granitic rocks include a wide variety of acid intrusives
that are characterized by light grey to pink colour and medium to coarse
grain, and are composed of quartz, feldspar, and biotite, muscovite, or
hornblende. The two most common types may be classed as biotite granite
and muscovite granite., The biotitc granite is the more common; it
forms the larger batholiths and the smell stocks and bosses south and
east af Tumpline Lake and on Watta, Hearne, and Tibbitt Lakes. It is
commonly a light grey to pink weathering, medium-grained rock composed
of 25 to 35 per cent quartz, 55 to 65 per cent albite-oligoclase with
& small proportion of microcline, and 5 to 10 per cent black biotite
mica. The biotite is generally present as well-formed hexagonal plates
-and may be accompanied by some hornblende.
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The muscovide granite forms many of the smaller
batholiths or bosses such as those oubtcropping within the
knotted quartz-mica schists on and between Hidden, Sparrow,
and Wedge Lakes, the long granite tongue southwest of
Tumpline Lake, and the boss to the west of this tongue. It
is ossentially similar to the biotite granite except that the
grain is generally coarser, o pale groeenish yellew muscovite
mice is present in place of the biotite, and the proportion
of microcline to plagioclase is somewhat greater.

A third type, which may be called a chlorite granite,

. forms the oval mass surrounded by greenstone in the northeast
quarter of the area west of Beaulieu River. It is a light greoy
to pinkish, medium-grained rock which on fresh fracture breaks
along slip planes coated with chlorite. The average composition
" is about 25 to 35 per cent smoky to opalescent quartz, 55 to 65
per cent sericitized microcline, microcline-perthite, and albite-
oligoclase, and 5 to 10 per cent chlorite. The chlorite granite
differs from the biotite and muscovite varieties in the greater
degrec of elteration and granuletion, and the preponderance of
potash feldspar over plagioclise.

Tho contact of the chlorite granite with the grecnstone
is extremely sharp; a few grunite dykes cut the grecnstone near the
contact, but they are not conmon. A peculiar fragmental phasc of
the gronite occurs along the northeast contact, one-half mile southe
east of two small lakes at the northern end of tho granite body.
The fragmental phasc where ohseorved in contact with the greenstono is
about 2 feet in thickness, It grades into normal granite to the west
end, to the ocast, is in direct contact with the greenstone which dips
steeply to the east awny from the granite. Tho fragmental rock is
composed of angular to sub-rounded granite fragments in o coarsec
greenish matrix of smaller fragments. Tho rock has the appearance
of a conglomerate or recomposed granite, but may be merely o brecciated
zone in the granite along the contact. Gronite dykes cut the grocen-
stone, 100 feot to the south, establishing the inbrusive relation of
at least some of the granite to the greonstone, and thus suggesting
that the fragmental rock is merely a brecciated zonc in the granite
along the contact rather thon a conglomerate. Howevor, it is possible
thot granite of more than one age is present at this locality, and
& more detailod examination must bo made before the nature of +tho
contact can be definitely established.
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With oxecoption of the onc locality desoribed abova
whoro the rolations arc in doubt, the granitic inbrusives arc
definitoly younger than the voleanio and sodimontery rocks
of the Yellowknife group.

A number of dykes of aplitc and quartz-feldspar
porphyry cut tho scdinmcnts northwost of Hecornc Leke and near
the small granite bodics 4 miles northwost of Hoarnc Lakce and
on Tibbitt Leko. Somc of them contnin iron sulphidos. lost
of the dykes arc only e fow feet in width and can be traccd
for only short distances. Tho loargost onc thot was obsorvod
outerops on the west shorc of Hearne Lokc % mile from the
north ond, Tho dykes boar no rolation to the extrusive quartsz
porphyrics assoeiated with tho volcanic rocks of the Yellowknifo
group. Thoy aro probably rclated to the granite.

Greoat Slave Group

Sodimonts belonging to the Groat Slave group form.

Blanchet and Seton Islonds in Great Slave Lale™. An area of

o T e meeemmeseese e e R
Geol. Surv., Canade, liop 37TA.
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sediments, probably bolonging to tho Great Slave group but too
small in cxtent to show on the map, ouberops on tho shore of the
small northoastorly tronding lekc 5 milos south of Paync Loko.

