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McVeigh Lake Aree, Manitoba

INTRODUC TION

Location snd Field Wbrk A

McVeigh lLake area, situated in the Granville lake mining
division of northern Manitoba, has been the scene of a number of
gold discoveries since 1938, The area contains one of the largest
groups of surveyed claims owned by a single mining company in
Canada., The =rea staked comprises one block of more than 350
surveyed claims and a smaller block of 67 surveyed claims, alto-
gether covering about 33 square miles, These mining claims contain
the most northerly gold-discoveries in Manitoba on which any sub-
stantial development work has been done. Operations, which were
susperided late in 1941, consisted of surface exploration and dismond
drilling.

The field work on which the present report is based was .
undertaken in 1940, and was confined to a detailed study of the two
staked areas and the intervening ground. As & result of this work,
the early Precambrian rocks have been subdivided into stratigraphiec
units, and a relationship of the gold-bearing quertz veins to certain
of the geological formations is demonstrated. The structure of these
rocks and their geological enviromment.present favourable conditions
for the existence of commercial gold deposits in the district,

McVeigh Lake lies 114 miles north of Sherridom, the
nearest railway station, and 33 miles east of the Manitoba-Saskatchewsn
boundary. The district may be reached conveniently by aircraft
operating from Cold Leke or Chenning, Manitoba. An alternative.
method of travel is by canoe from the village of Kississing by way
of Kississing and Churchill Rivers and north through‘Granville Lakel.

1 Geol. Surv., Cenada, Sum. Rept. 1933, pt. C, pp. 23-24.

The jpufhey requires about 7 days.

" The accompanying geological map covers the area staked
gnd comprises two arms that, in fact, reflect -the principal structure
of the area. The smaller block of claims on the south arm lies north
of Lasthope Lake and is most easily reached by a treil 1% miles-long
from the north shore of that lake. The claims on the. south arm are
intersected by the 23rd bmse line, which extends easterly from the
Manitoba-Saskatchewan boundary. The larger block of claimé comprising
the north arm of the area mapped exbends east and west from McVeigh
Lake; most of these claims may be reached by way of trails that run
in gifferent directions from the Sherritt Gordon camp on the south-
west shore of McVeigh Lake.

The claim surveys provided an excellent base for the map,
and facilitated close control of the geological mapping. The. south
arm was mapped on a scale of 1 inch to 800 feet by e combipation of
plane-table surveys, taping the claims lines, and pace and compass
traverses run at interwls of 400 feet between the claim lines.
Locallties of complex geology were mapped by plane-table surveys
on a scale of 1 inch to 200 feet. As the north arm lies in thickly
wooded country, plane-table surveys were not possible, except on the
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shores of some of the lakes and in clearings about the gold dis-
coveries. The claims in this part of the area were mapped on a
scale of 1 inch to 1,000 feet by pacing the claim lines and run-
ning pace and compass traverses dlagonally between claim corners.

In areas of economic interest more detailed mapping was mccomplished
by using picket lines that had been cut at intervals of 200 feet,
All geological information was oompiled on a base of 1 inch to
1,500. feet., .

[

General Character of tﬁe Area -

The land surface of the area mapped is representalive of
much of the Canadian Shield; it consists of a gently warped plain
that slopes gradually Yo the north and souith. This plein has been
dissected by subaserial erosion and the resultant surface later
modified by glaclial erosion and deposition. Rock ridges alternate
with muskeg-filled depressions and small Zlake basins, More than’
half the area is covered with muskeg ¥that supports a sparse, stunted
growth of spruce. The ridges on the south arm rise as high &s 25C
feet above Lasthope Ieke, but the local reliel, as measured on the
23rd base line, is less than 1C0 feets The timber on about one-
third of the north arm and almost the entire south arm has, at one
time or another, been destroyed by forest fires, The south arm is
‘in’country containing much deadfall and a thin 'sécond growth of
jackpine, but most of the north arm supports a thick growth of
spruce, with some jackpine and scattered birch on the uplends.

None of the spruce is greater than 12 inches in diameter
at the base, and few trees exceed 6 inches. .The larger timbers
required for mining operations would have to be obtained elsewhere.
There is no adequate source of hydro~electric power within or ad-
jecent to the area, but there are ample reserves on Churchill River
some 50 miles south.

. Previous Work

Detailed geological reconnaissance was begun in the
Granville Lake district by J.F. Henderson in 1932, and continued
by GW.H. Norman in 1933. The results of this work are contained
in Map 301A, Granville Lake area, and in the Summary Report of the
Geological Survey for 1933, Pari C. The western -half of the Gran-
ville Lake district was mapped by D.L. Downie in 1935. All this =
work 1s incorporated in the east and west halves of the Granville
Leke sheet (Maps 344A and 343A) published on a scale of 1 inch to
4 miles.

Acknowledgments
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GENERAL GEOLOGY
o B o i i

Summary Stabement

All consolidated rocks in the map-area are of Precambrien
age and in revious work have been classified as Archeean (Early
Precambrian . Henderson and Norman established the existence of a
volcanic and pyroclastic assemblage overlain unconformably by a
series of feldspathic sendstones and quartszites with conglomerate .
et the base. -Norman gave-the name "Sickle" to theyounger series
and classified the older rocks as pre-Sickle. Both the Sickle
series and’ pre-Sickle rocks. have been folded complexly and are
cut by various granitic intrusions.

- PRSI ~ e 2 T I ST

The present report1 deals with a small area that straddles

1 A brief account of the‘geology together with a detailed discussion
of the: metamorphic alteration of the.rocks has previously appeared.
See: Geology and Metamorphism in the, McVeigh lake Area, Northern
Manitoba, by J.D. Bateman: Amer., Journ. Sei., vol. 240, 1942,
pp. 789-808.,

e e —————— -

- '...,.

the boundary between the east and west-halves of the Granville Leke
map-aress.. This small area is underlainqchiefly by a thick-folded
section of pre-Sickle formations. -No. evidence of a marked uncon-
formity hae been observed within the pre-Sickle rocks, and the term
"Wa sekwan ‘sertes" has been applied to them from their typlédl ex=—
posures on:Wasekwan Lake. The Wasekwan. series is probably of
Archaean age, but the nature of the unconformity between it and the
Sickle series suggests that the latter may be much- younger,.; '
RO ’

The geological succession indicated for the area mapped

is as follows: e
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Teble of Formations

L s

PRECAMBRIAN

Post=Sickle

. N
. N - - s [P D

Lheg fero,

Dyke rocks; syenite; granodiorite; trond-
hjemite; oligoclase quarts diorite,
oligoclase diorite, quartsz diorite,
diorite; gneissic equivalents .

Sickle series

Feldspathic sandstone and quartzite;
conglomerate; derived schists

Unconformity

1Postqwasekwan‘

-Sheared quartsz-oligoclase gnéiés, quarte -
porphyry; sheared "quartz-eye" éranite-
gneiss; metadiorite, metagabbro, -
amphibolite

Wasekwan series

~Assemblage of altered basic lavas, pryo-
clastic rocks, and derived schists,
" alternating with feldspathle quartszites
o and stratified gneisses

lThe age of the postJWasekwan intrusive rocks with respect to the
Sickle series is not’ definitely ‘known, but the deformation of the
intrusions is unlike that of the Sickle series and corresponds
with the folding of the Wasekwan formatioxs,

The detailed subdivision of the Wasekwan series is
summarized in the following stratigraphic table; the oldest
formations being at the bottom:

Stratigraphic Summary of the Wasekwan Series

Division

Lithology Thickness
Feet

H Amphibolite and hormblende schist
derived chiefly from basaltic pillow
lava; minor associated tuff; narrow
interbeds of impure quartzite 1,500

G Impure (biotite-bearing) quartzite,
altered porphyritic andesite, ande-
sitic tuff; impure quartzite 1,500-3, 700

F Hornblende schist and gneiss, amphi-
bolite (in part, stratiform),
derived from basic extrusives, tuff,
and breccia; minor impure quartzite 3,800

.



Amphibolité and hormblende schist
derived from amygdaloidal pillow
lava; minor andesitic breccia

900-9,000

' Biotité-bearing quartzite inter-

stratified with hornblende schist
and gneiss, representing basic
flows and lenses of stratified
tuff )

500-1,200

Stratified guertz-albite gneiss

Hornblende ‘schist (tuff) with thin
ribbon~like interbeds of felds~
pathic quartzite

' Dense, white, thinly laminated felds-

pathic quartzite

" Buff, thinly bedded hornblende--

biotite-bearing feldspathic
quartzite

Green,'steriforﬁhamphibolite
Magnetite-rich quartzite

Dense, pink, thinly laminated,
microcline-bearing quartzite

. Grey, thinly bedded impure

quartzite

Quartz-oligoclase-biotite augen-
gnelss :

Amphibolite derived from basic ex-~
trusives and associated contem-
poraneous metagabbro

Thinly interbedded grey and pink
quartzite

PR Y

140
60-260
14€-300
140-800
0-80

. 0-160: |
0-a0

5-240

100-500

Amphibolite and hornblende schist

_ (greenstone), locally stratiform;

minor impure quartzite

Amphibolite and hornblende schist
inter-stratified with andesitic.
tuff and breccis. :

Thinly stretiform feldspathic -
gneiss )

Andesitic breccia

1. 500.4 .

300-500

1,200 %

-‘g'

80-400

1,600 $:. -
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The eightfold subdivision of the Wasekwan series is
based on lithology. No-evidence of an important unconformity was
observed within the series, and the steeply dipping formations lie
one upon- the other with contacts that, in part, are marked by
gradational lithologic changes. In general, each of the divisions
is distinctive, but in detail there are many lithologic similari-
ties. Five of the divisions are predominantly volecanic, and in two
of these (A, F) pyroclastic material is the .chief constituent.
Three of the divisions are dominantly sedimentary in origin, but
two of these (D, G) hold much tuffaceous material.

The contacts of Division E with D to the south and F to
the north are gradational on the Faust and C.L. claims, where they
cannot be located closely with any degree of assurance. Within
any of the divisions a wide variebty of-lithologic types of lawas,
pyroclastic rocks, and sediments may be recognized. Nomne of these
types can be traced for any great distance, and individusl members
appear to be in the form of irregular lenses and local beds. Any
attempt to map them separately would be an endless task as the
lithology may change at interwvals of less than 10 feet across the
strike. This is indicated by detailed studies in the vicinity of
some of the gold discoveries. Division C on the._south arm of the
area mapped is exceptional in that the nine distinotive lithologic
units of which it is composed can be traced for considerable dis-
tances. The gold-bearing quartz veins are heve confined to one of
these units.

The Wesekwan div1siOns can, in general, be recognized
with 1little difficulty, and in the process-:of -field mapping a folded
structure was disclosed. This struchure .is: 4 westerly pitching
anticline with the axial plane dipping north, and the trace of the
fold axis passing through Franklin, Foster, and Wasekwan Lakes,
Repetition of strata in the northwest corners-of the Faust and Ace
claims indicates a syncline, The oldest formations are not known,
as they have been cut off by granitic intrusions northeast of the
south arm. After discounting thickening of the formations as a
result of minor folding and included intrusive rocks, the total
exposed thickness of the Wasekwan series is in excess of 18,000 feet.

Post-Wasekwan intrusions (10, 11)1 have been involved in

r

Numbers in brackets refer to map-units in the map-legend.

the folding of the Wasekwan series, and may well be of pre-Sickle
age. The largest of .these 1s a folded sill of granite-gneiss lying
between Divisions C and D. .

e Only two small outerops of Sicklée rocks are présemt im
the area mapped, but.the series -is well exposed to the south in =
syncline passing through Lasthope lake. It is.repeated in the
syncline ;over a total wildth of 4 miles, but no walid estimate of
thickness can be made a5 the rocks are intricately folded on a
minor scale. The unconformity between the Sickle and Wasekwan
series is drift covered in the map-area, but on the south arm the
Sickle series appears to lie on Division C of the Wasekwan series
with no indication that Divisions D to H, corresponding, approxi-
mately, to 12,000 feet of Wesekwan beds, are preﬁent. )

Norman® has suggested that the relationships between the

2 :
Geol. Surv., Canada, Sum. Rept. 1933, pt. C, pp. 26-27.
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Sickle series: and pre-Sickle OMasekwan series) rocks resemble

those between the Missi series and Wekusko: group- betweén Amisk

and Wekusko lakes in northern Menitoba and Sasketchewan. He did ..
not imply a close correlation between them, although suggesting
that the Missi and Sickle series may be of the same general age.
The Missi series is lithologically identical to the Sickle series,
and- subsequent geological work by the writer near Flin Flon confirms
Norman's suggestion, . . .

The Wasekwan series is cut by granitic intrusions (14)
and, in places, is bounded by gneisses of similar composition (13)
that cut the formations in directions that are slightly trans-
gressive. The writer has not observed these intrusive rocks in
contact with the Sickle series, but on the basis of comparative
deformation and the relationships indicated elsewhere in the .
Granville Lake map-area (Map 344A) they are classified tentatively
as post-Sickle.

Wasekwan Series
; €

Division A. The oldest formations of the Wasekwan.
series (1) are exposed north of the northeast cormer of the Oro
claims. The rocks consist chiefly of a pyroclastic. assemblage
bounded by.intrusive granitic gneisses., Their. estimated thickness
.of 1,200 feet is, therefore, a minimum, The formations strike
northwest with dips about vertical. Locally these rocks a:e strongly
deformed and OOntorted. .

'The lower 400 feet (1a) consists almost entirely of dark
greenish grey, volcanic breccia composed of elongate fragments in a
tuffaceous matrix, Dark grey fragments, which congtitute .about 60
per cent of the rock, are deformed into cigar-like shapes, the
longest dimension pitching northwest at angles of 60 to 70 degrees.
from the horizontal. The matrix is coarser grained and daxk green.
The mineral composition of the rock is entirely reconstituted, and
consists of small white grains of sodic andesine in a groundmass of
hornblende with a small amount of biotite, The feldspars weather in
relief, and give the rock a white spotted appearance, ..The original
mineral composition of the rock cannot be determined, except in so
far as it would appear to correspond to that of andesite or basalt.

. Stratigraphically above the breccia (la), and separated
from it by a sharp conformable contact, is 300 to 500 feet of fine-
grained, thinly bedded, sedimentary gneiss (1b). This rock consists
of altermating pale green and grey, feldspathic layers. Stratifica-
tion has been obliterated locally by metamorphism, and the feldspars
have re-formed as small crystals. Thin zones of light-coloured
breccla, basalt, and basic tuff are interbedded with the more
gneissic rocks, suggesting thaet the latter were derived from tuffs,
and that their composition was somewhat more .siliceous than andesite.

: A mixture of amphibolite and hornblende schist with tuff
and brecele (lc) forms the upper 500 feet of the division. The rocks
weather light to dark green and are, in part, stratiform.- They have
been contorted, and some of the breccia fragments have been Squeegzed
to such an extent that the rock appears bedded. Secondary biotite

is common on foliatlon planes of the schists, and the more massive
rocks are characterized by small white grains of feldspar that give
them a pepper and salt texture.
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. Division B. ~A greenstone assemblage (2) extends northwest
through the northern claims of ‘the Oro group to the ‘enst shore of
Wasekwan lake. The.greenstones are separated from' the rocks of’
Division A by granitic gneisses, and have béen inveded by similar
intrusions on the north and east. The total sﬂratigraphic thickness
. exposed is in the heighbourhood of 1,600 feet, buti this figure may be
~'subject to some reduction owing to ‘the pos51bility ‘of unrecognized
minor folds. The southeasterly exposures dip stéeply south, but a

short distance northwest the greenstones are vertical, and farther
north they dip’ steeply to the northeast and’ east.

The greenstones consist chiefly of’ fine-grained varieties
of emphibolite and hornblende schist. Such rocks are well exposed
east of Wasekwan lake. In the vicinity of the Wiley Lakes they are
stratiform and may be of tuffaceous origin. On thé Oro claims
numerous parrow beds of fine-grained, biotite-bearing quartzite and
cherty quartzite are interbedded with the dark green schists. In
general, the greenstones, except for the stratiform varieties, re-
semble basic lavas, but they do not exhibit ellipsoidal or amygdaloidal
structures common in such rocks, Weathered surfaces are bleached, but
fresh surfaces are dark green and, locally, exhibit small white grains
of secondary feldspar. 'Simall grains of secondary amphibole make up
from 40 to 65 per cent of the rock, with subdrdinaté amounts of
feldspar thet ranges from sodlc oligoclase to calclc andesine.,

. Epidote and biotite are minor constituent® and, in’some’ instances,
the amphibolés are pale and actinolitic.‘ There:4s ho remnanﬁ of the

. original fabric of these rocks, whether ' missi¥e of Schistogej and
they are thought to be the metamorphic derivitives of babaltic lawmsi

o Division C. An ‘assemblage of fine-grained, bedded rocks (3)
.éxteénds northwest tﬁrough ‘he ‘south ari of the mapped area, and along
~part of the south border.of the niorth arm? ' The southwest side of this
belt is bounded by intrusive graritic gnéisses,”and on theé northeast
side the lower part rests on the récks of Division B. ‘The contact

. : between the two divisions (B and C) is sharp; and’ wheére mapped in the
vicinity of the‘Wiley Lakes appears to represent a slight angular

discordance. ‘

- nt""'” The maximum thickness of Division C is probably in ‘excess
of '3,500 feet, but no reliable figure can be reached as the greater

.. 'part of the ares underlain by these rocks is covered with drift and

muskeg. South of the 23rd base line the beds dip steeply southwest;
elsewhere they dip t¢ the northeast and north. On the southern block
- of claims, Division C is separable into eleven distinct units, at

' ‘least ten of which are bounded by sharp, conformable contacts. ' The

‘sedimentary varieties exhibit two types of stratlflcation. ‘One of

- these 1s an interbedding of coarse and fine, sandy material and the

other is & fine laminatlon in feldsPathic, cherty quartzites.

e -+ The basal member of the division (34) is best expbsed’

" southeast of Foster lake, in the vicinity of the Wiley Lakes, and on
the southern block of claims. It consists of 100 to 500 feet of

' interbedded pink and grey quartzite in beds about an inch thick.
‘The grey quartzite is a mediumgrained sandy variety containing
biotite and small,. scattered grains: of magnetite. 'The pink interbeds

- are of fine-grained, feldspathie, cherty quartzite: They' arg registant
to weathering, and this feature produces a detailed relief on outerop
surfaces., . s

- . bo gy 4
e Lo .. R Rt S
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To the southwest, and stratigraphically above the pink
and grey gquertzite, is 80 to 400 feet of fine- and coarse-grained
amphibolite (3b). The coarse-grained variety is intrusive in the
finer grained equivalent, cutting it along transgressive contacts.
The intrusive amphibolite is. interpreted as a metagabbro. It is
not found in the overlying rocks, but has been observed in the
underlying member (3a).. The amphibolite is dark green and, in places,
on the weathered surfaces is bleached almost white.