An arkosic conglomoratc ocuterops for 300 feot along the northwest
shorc of tho lake 1,200 fcot southwest of the north end. The rock
is grey to purple in colour and composod of scattered, well-rounded
pebbles up to 4 inches in diamcter of vein quartz, quartzite, and
gronitec in o rather coarsc arkosic sandstone matrix. A thin vencer
of conglomerate also occurs on the nearby gronitc and on the two
small islands to the south. The conglomerate is younger than tho
granitc and reosts unconformably upon it.

Another patch of conglomeratc, 100 by 600 fect in arca
resting unconformably on granite, was obscrved 8 miles north 30
degroes wost of the areca of conglomorato described above. Theso
small areas of conglomeratc are probably romants of the Gront
Slave group of sediments to the south, which at onc time covercd
a much largor aroea than they now do.
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Diorite and Gabbro

Basic dykes that range in composition from diorite
to gabbro arc the younzest known rocks within the area, Tho
largor dykes up to sewviral hundred feet in width may bo traced
for miles, and have 2 morc or lcss constant trend of aboub
" north 70 degrees east, lost of them, however, are only a fow
feot in width and have variable strikes.

The late “asic dykes woather a characteristic rusty
reddish brown. On “resh fracturc the rocl: is mottled groy, with
about equal proportions of basic grey plagioclase feldspar and
black to greonish augite. The contact of the dykes with the
enclosing rock is always sherp and well defined, with the dyke
et the margin chilled to a demse, finc-grained rock, The grain
gize at a distance from the margin depends on the size of tho
dyke-~the smallor dykes arce densc black trap rocks across their
ontire width wheroas in the largoer dykes the crystals aro %'inch
or more in longth.

The granite northeast of Victory Lake is cut by hundrcds
of hornblende-gebbro dykes from 2 to 50 fect or more in width, with
e fairly uniform strike of south 20 dogrees cast. Thesc dykos arc
believed to be older than the basic dykes described above. Thoy
weathor dark greon to black, and arc modium~ to finc-graincd rocks
composed of approximately cqual proportions of hornblende and

"plagioclase., Many of the dykes are porphyritic, with scattored
white woathering feldspar phenocrysts up to 1% inches,in size.
Inclusions of basic volcanic rocks also occur in the granitc ncar
the contact. They are somewhat similar in appearance to the dyikes,
bnt are finer grained, do not show chilled margins, and arc moro
schistose and altered than the dykes. The dykes are much morec
similar in appearsnce and composition to the basic intrusives nanr
Tibbitt and Tumplino: Lakes, which are in part at leoast pre-granite
in age, than to the iate gabbro and diorite dykes. They arc probably
of intermodiate age; that is they arc younger than the ecarly basie
intrusives of pre-~granite age and older than the late basic dylros.
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ECONQNMIC GEOLOGY

Camlercn ilincs, Limitod

- Camlarcn Mines, Limitod was orgenized in 1937 to’ acquire
part of tho claims on Gordon Leko hcld jointly by lMining Corporation
of Canada and tho A.X. Syndicate. Tho property consists of forty-
oight claims, and includes tho original discovery vein known as tho
“Hump", on which a shaft is at proscnt boing sunk, and tho "31" voin.
In a roport issucd by thc company, Jenuary 25, 1938, it was stated
that the shaft had reached a depth of 200 feet and that crosscutting
to the vein was undor way.

Tho "Hump" vein outerops on tho southorn tip of tho north-
south tronding island in Gordon Lakc at the northorn boundary of tho
map~-arca. The vein is in thinly bedded slates end greywackes striking
north 30 to 35 dogreces east and dipping 75 to 80 dogrees wost. Tho
vein is a compositc body of quartz consisting of: (1) the vein propor,
3 to 4 feet in width, striking parallel to the schistosity at north
30 degrocs oast and dipping 80 to 85 degroes northwest; and (2) a domo
or saddle-shapod mass of quartz about 18 by 20 feet in areca to the
northwost of but joined to the vein proper. The quartz of the saddlo
or dome is distinctly banded, duo to incomplete replaccment of tho
sedimentary beds by the quartz. From this banding it is cvident that
the bed or beds of sediments replaced by the quartz lic along tho
crost of an anticlinal fold plunging 45 to 55 degrees northeest,

Northwest of the vein the sediments strike north 30 to 35
degrecs cast and thce tops of beds facce northwest. The nearcst outerop
to the southcast that gives a satisfactory dotermination of tho tops
of the beds is on the point 200 foet away wherce the bods strike north
30 to 35 degrees east and dip and face 85 degroos southcast, An
anticlinal axis must lic somowherc betweon these two outerops. It is
reasonablce to conclude that the anticlinal crost along which tho vein
hos formed marks the axis of this fold. It is possible, howoveor, that
the main antielinal axis lies to the cast of the voin, in which case
the anticlinal crest along which the vein has formed is a secondary
or drag-fold on the northwest flank of the larger fold.