: The texture of bath varieties of amphibolite is secondary,
and in the coarse-grained type the amphibole forms large metacrysts
with the typical sieve structure of secondary hornblende. Untwinned
sodic andesine, and small amounts of clinozoisite, biotite, and, in
the coarse-grained wvariety, apatite are present in addition to the
emphibole. The flne-grained varieties are commonly schistose, and
are thought to be basic flows, whereas the coarse-grained variety is
probably an approximately contemporaneous basic intrusive.

A medium-grained, grey gneiss (3c) lies southwest of the
amphibolite (3b), and ranges in thickness from 5 to 240 feet. The
gneiss-is an augen variebty in which the quartz hag been thoroughly
crushed and granuleted, and the feldspars less sé, resulting in
lenticular unreduced residuals that give the rock an eye-like or
taugen' texture. Quartz and untwinned oligoclase aré¢ the chief
constituents, making. up more than 75 per cent of the rock. Greenish
blotite is the principal dark mineral, and epidote, carbonate, and
apatite are present in small ampunts. The origin of this rock 1s
obscure, although the gneissic structure is certainly due to deforma=~
tion, Whether igneous or sedimentery it.can be mapped as a strati-
graphic unlt and .the contacts with adjacent formations are sharp.

' A series of quartzitic beds (3d), not everywhere present,
consists, at the base, of up to 30 feet of coarse-grained, grey,
bedded quartzite in which the beds vary in thickness from a fraction
of an inch t6 3 inches. Narrow, chert-like beds are common in the
member, but most of the rock is sandy and contains fine, scattered
erystals of magnetite and garnet. Above the grey quartzite is a
dense, pink, finely laminated quartzite that is up to 160 féet thick.
It has a chert-like texture, in part produced by, granulatlon of the
constituent minerals. The rock consists chiefly of quartsz with
microcline and subordinate albite-oligoclase arranged in a fine
secondary foliac. Overlying thé pink quartzite is o magnetite-
bearing quartzite that is up to 40 feet thick. The magnetite forms
graines in the quartz and, although it does not appear to be abundant,
the rock exerts a strong magnetic attraction on the compass. The
attraction is quite local and, in drift-covered areas, the position
of this rock can be closely determined. The quartzite bears little
resemblance to iron formation, and the magnetite is probably of
detrital origin. . .

One ‘of the most prominent formations on the south arm is
a stratiform amphibolite or hornblénde schist (3e) tha is best
exposed on thé ridge north of the centre line of the Smoke claims.
Wherever exposed, this rock underlies the crest and flanks of a
ridge and, although thoroughly schistose, it has 6ffrred & gredter
degree of resistance to érosion than the adjacent quartgites. Its
thickness ranges from 140 to 800 feets The rock is bright green on
both fresh and weathered surfaces. Individual layers cannot be
followed for more than a few feet. -Some of them have a fine-grained,
clastic texture and are interbedded with a few thin basaltic schists
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and nirrow'breccia gones. -The association'suggeste a tuffaceous
origin. A characteristic feature is the presence of local lenses,
streaks, beds, and "knots" of lighter coloured material. Shear .
zones 1 to 3 feet wide are common, and strike at various angles to
the bedding. Locally the rocks are drag-folded, contorted, and
intersected by numerous, small faults that commonly have a horizontal
"displacement of less than a foot. The rock consists of secondary
hornblende and untwinned sodic labradorite in a ratio of about 4 to 1.
In a few places biotite is an important constituent. The secondary
hornblende is nltered to chlorite along narrow shear ZONnes ,
et
Those formations of Division C older than the last
described unit (3e) underlie the northeast flanks of a series of -
ridges, whereas those stratigraphically above it underlie the soubh- .
west flanks, The first of the latter group, a grey to buff, impure, -
feldspathic quartzite (3f), is of particular interest, as the gold-
bearing quartz veins in the southern block of claims are confined to
it. Most of the quartzite is thinly bedded, and.is composed chiefly
of feldspar and quartz, with more or .less hornblende, biotite,
magnetite, and garnet. A few thick, chert-like beds are present, :
but most of the material appears to comprise sandy sediments with
fine interbeds of silty material. In a few places, as on the north
half of claim D.N, 1, lenses of tuffgceous schists are interbedded
with the sediments. These schists consist .of comminuted albite, with
amphibole, quartz, and biotite. The entire formation is from 140 to
300 feet thick, and commonly has &1gneissic appearance.. In many -
places small lenses .of quarte, mostly.less than 2 inches long, have
filled fractures parallel to the hedding. Over considerable aress
a secondary fracture system has formed at an angle of 35 degrees to
the ‘strike of the bedding. These fractures are also filled with
quartz, with the net result that the rock has an unusual appearance
somewhat resembling a herringbone pattern, a feature alone sufficient
to distinguish this quartzite member from any of the others.

Except for these features, however, the rocks of this
member (3f) exhibit many differences, particularly dn the propor-
tions of the constituent minerals,, from place.to place. Feldspar
locally predominates over quartg, and although hornblende may be
present in apprecieble amounts. it-is generally subordinste to
biotite, . The formation of granulated textures by crushing of the -
minerals’ is local, and is. generelly accompanied by the development
of sericite, chlorite, and carbonate ..

A dense, white, lamineted, feldspathic quartzite (Sg)
from 60 to 260 feet thick lies to.the southwest of the last
described grey quartzite (3f). The.rock is 1light grey to white,
and has a chert-like appearance. It consists almost wholly of
quartz with a little feldspar and lesser amounts of biotite and
sericite. The feldspar ranges from albite to oligoclase.

" Horublende schist’ (Sh) 1lies stratigraphically above the ¢ |
white quartzite, and has a thickness of at least 140 feet.. The
total thickness gammot be estimated as outorOps are -everywhere -
overlapped by, drift on the south. A characteristic featyre of -
the fbrmation is the presence ‘of beds of fine-grained,. white, - .
feldSpathic quartzite et intervals in the hornblende schist, -The
dquartzite beds range from 1 inch to 2 feet.in width and consist.of
quartz end oligoclase in a ratio of 2 to 1. The hormblende schist:
is a dark green rock .composed chiefly of small grains of -secondary
horitblende with untwinned oligoclase and a little biotite. It is
probably of tuffaceous origin. The quartzite interbeds constitute
less than 5 per cent of the formation.
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The uppermost member (3i) of Division C consists of
medium-grained sedimentery gneisses of unknown thickness. They
.occur mainly as isolated outcrops in a large drift- and muskeg-
covered belt. Where observed on thé southwest shore of Wasekwan
lake the gneisses are bounded by granitic intrusions; and are
,altered considerably as a result of contact metamorphism. "The
gneisses are well exposed on the 23rd base line where ‘it ¢rosses
Smoke 12. There they consist of medium- to fine-grained, ‘bédded
rocks, but the bedding is in most places masked by métamorphism.
The gneisses weather buff, and consist chiefly of quartz and
oligoclase or andesine feldspar. Hornblende, biotite,‘blinozois;te,
and epidote are also important constituents. Locally the quarts
end feldspar are granulated., Similar gneisses are exposed on the
southwest shore of Wasekwan lake. There the rocks are well bedded,
but have undergone considerable alteration by adjacent granitic
_ rocks and as a result resemble the nearby intrusions mineraloglcally
except that the plagioclase in the former is more sodic in composition.
The gneilsses are medium~grained rocks and have crushed textures. They
are composed chiefly of albite-~oligoclase and quartz with accessory
hornblende and biotite.

Division D. The rocks of this division (4) as well as’
those of succeeding Wasekwan formations, do not outerop on the south
arm of the area mapped, as they have been cut off by granitic in-
trusions adjacent to the axis of the principal anticline. The
division consists of a mixture of hornblende schists and gneisses
with impure quartrites and has a total thickness of 500 to 1,200
feet, Most of the gold~bearing zones on the north arm occur in this
assemblage. The different strata have an easterly trend, but swing
to the southeast on the Ace claims. Local deformation in the latter
locality and east of Wasekwasn Lake, where the rocks are much drag-
folded, has resulted in a greater apparent thickness. The rocks are

.....

:::::::

folds.

Detalled mapping of these rocks on parts of the C.L. and
Faust claims (Figures 2B and 2C)-shows that individual rock types do
not comprise uniform beds, but, peour. rather as lenses of interbedded
sedimentary and tuffaceous material. Some andesitic and basaltic
types of flows were observed in a few places. ‘

The tuffaeeous rocks consist of varietles that weather
dark grey $o green and are generally schistose., The structure in the

-----

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

ranging from sodic oligoclase .to andesine, or even epidote, ‘is
dominant. Secondary biotite is common in most varieties, and re-
crystallized textures that.formed subseguently to the deveIoPment

of the schistosity are the general rule.-<In local gzones these rocks
have degenerated by crushlng to finely granulated gneisses and schists,
the plagioclase feldspars being more sodic than'in the adjacent rocks
that have not undergone shearing, and the hornblendes and biotites
more completely replaced by. chlorite,



- 12 =

The andesitic types are, on thé whole, remhants of massive
rocks with original porphyritic textures. These rocks weather grey
to pea~green, are grey on the fresh’ surfate, and cortain small feld-
spar crystals that range in composition from albitet sodic andesine.,’
The groundmass of “these rocks ¢onsists mostly of hornblende and
actinolite, but both the feldsPars and’ ‘amphiboles have been partly
replaced by clinozoisite, chlorite, and carbonate.':

g

The sedimentary types are compact crystalllne rocks in * "
which. quartz ds generally predominant, and biotite ‘the principal
ferromagnesian mineral. Such rocks aré grey weathering and in-
distinctly bedded, Certaih rocks of doubtful origin are present
thet mey have been normal sediments or tuffs. In these albite, -
oligoclase, or even secondary andesine predominate over the quarte’,
and minor constituents are hornblende, clinozoisite, and biotite.

. The heterogeneous character of the lithology of Divig'~n D’
may be’illustrated by the following rock determindtions made in &
cross-section frOm south t0 north in the northwest: ,eorner of claim
C.L. T:

Thickness
) ‘ ‘Feet
Oliggo}ase:ﬁorﬁbiende sohist.(metabasalt) ces 80 o
i i TR T B
. Biotite-bearing quartzite .........:,:..,:,,."“;; o 7
| Amphibold. sohist (basic. tufe) .iu.. e il 6 0
y ,B;gti_;jpe;bearing,,_ feldtspg._thj.o quartzite ee.... 037
R T . .
Quartz-é.mphibole gneiSS (tuf‘f?) ee oo o_o oo 8900 9
' W.Alb,j.tite dyke. .:'v..I'.‘...‘.........'.‘..;’..QQ."‘ .12
Stratified biotite-hornblende-plagioclase~
quartz schist tuff ‘....Q".......‘....'... N 53 e -

. Oligoclase-quartz-hornblende ‘gneiss (the : ’ N -
plagioclase in some specimens is replaced h
by:albite, in which case the hornblende i=s
. partly altered to chlorite) sveseevecsvesns 1¢

.Albike-eﬁphibole;qu&rtz.gne{ss-.......L....... 4Sj" -
o .

Serici‘be—biotite qu&r'bz'lte e sseesvsoce (XXX . ?1 .

' Quartz-hornblende schist partly sheared to, ' ~ :
‘form & crushed chlorite-quarts schist ceren T

'”Hbrﬁblende-blotite-beeripg quartzite ...q.,..: : - %}H

2:hiotif%hqnartzshornbiende schist ceeseaienens B 2

- " . i

1l
Not measured.
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. é* The rocks of Division D south of McVeigh Lake exhibit an
equal diversity and are separable into six or more varieties in
which hornblende, quartz, or biotite is dominent. An inherent
stratification may be seen in about half of the rocks, and the
remainder appear to owe their gneissic or schistoSe structures to
deformation. The development of recrystallized "Cexturés has
followed the formation of the schistosity, but along narrow shear
micaceous ones, The.gold-bearing quartz veins occur in zones of
this type, and are. gssoc1ated with carbonatizaﬁlon of the rocks in
the shear zones. On the Faust 3 claim a diamond drill hole through
one. of the gold-bearing zones intersected the following rock types,

. from north to south, over a length of approximately 100 feet:

wiv -

Carbonatized quartz-hornblende sohist
Carbonatized quartz-chlorite-hornblende schist

Finely granulated,lparbonatized chlorite-qpartz schist
essociated with, vein quartz L C

Albite-quartz-biqtite schist

$ e ooy * "

"1 hE SRR R ’

Quartz-oligoclase-hornblende gneiss

< Fw v
.

B h hlsewhere, on,the Dave, L. L., Fausﬁ,:and Ace claims, the
rocks. of, this division consist chiefly of plagloclase, biotite,
hornblende for quartz, but generally these minerals are replaced
by abundant elinoroisite, epidote, and carbqnate. Where this
alteration is extreme epidote or carbonates’ may be the prin01pa1
constituént of the rock. The composition of the plagioclasa
feldspars has a wide range from alblite to labradorite, and,
commonly, does .not appear to bear any relation to that of the
feldspar in the original rock, but seems to be determined by the
character of the metamorphism and degree of hydrothermal alteration,
Carbonatization invariably accompanies or follows granulation or
crushing of the rock minerals, and both these conditions are found
in the country rock of the.gold occurrences. Epidotization is
equally widespread, but is no more common in the wall-rocks of the
gold-bearing. quartz veins than elsewhere.. A

Some of the sedlmentary rock types in which quartz is
the chief constituent (the impure quartzites) may have been derived
from greywacke. Others that are rich in xeldspar cannot ordinarily
be distinguished from feldspathic tuffs.

Division E. The rocks of this division (5) consist
chiefly of massive amphibolite and hornblende schist that underlie
most of the . Dave claims and extend westward into the Ace claims as
a much narrower belt. The apparent thickness is from %00 to 9,000
feet, but this latter figure may be exaggerated owing to undisclosed
minor folds. . Contacts with the members of other divisions to the
north and south are gradational. On the Dave claims these rocks
consist of e montonous succession of coarse- and fine-grained
greenstones that weather pele to deep green and are dark green on
fresh surfaces.; - The coarser. grained phases are massive and, in
many instances, can be traced with imperceptible gradations into
finer grained schistose phases that commonly exhibit amygdaloidal
and pillow structures. A large part of this division consists of
amygdaloidal pillow lavas such as are common in basaltic effusive
rocks. The coarser grained phases represent the central parts of
the flows, although some of them may represent related basic in-
trusions,
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ek The- textures of both the ma'ssive and schistose types are
the result: pf-recrystallization processes, but the coarse-grained
varieties commonly: display inherited remmants of e’ diabasic texture.
In boih types hormblende and pleglioclase feldspar are the principal
constituents. Locally the hornblendes are replaced by actinolitic
amphiboles, epidote, and chlorite. The composition of: the plagio-
clase ranges from labradorite to albite, depending On the degree of
alteration.-
: A;belt ofibreccia, from 100 to 300 feet thick, extends
- eastward from the north boundary of Faust 33 claim, through Faust 27,
9, 1, and 2 claims; and northeastwaird through Faust 8, 19, 20, and
30 cleims. The breccia consists of small, squeezed fragments in a
tuffaceous matrix., The fragments are somewhat lighter coloured and
finer grained than the matrix, and contain.small feldspar phenocryste.
Both are mineralogically similar and consist chiefly of secondary
albite with subordinate hornblende and.biotite, and minor epidote and
carbonate,
AP e e Lk :
A narrow belt of fine-grained, impu#é quartzite in the
amphibolite extends northeast through the north end of Wasekwan Lake,
following the north boundary of the.C:.L, 8laims-and its extension
into the Dave claims, The guartszite weathers buff, is indistinctly
bedded, and in addition to-qiartz, contains varisble amounts of
serlcite, biotite, and chlorite.

& B
ar R A

&

i*f; Division F. A group ‘of roocks (6) comprising ‘hornblende
schist and gneIss, amphibolite; ‘and minor sediﬁentary beds, extends
westwand from the.southwest bay of Cockeram Lake ‘through McVeigh Leke
to (the west boundary of the-map-area. ‘Thése rocks constitute a
section approximately 3,000 iféet thick, and commonly form ridges
somewhat higher than those underlain by adjacent formations.

The greater part of the division consists of interbedded

. thin, basic flows and tuff. ‘A little quartz-rich sedimentary
material and volcanic breccia is also ‘present. In the south bay

of Cogckeram lake and near the northwest cormer of the Dave c¢laims

the rpcks consist of alternate beds of tuff and basic flows, most

of which, are.less than 20 feet thick. The tuffaceous beds are, in
part, stratified and weather light green in contrast with the darker
schistose flows. No single bed can be traced for more than 200 or
300 feet« On the Dave claims the tuffaceous types consist chiefly

of sctinolitic amphiboles with epidote, oligoclase, clinozoisite,

and carbonate. The mineérals are arranged in a fine, parallel folia~-
tion. Locally 75 per cent or.more of the rock may consist of ' epidote
or clinogzoisite, Where clinogzoisite is predominant the rock is buff
or even yellow, although: the chemical composition may epproach that
of a basalt. Large crystals of secondary amphiboles occur in a fine-
grained, light green, epidotized groundmass.. Rocks with these
features ares abundant on the Faust and Ace claims, where they are
composed of hornblende im a fine-grained groundmass consisting of a
matte of amphiboles, untwinned oligoclase, biotite, clinozoisite,’
and .quartz. In some places large grains of feldspar are present

and range in composition from almost pure albite to calcic oligoclase.

s, .. The basic flows of this division are commonly more massive
than;ﬁhe buffs and, .occasionally, are amygdaloidal. -These ‘rocks are
composed principally of secondary hornblende in small greins, sodic
plagloclase, and:s 1ittle clinozoisite, epldote, and quartz.

e tr
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A few narrow sedimentary beds are intercalated with the
volecanic rocks, particularly on the Ace claims. These are fine-
grained, indistinctly bedded rocks consisting chiefly of quartz
with minor sericite, amphibole, and sodic plagioclase.