The vein is composed of coarscly crystalline white quartz
with wvug-like cavities lined with well-formed quartz crystels. The
quartz saddle is distinetly banded, duc to incomplotec roplaccument
of the beds of greywacke and slatoe by vein matorial. Slip surfacces
along the bands ‘arc coated with black grapnitic matorial. Pyrite and
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chalcopyrite are the most abundant sulphides, although galona and
sphalerite arc plentiful. Brown wocthering carbonate, rich in ironm,
is plentiful as veinlots cutting the quartz. The sulphides areo
coarscly orystallino; cubes of pyrite up to % inch in sizc are

not uncommon, Visible gold occurs as a finc powder through the
quartz, usually in morc or loss closo association with the sulphides.
Sphaleritc, and to a lesscr degrec gzalema, arc almost invariably
assgciated with vein material that is high in gold but the presonce
of sphalerite does not nccessarily imply the presonce of golds

Surface sampling by tho company of the exposcd part of the
vein gave an average gold content, after roduction of high erratics,
of 2.1 ounces of gold a ton. In diamond drilling, two holes cut
widths of 20 feet or more of quartz—one intersection being
approximately 8C fect northeast of the surface exposure of the vein
at a vertical depth of 120 fect and the other 230 foect northeast of
the surfacc exposure at a vertical depth of 280 fect., Thesc two holos
are bclieved to have intersccted the downward extension of the quartz
saddle, thus checking the determination of the plunge from banding
in the quartz at the surface at about 50 dcgreocs northeast. The gold
content of the quartz cut by these holes was extremely high, running
several ounces to the ton. Several other holes intersected narrower
widths of 2 to 5 feet of quartz conbaining more moderate values in
gold. These holes arce assumed to have intersected the vertiecally
dipping part of the vein, and to have passed citheor above or below the
guartz saddle. Officials of the company calculatec the gold content
of five diamond drill intersections of the vein over a length of 200
feet, at a depth of about 125 fect, to average 1.25 ounces of gold a
ton, with an avergae width of 7.7. fcet. The five holes includo one
of theo holes believed to have cut the quartz saddle that gave an
intersection of high-grade vein material of more than 20 feet. This
intersection accounts for the wide avorage width of the five vein
intersections.,

The "31" vein outerops orn the northeast shore of the large
island in Gordon Lake, one mile southwost of the "Hump" vein.
Structurally the vein is very similar to the "Hump" veoin. The
sediments in which it ocecurs arc greywackes and slates, with a
general strike of north 35 degrees oast and vertical or very steep
dip. The steeply dipping beds on either side of the wvein zone face
in opposite directions; thus the vein zone lies along the crest of
e tight anticlinal fold. The vein material has come in along the
broken crest of the fold as a series of irregular, discontinuous,
quartz lenses moré or less parallel to the schistosity or axial planc
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of the fold. Tho vein metter is similar to that of tho "Hump"
vein, but sulphides are not as plentiful and mueh morc orratiec

in distribution. . At the surface odc of the larger quarts lonscs
contained a pocket from which spectacular speocimens of visible
gold worc obtained. Gold valuos are crratic, and surface sampling
rosults were disappointing. Soveral shallow diamond drill holcs
intersectod variable widths of quartz that wore difficult to
correlatec one with the other. Some of the drill intersoctions
returned high, but erratic, assays in gold.

Other Gold Occurrcncos

The Ruth claims were stakod by D.F. Iidd at the southoast
end of Victory lLake in July 1937. The claims include the point of
lend extending into Victory Lake that is underlain by sedimonts and
a narrow balt of volecanic rocks. A heavily mineralized shear zone
occurs along the northeast conbact of the lavas with the scdiments,
The sediments are fine-greined, lmotted, quartz-mica schists. The
volcanic rocks are green weathering andesites and light groy to
buff weathering, fine-grained, banded rhyolites that in placcs contain
small phenocrysts of quartz and feldspar. Somc of the rhyolite may
be intrusive, Intrusive aplitic dykes, probably rolated to the small
granite body to theo southeast, also occur ncar the southeastorn ond
of the claims.

4 f£ine~-grained, light weathering, banded rock, which is
probably a rhyolite flow, has been alterocd to & sericitc schist
along the contact and heavily impregnated in placecs with pyrite,
chalcopyrite, and pyrrhotite. A number of quartz veins or lensos
of bluish quartz, heavily mineralized in places with galene, pyrito,
chalcopyrite, and some arsenopyrite and sphaleritc, lie along theo
shear zone. MNo work had been done on the claims at the timo of the
writor's visit in July, and because of the covering of heavy iron
gossan the dimensions of the mingrealized zonos and the proportion
of vein material to schist oould not be determined. A considerablc amount
of trenching and stripping has since becn done at different localitics
along tho contact and encouraging assays in gold are reported from
chammol samples taeken from the trenches.

The Irma claims were staked in July 1937 for D.F. Iidd.
They lie to the southwest of the Ruth claims along the northeast
contact of the belt of volcanics & mile south of Victory Lake.
Sulphides and veln quartz occur in shear zoncs along the contact of
rhyolite flows with the sedimoents,
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The Bobjo claims, staked by Blaisdale and McLeod in
July 1937, adjoin the Irma cleims to thc northwest and includo
the northwost and western contact of the voleanic belt with
the sodiments., Shear zoncs along the contact contain much
pyrite and chalcopyrite accompanicd by quartz veins and lensos
mincralized with galena, sphalerite, chalcopyritc, and pyritoc.

The Baltic claims, steked for D.F. Xidd in August
1937, arc located at the northwest end of Hearnc lake. A
quartz-foldspar porphyry dyke striking north cuts the sedimoents
on the wost shorec of the lake %-milo from the north end. It
_varies from 75 to 250 fcoot in width and extonds north from the
shore of Hearnc Lakc for at lcast 1 mile. The dykc is extromoly
irregular in outline; it contains many sharply dofined inclusions
of the sediments and sends many branches inte the surrounding
sedimonts, The porphyry weathers whitc to light grey and is
composed of blocky, light grey feldspar and smoky quartz crystals
up to one-eighth inch in size in a fine-grained, light groy
groundmass. In places the phenocrysts arc so closely packed thet
the rock has a granitic appearance. The porphyry is cut and
apparently to some eoxtent replaced by an intricate stockwork of
blue quartz veins from 4 feoet to a fraction of an inch in width;
they make up perhaps 10 to 15 per cent of thc dyke. lost of tho
quartz is a glassy, smoky,blue varicety with no motallic minerals,
but in places it contains coarse crystals of arsenopyritc. Small
amounts of galona, sphalorite, and molybdenite are also reported
to be prescnt. No work had becn done on the property when visited
in the early part of August 1937, Values in gold arc reported from
grab samples of guartz containing arscnopyrite.

In addition to the properties mentioned above, somo
dovelopment work was carricd out by Ventures, Limited, on claims
to the south of Camlarcn holdings, and by Borealis Company, Limibed,
on claims north of the large bay on the west shore of Gordon laka,
Compenies that did devclopment work on Gordon Lake north of the
map=-area during 1937 include the Gordon Lake Syndicate, Jolliffe
Lake Syndicete, Sun Bear Mincs, Limited, McVittie Graham Mines,
Limited, and Eldorado Gold Mines, Limited.
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Niecolite Vein noar Francois River

This deposit has boon fully dcscribed by Stockwolll.
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Stockwoll, C.H.: "Great Slsgve Lako-Copporming River Arca,
Northwest Territorics"; Geol. Surv., Canada, Sun.
Repto 1952, Pto C, ppl 57“'64-
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No furthor work has been done on the proporty sinocc his
exanination,

' Thoﬂdeposit occurs in augitc dioritec vast of Francois
River about 13 miles south of Caribou Leakc. Thc augito diorite
of ‘the basic intrusive body is cut by granito, and tho niecolito
veins cut both diorite and granitc dykes. The niccolite occurs
in two veins lying within e fow hundred feet of cach othor. Thoy
strikc about east, dip from 70 to 80 degrees south, and have o
moximum width of 15 inches., The larger voin has beon trenched at
‘intervals for 230 feet along its strikec; the smaller parallel vein
is exposed in only one tronch. The veins arc formed chicfly of
massive niccolite with some smaltite and chleanthite, in a carbonate
gongue. The surfaces of the nickel and cobalt arsenides arc coated
with green and pink nickel and cobalt bloom.