In the vicinity of the gold discoveries on the boundary
between Ace 14 and 36 claims, there occur stratiform feldspar-rich
rocks of doubtful origin. . Greenish weathering varieties are re-
crystallized biotite-hornblende~quartz-oligoclase 'schists and may
be of pyroclastic origin. Others, composed chiefly of quarte with
subordinate biotite and untwimned feldspar, may be altered sedi-
mentary material, Where the basic rocks are metamorphosed by
granitic intrusions, as on the morth boundary of Faust 5 claim,
they are composed of about- equal parts of secondary andesine and
hornblende.

~Division G. A group of light-weathering rocks (7), from
1,500 to about 3,700 feet thick, extends northeast through the
northern Ace claims and part of the northern Faust claims. There
exposed, its contacts with rocks of underlying and overlying
divisions are sharp.  The constituent formations dip to the north,
and somewhat more steeply than the older formations to the southeast.
The voleanic rocks (7a, mainly).comprise:grey weathering, porphyritic
flows and stratified tuff, both of which are mineralogically similar.
They are composed:chiefly of plagioclase feldspar that ranges from
untwinned albite through oligoclase to andesine in different speci-
mens examined. Other important constituents are- quartsz, hormblende,
and biotite. . ‘

) Rocks mapped as impure quartzite (7b) outerop on both the
Faust and Ace claims. They consist, of dense, grey, stratified sedi-
ments containing a little biotite. Similar rocks are found in the
southwest Ace claims. : : '

Division H. The youngest rocks of the Wasekwan series (8)
strike northeasterly through the morthwest claims of the Ace and
Faust groups. North of a line between the' southwest corner .of
Faust 147 and Ace 50 claims the rocks dip to the south, and' the
repetition of some beds suggests a synclindgl axis passing. through
this section. The minimum thickness. is, therefore, estimated at
1,500 feet. The rocks consist chiefly of amphibolite and hormblende
schist that exhibit ellipsoidal and amygdaloidal structures common
to basic extrusions. The pillow lawvas have, however, been deformed
and, in places, pillows have been flattened to resemble stratifica-
tion and cannot be distinguished from tuffs of similar composition.
The longest axes of the.stretched pillows pltch southwest at an
angle of 70 degrees. Minor beds -of impure quartzite are inter-
calated with the volcanic rocks. The latter are schists consisting
principally of hornblernde with andesine.or oligoclase. Similar
rocks outcrop irn the southwest corner of the Ace group of claims.

B

"' Post-Wasekwan Intrusive Rocks

Some of the deformed and metamorphosed intrusive rocks
that cut the Wasekwsn series may be of pre-Sickle age. The evidence
is not based on contact.relationships with the Sickle series, for
such contacts have not been found, but on the observation that the
intrusions classed as "post-Wasekwan" have undergone more deformation
and metemorphism than have the Sickle rocks in the map-area. Where
these intrusive rocks occur in the Wasekwan series, the planes of
schistosity pass from one rock to the other without deviation, and
both types seem to be, otherwise, about equally deformed.
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“* 'Altéred Diorite Porphyry, Amphibolite, Gabbro.® ‘Basic
intrusions of probable pre-Sickle ege (9) are not common in ‘the 7 -
Wasekwan series. One of the few small bodies observed outcrops
on the Dave 49 claim, and is a mass of medium~grained, altered
diorité porphyry (% ). The texture of the rock is recrystallized,
with oligdclase metacrysts in a groundmass of hornblende with sub-
ordinate’ carbouate, epidote, and quartz. :

A small mass of amphibolite near the east corner of Smoke
16 claim (8¢ ) may be intrusive; neither its struétural nor its
genetic relationship to the adjacent formations is known.

A larger body of a medium-grained basic intrusive rock (%)
lies north of the Ace group of claims. This rock is loeally schistose,
but presents a massive appearance in outcrop. Miscroscopic examination
shows it to be an altered gabbro composed of calcic plagioclase and an
amphibole that may be hornblende or actinolite, locally replaced by -
chlorite. The rock is green weathering and greysgreen on the fresh
surface. Where least altered it is composed of an, estimated 70 per
cent bytownite (AblseApsz) and 30 per cent actinolite. Where subjected
to more metamorphism the feldspar is altered to labradorite and the
ferromagnesian mineral to secondary hornblende. VWhere the rock has
undergone most alteration the felddpar is andesine,

: Sheared Granite-gneiss. A narrow belt of pink granite-
gnelss (10a) extends across the southern claims of the north arm of
the area, and is intruded between the older rocks of DivisiorsC and D
of the Wasekwan series. This body has been traced for about 10 miles,
and has been followed around the hose of the fold at Franklin Lake.

Its extension to the southeast, west of Wasekwan Lake, is overlain by
muskeg and sand plains. Thée average thickness of the granite-gneiss

is in the neighbourhood of 200 feet, but it has a much greater apparent
thickness southeast of Franklin Lake.

The ghelss is ¢learly intrusive into the enclosing formations,
and narrow ‘dykes of it may be seen in rocks of Divisions C and D near
the oontacts of* the granite-gneiss with these formations. The body is
a £ill that conforms exactly to the borders of the enclosing formations,
end is presumed to have been folded with them. - It is well exposed in
many pleces on the south flanks of ridges, where it weathers deep pink.
Close examination ‘shows that it is a pGWerfully sheared granite com-
posed principally of pink feldsPars and quartz that have undergOne
considerable crushing.

Quartgz Porphyry. Small bodies of an altered quarts
porphyry (10b) occur in the southwest claims of the Ace group. They
show transgressive contacts with adjacent formations of the Wasekwan
series, but planes of schistosity pass from the’ intrusive to the en-~
closing rock without deflexion. 'The porphyry has been involved in the
folding with the Wasekwan series. It i1s grey, and characterigzed by
crushed quarts phenocrysts and small flakes of blotite in a very fine-
grained, light-coloured, commiputed groundmass, -

Sheared Quartz-oligoclase Gneiss. A thick, sill~like mass
of intrusive granitic gneiss (10c) extends through thé northern claims
of the Ace group and is confined to the impure quartzite (7b) of the
Wasekwan series, Contacts with the gquartzite are sharp, but to the
northeast, on Faust 115 cleim, the gneiSS'becomes increasingly diffi-
cult to separate as a result of the number of quartzite bends in it.

¥ o
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The gneiss is'a sheared, greenish grey weathering rock composed
chiefly of oligoclase approaching andesine in composition. Feldspar
constitutes 40 to 45 per cent of the rock, .quartz 30 to 35 per cent,
recrystallized hornblende 15 per cent, and blotite is present as a
minor constituent. The texture displays crushing, both the quarte
and feldspars having undergone considerable granulation. Locally
the gneiss is porphyritic, and characteriaed by crushed, quartz
phenocrysts. . bogry

Sickle Series

The Sickle series is represented in the area mapped by two
isolated exposures lying to the southwest of the Heath claims. Con-
sequently, in order to determine the relationship of these rocks to
the Wasekwsn series, an examination was made of the section across
Lasthope Lake to the south where the Sickle series is exposed in a
syncline. Here the series consists of feldspathic sandstone, grading
into quartzite on the one hand and arkose on the other. The relief
on these rocks is more irregular and rugged than on the formations of
the Wasekwan series, ‘and the Sickle rocks are well exposed on prom-
inent, bald hills. The ridges, however, do not follow the trend of
either the schistosity or the bedding, as in the Wasekwan series,
except in the case of the conglomerate at the base of the Sickle,
which forms a ridge. The feldspathic sendstone and quartzite present
a ma.ssive appearance in smoothly glaciated outcrops that are commonly
marked with concentric gouges. The rocks weather pink to light buff
and, above the basal conglomerate, contain a few pebbles .of pink
"quartz-eye" granite, chert, and -a number of other rock types. The
bedding 1s almost imperceptible and has been masked largely by the
development of schistosity. Where traces of the bedding were recog-
nized they were observed to sweep in broad curves at various angles
to the more constant trend of the schistosity. -

The clastic nature of the Sickle series is well displayed
on weathered surfaces, where it resembles a sandstone. In a few
places grains of quartz and pink -and grey feldspars up to one-
quarter-inch in diameter may be observed. On fresh surfaces,
however, the rock is a grey schist, containing sufficient fine
sericite to produce a silky lustre. A typical specimen contains
35 per cent or more quartz, 25 per cent potash feldspar and sodic
plagloclase, and 25 per cent sericite, with minute amounts of green
biotite, tourmaline, zircon, and apatite. The texture is cataclastiec,
both the quartz and feldspars having been crushed and granulated. The
Sickle series near lasthope lake and to the north has been derived
chiefly from the erosion of granitic rocks,

Wasekwan-Sickle Unconformity

The unconformity between the Wasekwan and Sickle series is
not exposed in the area mapped, and can only be inferred from former
work done elsewhere in the district. Normanl! has described the Sickle

L . |
Geol. Surv., Canada, Sum. Rept. 1¢33, pt. C, pp. 30-32 (1934).

series as
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"a' lithologically distinct series of bedded, quartzo-
feldspathic sediments...This upper series is...