Prospecting Notes

Quartz veins are numerous throughout both the sedimontary
and volecanic rocks of tho Yellowknife group. Tho guartz of the
veins within the greywackes, arkoscs, slates, and volcanic rocks is
gonerally white to milky, and in tho least thormally altered rocks
such as thosc underlying Gordon Lalke it contains much rusty weathering
carbonate., In the knotted quartz-mica schists the veins arc more
numerous, and arce commonly composed of o glassy bluc to whitc quartz
with scattored, small, chalky white bo pink weathoring feldspar crystals
along the margins. The main factor in the devolopment of the knotted
quartz-mice schists is proximity to granite batholiths, with attondant
higher temperatures and pressures. The change in the charactoer of tho
quartz veins from milky white quartz with carbonatc in tho loss
altercd sediments to glassy blue quartz with feldspar in tho knottod
quartz-mica schists is also to be attributed to highor tempeoraturcs
and pressures at the time of the formation of the veins,
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The gold-boaring voing on Gordon Lake are lower

tomperaturc veins than the majority of thosc cccurring within
the knotted quartz-mica schists. From this it wmight be
concluded that the fovourable roels in which to prospect are
limited to the sediments and voldéanics that have cscaped
pronounccd thermal metamorphism. This conclusion, however,
is hardly justified. In the first placc it has not boon
shown that the high-temperature typoe of vein may not contain
gold in commercial quantitics. In fact, scveral promising
gold discoveries have becn made in the adjoining Yollowknife
aree in highly altercd euartz-mica schists in which most of
the euartz appears to be of tho high-temperaturc variety. In
the second place it is not laiown whether or not the lower
tomperature veins werc formed at the same time and derived
‘from the same source as the high-tcmporaturc veins. A.W.
Jolliffo*in detailed mapping of the adjoining Yollowknifo arca
has found certain lines of evidence loading him to belicve that
g = e e 4 e L s e
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the gold-bearing quartz may be much later in age and not genctically
related to the high~temperature quartz veins or to the granite. If
this is correct, whore favourablc structure (faults, shear zones,
ete.) oxists, the lower temperaturc veins should be found in the
guartz-mica schists and possibly even in the granites, as well as

in the less altored sediments and volcanics.

Structural control has played a most important role in
the localization of the gold-bearing veins so far found within tho
area. At Gordon Lako bods of tightly folded sediments hawve boen
strongly bent, and in places broken, along anticlinal crests and
synclinal troughs, Vein material has been introduced along these
zones of weakness, During folding, shearing movement tends to be
most pronounced along contacts between different kinds of rocks,
Thus contacts between sediménts and volcanics have beon the loci
of strong shearing movoments, and thce resulting shoar zones have
afforded chamnelways for vein-forming solutions. Sulphides and
vein quartz arc plentiful along conbtacts between volecanics and
sediments throughout the area. They deserve careful prospecting.
Arcas whore tho sedimonts arc intruded by many basic dykes, as
around Tibbitt Lake, arc also worthy of attention. Arcas around small
granite,stocks, such as those ncar Heernc, Watta, and Tibbitt Lakos,
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and the aroa around the granitc prong southwost of Tumplinc Lake,
arc theoretically favourable localitics for minoral deposits.
Sulphides arc fairly plentiful at tho latter locality, particularly
within the tuffaceous and agglomeratic beds and along the contacts
of the volcanic rocks and sediments. A number of aplite and quartz-
porphyry dykes cut the sediments north and west of Hearne Lakoc.
Most of thom are small, but they are worth investigation. Faults
within sedimentary and volcanic rockse arc always of intercst to the
prospoctor. With the exception of the north-south fault displacing
the bosic dyke south of Wedge Lake, no faults with large displaccment
wore definitely identifiocd within the arca. This mey roflect tho
recommaissanco nature of tho geological mapping rathor than an
actual scarcity of feults. The highly schistosc condition of the
greenstones along the upper reaches of Beculiou River in the north-
east quarter of the area may indicate o north-south fault parallcl
to the river., Elsewhere in the arca rectilineal topographic
features such as straight river courses, lake basins, otc., may
likewise indicatc faults,
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