. one continuOus succession of rocks without any

consPicuous or important intervening break in
,dep081tion. A massive conglomerate that contains
pebbles of pre-Sickle rocks occufs at the base ‘of
the series, and forms an important, easily recognized
horiron;.but the upper limits of this series are
removed by erosion and cannot.be defined. This bedded
series of quartzo-feldSpathic rocks is lithologically
similer to the.Missi series of sediments that are
.developed 150 miles or so to the séuthwest between
Amisk and, Kississing Lakes, and is probably of
approximately the same ages S .
. "Henderson in 1932 considered “that the Sickle
- series. consisted of s lower group of sediments and
.« - ..an upper group of acid volecanics with interbedded
Lo sediments., . The writer has not visited many of the
areas, thet were examined by Henderson in 1932 and at
T present “eennot confirm the presence of volcanic rocke
in this series.
. T‘Z"An unconformable contact of the Sickle con-
- : glomenate with older rocks was observed only on the
. east side of the . lang, narrow lake....which lies a
_short distence east of the south end of Sickle lLake.
At this point the conglomerate strikes north and

B . south and is overturned to the west. The pre-Sickle-

- rocks...strike 80 degrees and dip steeply north. The
schists are highly contorted and are sharply truncated
by the overlying conglémerate (See Figure 1A). These
relations indicate a definite structural unconformity
‘between the Sickle and the older rocks and a period of
erosion prior to‘tye deposition of the Sickle series. ...

1
"The larger structural relations of the Sickle
and pre-Sickle groups of rocks confirm the presence
.of a_ structural break between themJ North of Chicken-
"lake the Sickle rocks are folded into & tightly com-
'pressed synclinal structure which has, for the most
part, a north-south strike’, Although the exact struc-
ture of the pre-Sickle rocks 45 not known, their
general strike is more or less in an edst-west i
direction. This east-west strike may be considerably ’
diverted by intrusive granite, but it is in the main
nearly at right angles to the strike of the Sickle
rocks."
§E ke o
et _.a The two exposures of Sickle feldspathic quartzite in the
. area mapped. are pebble=~bearing to the extent that they contain about
one pebble to each 10 square yards. The corrciponding rocks on the’
‘south limb of the syncline-at Lasthope Lake. oceur above the con~
glomerate and about 1,000 feet above the base of the Sickle series.
From this it might be inferred_that the base of the conglomerate on
the north limb of the syncliné is present’ in the drift-covered part
of the area about 1,000 feebt -to the north of. the Sickle exposures..
Normen, however, states that the conglomerate is a tough, massive
rock that tends to stand out as resistant ridges. In the drea mdpped
the ground is, however, low in the belt beneath which the conglomerate
would be expeoted Yo be present.



In the south arm of the area the Sicklé*series apparently
lies on rocks of Division C of the Wasekwan series,  Thus Divisions
D to H, representing some 12,000 feet of the Wasekwan series, are
not present. It is not possible to determine how much of this
12,000 feet may have been removed by erosion or by faulting. At
Lasthope lake the Sickle rocks are much more intricately folded onm.
& minor scale than the older Wasekwan formations, and this suggests
there may have been some faulting at the base of the Sickle series
during its folding. However, an angular unconformity has been
described southeast of Sickle Lake by Normenl, and there is little

1 ‘ . ‘
Geol. Surv., Canada, Sum. Rept. 1933; pt. C, p. 32 (1934),

doubt that the Wesekwan series was folded and eroded prior to the
deposition of the Sickle rocks. This unconformity may represent an
important break in the Precambrian record, and the p0851bility of a
Proterozoic age for the Sickle series cannot be excluded.

Post-Sickle Intrusive Rocks

Beyond the area mapped the Sickle series is subjected to
widespread intrusion by granitic rocks. Within the area the Wasekwan
series is enclosed by similar rocks (12 to 15), a large part of which
is relativeély little altered, is less deformed ‘than intrusions classed
as pre=Sickle, and is thought %o have been intruded after or, in part,
accompanying the deformetion of the Sickle series. -

Hornblende-Biotite-Oligoclase Gneiss. On .the southern
border ‘'of The mapped aree a large mass of dark, dioritic rock is
indicated as a post-Sickle dyke (See Map -344A, Granville Lake sheet).
The body .(12) forms a ridge with a steep, almost scarp-like northern
slope that rises 200 feet above the creek valley to the north. The
rock is dark grey to buff weathering and appears massive in outerop.
On fresh surfaces, however, it is gneissic and almost schistose. The
rock is-a medlumpgrained recrystallised gneiss cOmposed chiefly of
oligoclase with subordinate biotite and hornblende and a smell amount
of quartz and titenite. It is probably an altered diorite.

Gneissic CGranitic Intrusions. In the southern half of the
area the Wasekwan series is bounded by intrusive granitic gneisses (13).
One. su¢h body separates the north and south arms east of Wasekwan lake.
Another body borders the Wasékwsn formations on the south and southwest
of the north arm of the map-ares.- These rocks weather light to medium
grey and resemble medium- to coarse-grained granite-gneiss, The
gneissosity is a secondary structure, in part the product of shearing.
Microscopic studies show that oligoclese or andesine is the dominant
constituent mineral, and that little or no potash feldspar is present.
In places quartz constitutes up to 35 per cent of the rock and in other
places makes up less than 10 per cent. These rocks, therefore, despite
their resemblance to granite, belong to the diorite family, and becguse
they commonly contain as little as 10 or 15 per cent dark minerals,
such as biotite, hornblende, or both, most of them could be included
under ‘the term oligoclase quartz diorite gneiSS, or oligoclase diorite
gneiss,

"+
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North - of Division A of the Wasekwan series, on the south
arm of the area, the basic breccia is bounded by grey granitic
gneiss that cuts it at a slight engle. North from the contact the
gneiss becomes more massive, and dark, - elongated, partly digested
inclusions are common. Near the conbtact the rock is a crushed,
epidotized, blotite-quartz~-andesine gneiss. On the base line the
gneiss is a darker, more massive, altered dilorite-gneiss composed
principally of hornblende and andesine ‘with minor quartz and epidote.
In this locality it is cut by numerous’ trap dykes up to 14 inches
wide.

Divisions A and B of the Wasekwan series are separated by
a narrow belt of light grey diorite-gneiss that contains numerous
small, dark, elongate .inclusions. These are cigar-shaped and from
2 to 8 inches long. They appear to have originated in the adjacent
greenstones and are rich in hornblende and biotite, but they have
been observed in all stages of digestion in the gneiss. The latter
is composed. principally of andesine with quartz and e small amount
of biotite, and the composition of the rock has no doubt beem
affected by contamination from the inclusions. Small dykes of trap
and felsite cut the gnelss,

Southwest of the'Wgsekwén series, on the south arm of the
aree, the gneiss 1s light grey and contains numerous, small, elongate
inclusions that pitch to the noifthwest. The rock is composed chiefly
of oligoclase with subordinste gquarts and small amounts’ of biotite and
hornblende.. East and west of Wasekwan Lake the dominant constituent
mineral of the-gneiss is oligoclase or andesine with subordingte
quartz, hornblende, end bidtite. The ferromagnesian minerals are
commonly epidotized, and all minerals show some evidence of crushing.

Massive Granitic ‘Intrusions. A ‘body of" massive. granitic
rock (14) underlies the northeast corner of the Faust claims and |
extends to the north and .east. Much of this area is drift covered,
snd outcrops are small and not very numerous. Where observed, the
intrusive rock is medium to coarse grained and grey to salmon-pink. )
The principal constituent mineral is plagioclase feldSPar that ranges
from oligoclase to andesine, and constitutes from 40 +to 70 per cent
of the rock; quartz is present in amounts up to 40 per cent horn-
blende, up to 30 per cent; and biotite, up to 15 per cent. The rock
ranges in different localities from a bilotite-oligoclase~quarte dior-
ite to a normal hornblende diorite.

. ‘A lenticular mass of grancdiorite (14) intrudes the
greenstones of Division E of the Wasekwsn series on the Dave claima.
This body is 9,600 feet long and has a maximum width of"2, 700 feet.‘.
The:rock is massive (locally crushed), grey, and consists of about
50 per cent sodic oligoclase, 20 per cent microcline, 20 per cent
quartz, and a small amount of bilotite and sericite.’ South of . its
western nose there is a small intrusive mass of rock comPOSeq chieﬁIy
of hornblende and labradorite.

L
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On the Faust claims west of MeVeigh Lake a body of white,.
granitic rock, 9,600 feet ‘long and with a moximum width of 3, 900 feet,
is Joined to a small body of syenite at the south end of MdVeigh lake
by a narrow neck of dioritic materialy The main bo&y (ﬁrondhjemite)
is medium-grained and camposed of more than 70 per cent caloic oligo~
clase, 10 per cent blotite, and a minute amount of microcline. In
the central part of the intrusion quartz forms up to 25 per cemt of
the rock, but within 200 or 300 feet of the border quartz is absent,
and amphiboles appear as a miror constituent.
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Syenite. : A small body of syenite that contains gold-
‘béaring quartz veins underlies the south end of McVeigh lake, .
The Syenite is pink weathering,  coarse grained, end massive. .
Eighty-five per cent of the rock consists-of microcline and '
albite in e ratio of 1.5 to 1. Biotite is the only other im-
portant constituent mineral. Near the borders of the syemite .
body elbite replaces miorocline -as the dominant feldspar, the .
‘biotite content increases, and quartz ‘a.ppears.

" The syenite body 1is joined with the main intrusive_
mass already described by a narrow reck of rock that appears to
constitute a transition zone. between theitwo. On the south side
of the Austin vein, in the northwest cormer of Faust 1 claim, the
intrusion is a syenodiorite, but towards the southeast the content
of potash feldspar increases until it becomes thé dominant feldspar.
On the north side of the vein miéroeliné (and micropérthite) make
up less then 10 per cent of the neek, and the rock is a diorite
consisting of 60 per cent plagioclase feldspar zoned from calcic
olfigoclase to sodic labradorite, 30 per cent hornblende, and small
amounts of quartz and biotite. To the northwest this rock grades
into the oligoclase~quaertz diorite (trondhgemite) that constitutes
the main part of the intrusion.

Dyke Rocks. The Wasekwan formations (1 to 8) and the
altered granitic intrusive rocks: (9, 10) are cut by numerousqb L
dykes’ (15) most of which are too small to be shown on'the map. . ,«
No pegmatite dykes were. observed in the area mapped, and most of . .-
the dyke rocks are fine-gnained and porphyritic. ’ ‘ kg

One of the dykes mapped is an oligoclase porphyry (15a)
It outerops on the Ace discovery claim between Ace 14 claim and
Ace 36 fraction. This dyke is about 20 feet wide, and has been
intruded along a gentle drag-fold in the schists of Division F of
the Waesekwan series. The rock is composed, approximately, of 20
per cent phenoerysts of sodic oligoclase set in a pepper and salt
groundmass of quartz and feldspars with a little biotite and
sericite.,

In the northwest corner of G.D 7 claim gold was dis-
covered in a fractured albitite dyke (15b) 10 to 55 feet wide that
pinches out to the northwest. The rock is composed almost entirely -
of albite with’ a little interstitial biotite, white mica, and :
apatite, It is” pale pink to white weathering and quite ine~
grained, Locally, hydrothermal alteration has resulted in the
replacement of much of the albite by carbonate.

EréSh rhyolite dykes are not common in the area, but
have been observed on the west boundary of:Faust 1 and the north
boundary of Faust 10° claims° The dykes are from 2 to 3 feet wide
and the rock consists of clear, sparingly distributed phenocrysts
of quartz and feldspar in a resinous dense matrix that resembles
devitrified glass. Altered rhyolite dykes (15¢), such as the one
mpped on the 23rd Pase. llne on, the Oro claims, are more common,
They consist of crushed phenocpysts of quartz and albite in a very
fine-grained, light,’ pepper and salt groundmass. Similar, but non-
porphyritic dyke rocks are classified as felsite,

[T s

- -
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A dyke mapped on the Smoke claims and intersecting the
23rd base line conmsists of pink, coarse-grained, crushed gneiss
composed of microcline and albite in a ratio 2 to 1. The feldspars
occur as phénoorysts. Interstitial quartz, and minor biotite,
epidote, and sericite complete the mineral composition of the rock,
which is a porphyritic granite—gneiss (18d)

South of the 23rd base line the rocks of Division C of the
Wasekwan series are intruded by a variety of very fine-grained, pink
and white gneisses composed chiefly of microcline, ‘albite, and quartz.
Some of these rocks resemble the pink and white quartzites and can
only be distinpguished from them with difficulty. Wezt of the claims
on the 23rd base line the granitic gneisses are cut by swarms of trap
dykes that commonly occur in groups of parallel intrusions. The dykes
have been faulted, and horizontal displacemerts have been observed up
to & maximum of 6 feet. The trap dykes are about 3 feet wide and, in
a few places, cut across felsite dykes. In other localities trap and
felsite dykes occur &ide by side in the same fracture. In the vicinity
of the trap djkes are a few coarse-grained amphibolite dykes that may
be altered lamprophyres. Small quartsz veins occur in the gneiss axd
intersect all the dyke rocks.

. e

wT Plefstoéene

¥ 'Following the formation of the Sickle series there is mo
record of deposition‘iﬁ the area until Pleistocene time, when e thin
mantle of glacial deposits was laid over the bedrock. Any stratified
rocks that may have been laid down in ‘the interval have been removed
subsequently. The principal effect of glaciation was the modifica-
tion of bedrock relief, but a large part of thé ‘present rock surface
is the product of the erosive action ‘of pré—glacﬂal streams rather
than direct glacial scouring. ; -

During Pleistocene time ax ice-sheet movéd from north to
south over the area, as indicated by striae and grooves on the rock
surfaces that strike between south 5 degrees east and south 10 degrees
west., Glacial gouges are commonly developed on:the Sickle series and
are.concentric towards the south; on the Wasekwan rocks glacial
markings are comparatively rare. . S o ©

About half of the'aréa is covered with muskeg, and.the
remainder consists of low ridges. Rock exposures are confined almost
entirely to the higher ground. Rock ridges, except on the Sickle
series, trend with the strike of the formations, nemely east-west on
the north arm of the area, and southeasterly on the 'south arm. The
drift ridges, on the other hand, extend south as tapering tongues
into the muskegs. Both drift and rock ridges are asymmetricel "in ©
cross-gsection, being steep on the north slopés and sloping gently -
into the muskegs to the south, Rock exposures occur low"dowd -on thé
north flanks of the ridges, on the ‘crests, and high up on the sauth
flanks.

The drift deposits that cover bedrock and dnderlié‘the .
muskegs consist almost entirely of sand and gravels This material
is, in places, bedded and crossbedded and, on the whole, is typiecal
of the outwash deposits that form from the action of melt water
derived from a wasting ice-sheet, Large muskegs to the west and
southeast of Wasekwan Lake are flat, and are probably underlain by
lake deposits, although no glaecial lake varved clays have beer
obsarved auywhers in the area,



- P23 -

.« s
i : l AR AT o B S
g . t

-
CE

An unusual ‘topographic feature is the presence of circular
depressions .commonly less than 150 feet in diameter. These are
filled with angular to subangular blocks of rock, many of which
weigh several tons. Apparently these btlocks have not beéen moved
far, for wherever the nature of the underlying bedrock could be
determined it was found to be similar. Many of the gold-bearing
quartz veins in the area weére discovered by digging at places where
quartz float had been found. The float was probably worked up to
the surface by frost action. ’

The relief that is etched in the Wasekwan rocks shows an .
excellent adjustment of topography to structure. Thus, on the north
arm of the area, where the trend of both the formations and ridges
is to the east, the effect of glaciatlon has been only to modify the
pre-existing topography. This adjustment is sufficiently well
developed to require an extensive period of subserial erosion and,
therefore, implies a pre-glacial origin. This concept of the super-
fieial effect of glaciation has further support in the presence of,
rock, observed in test pits, that has been weathered to clay, although
the schistosity is still preserved in it. Such thorough weathering as
this indicates a pre~glacial or at least inter-glacial origin, and
suggests that the depth of glaclal erosion was not great.

° o STRUCTURAL GECLOGY

In the McVeigh leke area, as in most areas of Precambrian
rocks, the interpretation of thé stratigraphy is dependent largely
on a knowledge of the geoclogieal structure of the formations. The — .-
Wasekwan and Sickle series are both closely folded and, as the fold- .
ing is isoclinal, the fold axes cannot be determined merely by plot- -
ting dips. It was necessary, therefore, to search for su¢h featurss
as graded bedding and crossbedding in the sedimentary rocks, and the ..
accommodation of pillows in the lawvas, in order that the direqtions .
faced by the tops of the beds might be determined.l

% ‘Graded bedding and crossbedding are well developed in the .
feldspathic quartzites of the Sickle “Serfes, and a study of these.
inherent features ledves no doubt that ‘this serles is exposed in an
easterly trending syncline at lasthope Lake. In the Wasekwan series,
however, there are no such features by which the directions faced by
the tops of the beds and flows can be determined. In the pillow
lavas of Divisions E and H, for instance, the pillows are so deformed
that no reliable determinations of the tops of the flows could be
made. Mapping of the Wasekwan was, consequently, carried on with

the purpose of tracing the formations as far as they . could be fol-
lowed in any direction. This resulted in the determination of &

large fold in which the pitch of the structure on the xorth arm of
the area was found to be to the west, and on the south arm to the
northwest. Determinations of pitch were made by recording the angle
of plunge of deformed features such as breccia fragments and stretched
pillows, and by the plunge of the long dimension of prismatic meta-
morphic minerals, such as hornblende. The pitch of small drag-folds
was also found to be in agreement with the information recorded in
this manner.

As a result of this work it was determined that the
westerly pitching fold exposing the Wasekwan series was anticlinal.
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This interpretetion results in facing the tops of the beds on the
south arm towards the Sickle series, as was to be expected. South

of the 23rd base line the beds dip steeply south, but north of the
line the same formations .are overturned towards the north. The fact
thet the same bed changes direction'of dip along the strike suggests
a torsional movement. This movement is believed to be responsible
for the formation of the set of secondary fractures in the grey
quartzite (3f) of Division C. These fractures arée filled with quarts,
but are earlier than the gold-bearing fractures.

" On the north arm of the area the south limb “of the anticline
is overturned to the north, and the dips of the beds are somewhat
steeper than the dips. of the correSponding beds on the north limb,
which are as low as 50~ degrees. Elsewhere ,on the’ north arm dips are
to the north, except in the northwest _corner oi the ‘ares mapped where
the strata become vertical or dip: steeply south Near the southeast
shore of Fraser Lake and:on the northwest claimlof the Faust group
two sedimentary beds in the basic lavas are *epeated by folding in
sucH a way as to suggest that a Synclinal axis passes through this
section. If this assumed fold axis is projected southwest on its
strike for 45 miles it would correspond to a syncline of Sickle rocks
folded in the pre-Sickle that is shown on the west half of the
Granville lake sheet, Map 343A. So far as is known, the rocks in
this syncline represent the youngest pre-Sickle rocks and, therefore,
the top of the Wasekwan series.

tg 7 '

On. “the- south arm. of the area ‘the Sickle series is in contact
with the rocks of Division C of the Wasekwan series, indicating that
about 12,000 feet of _the We:sekwan rocks above this ‘subdivision have
been eroded. Norman™ has deScribed a right-angle unconformity with

1
Op. cit., p. 32. :

pre-Sickle schists butting up against the Sickle basal conglomerate.
Thus it would appear that the Wasekwan series was folded ard eroded
prior to the deposition of the Sickle rocks. As the Sickle series is
also folded the ‘Wasekwan rocks Have been “involved in two periods of
folding. Yet ‘the Sickle feldspathic sandstones are more intricately
folded oh u minor scale than the Wasekwan formations. On the south
arm of the area the different formations of Division C can be traced
for 4 miles without evidence of minor folding, whereas the bedding in
the Sickle rocks exhibits complex contortions, This suggests that the
Sickle series acted incompetently during folding, and that the pre-
viously folded Wasekwan beds formed a more or less rigid base. If so,
the uneonformity between the two series is probably marked by faulting
in many places (Figure 1B). This explanetion would, in part, account
for the“ryletiyely more intricate folding of the Sickle seriles.

fhelﬁ%idn of Schistosity to Bedding. Schistority in the
rocks of the Sickle series does not conform, necescarily, in direction .
to the schistosity in the Waiekwan formations. In the Sickle series
schistoslty is developed independently of bedding and is uniform in
strike, whereas the" bedding planes are contorted so that they trend
in various directions. ' Im the Wasekwan series sehistos1ty conforms
to the bedding, even around the noses of plunging folds. This may be
explained by differences in the lithological character of the two
series, The feldspathic quartzites of the Sickle series are more or
less homogencous and, as a result, bedding in them is poorly developed.
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Thus under conditions of deformation the feldspathic quartzites

have’ yielded along their weakest direction, which in a homogeneous
rock corresponds to the planes of maximum shearing siress, and the
resulting schistosity is developed irrespective of bedding. The )
Wasekwan series, on the other hand., consists of alterrate formations
that have different degrees of resistance to stresses., The Initial
deformetion of rocks of variable competency, such as these, would
result in a ceértain smount of slipping between the beds, the schis-
tosity produced in this manner accentuating the original hetero-
genesus character of the series. As explained by F.J. Turner”,

1
Current Views of the Origin and Tecbtonic .Significance of
Schist051ty, Trans. Roy. Soc. New Zealernd, vol. 72, pt. 2,
1942, p. 123, :

"Unde:r these circumstarces slip will tend to occur along the
mechanically weak --—~ surfaces al eady presenu, rather uhan on planes
of higher shearing-stiress for wh*ch the sirergth of the rock 1s also
greater," ) )

According to the writer's experience elsewhere in the
Canadian Shield,. as in the McVeigh Leke area, the coincidence of
bedding and. schistosity is most common in rocks of relalively high
metamorphic grade, that is, in the so-called garnst tone of crystal-
line schists amd gneisses, although garnet itself may not be present.

Minor Structures. Minor folds are not common in the
Wasekwan series except in a. few localities.  On the CiL, claims all
formations are drag~folded, resulting in an apparent thickering of
the rocks of Division D. The anbiclinal axils west of Foster Lake iz
complicated by a minor synclinal fold that has resalted in e repeti-
tion of some of the strota. Cwing to lack of eriter’a for determina-~
tion of tops of beds, small fo1ds could exist unrecognised within tho
different subdivisions,

No .faults of 1arge displacement were recognlzed in the
area, although one or morc strike faults may be exprecsed as shear
zones., A few minor faults were mapped on the Oro claims .south of
the 23rd bace line and on the Dave claims, and no doubt there are
many others. Some of the minor faults are relatively late iu the
history of these Precambrlan rocks as they displace small trap dykes
that intrude the post-Sickle granitic gnelsses.

~.GEOLGGICAL HISEGRY

A brief aceount of tne p“obabWe sequence of geological
events in the area begins with the formation of the Wasekwan series.
These rocks were l3id down during a period in which volcanic activity
alternated with sedimentation. Later the formations were folded and
it is likely that they were partiy altered to schists as a result of
the deforming stresses. Granitic intrusion accompanied o followed
this initial deformation, and 15 represented by the large folded
granite sill in the Wasekwan series and by the abundant granite
pebbles in the basal conglomerate of the Sickle serles.’

.
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3+ There followed a.period of ‘prolorged "erosidu *that was-of
sufficient duration :for ithe .removal ‘of -as much o8 -12,000 feet ot
rock-from:the south arm-of the Wasekwan antidlines ILater the-Sickle-~
basal conglomerate weas lajd down-on the truncated -syrfgce of the °
Wasekwan series,-and this was followed by the depositiqn of a con-
siderable “thickness of -feldgpathlc sandstone. -The }ithology of the - :
Sickle series indicates that. it-was derived largely from the erosion
of granitic rocks. A second ‘period of folding took place, which-in-
volved .both the Siekle and the underlying Wesekwan -series, The extent
to which the -older rocks were affected by the second folding is not-
determined. The previous discussion of the development of schistosity
in the rocks has shown that the two series responded indépendéntly to
deformation. This is further suggested by the fact that the pebbles
of the Sickle conglomerate have been squeezed to disk shapes, whereas
analogous fragments in the Wasekwan volcanic breccias have been de-
formed into cigar-like shapes. The attempt to reconcile these dif-
ferences has led to the suggestion that the already folded and eroded
Wasekwan seriés acted as a more or less rigid base on which the Sickle
series was folded. ' '

Widespreed granitic intrusion followed the folding of the
Sickle rocks, as indicated by the presence of folded inclusions ir ~
the granite and by associated dykes that cut deformed structures in
both the Wasekwan and Sickle series. This granitic intrusion is
believed to be the agency of metamorphism that resulted ir -the
development of a common mineral suite in the various members of the
Wasekwan series and raised their rank to that ‘of more highly meta- -
morphosed schists. The internsity of metamorphism ‘greduelly increases
as the granitic bodies are approached.

The granitic rocks are cut by trap dykes, the latter being
displ&ced by small faults, indiceting that- post-granite stresses were -
operative.  Similar szones of late movement are present at various -
places in the Wazekwan series, and the gold-bearing quarts veins are
found in restricted zomes of shearing formed at~this time. Along o
such zones the metamorphic minerals are minutely breccilated arnd have.:
partly degenerated to chlorite and albite. In those zomes that con- -
tain gold-bearing quartz veins further retrograde mineral alteration
has taken place as a result of accompanying hydrothermel activity,
chief. of which was -the formation of carbonate. Farly quartz is ., -~
locally brecciated and was followed by the deposition-of carbomate, -+
later quartsz, sylphides, and gold. Not only is gold the latest '
mineral present, but, more significantly, the gold-bearing fractures
were formed late in the sequence of geological events.

@ -

GCLD OCCURRENCES

Gold is the only mineral yet found in the map-area and
surrounding district that is likely to be of commercial importance.
Prospecting for gold in northern Manitoba had extended into the
reglon north of Granville Lake by 1930, and in the following years
a nupber of discoveries were mades The initial examination of
prospects did not -disclose any -commercial. orebodies; -and interest * -
in the ares lapsed. The first gold discovery in the map-aren was '
made north- of Lasthope Lake in 1937. . This was followed by intensive:
prospecting in the district by fleld representatives of Central *--
Manitoba Mines, Limited, and- Sherritt Gordon Mines,’ Limited, and
resulted in the discovery of several gold occurrences in the vicinity
of McVeigh and Wasekwan Lakes. A large number of claims was staked
on behalf of these companles, The Sherritt Gordon Compary, through
options, gained control of the Smoke, Nencie, Heath, and C.L. groups
of claims, and by 1941 owned or controlled all the claims in the area.
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' The staked ground consists of two blocks of surveyed
cleims, The larger group of more than 350 cleims covers the north
arm of the ares’ for a distance of about 1l miles im an east-west
direction. The smaller group of 67 claims lies southeast of
Wasekwan lake and north of lasthope lake. Sherritt Gordon Mines
conducted an intensive program of prospecting on the properties,
and &-number of additional gold discoveries were made., Development
operations up to 1941 consisted of trenching and dlamond drilling of
a fow localities, but at the time of the writer's visit (1940) some
of the discoveries had not been explored Systematically.

Diamond drilling of the originel discovery on the Smoke
claims is reported by Sherritt Gordon Mines, Limited, %o have dis-
closed' 140,000 -tons of vein material carrying 0.23 ounce in gold a
ton. South of McVeigh Lake mineralization has been found in ome or
more shear zones over a total length of 4, 500 feet. Development
work ‘on this zone has indicated the presence of narrow, short ore
shoots that carry about 0,27 ounce in gold a ton.

General Charscter of the Gold-Occurremces. Gold has not
been reported in the Sickle series, and all finds made to date are
in the Wasekwan series, This is to be expected, because the
heterogeneous character of the latter series offers more favourable
conditions for fracturing, and hence for the formation of gold-
bearing quartz veins. Mapping has shown that most of the gold
discoveries are limited to two particular stratigraphlc horizons,

On the south arm of the area mapped the gold-bearing veins are con-
fined ‘to the grey, feldspathic quartzite (3f) of Division C. On
the north arm most -of the gold occurrences are in a shear zone in
Division D near its contact with the overlying Division E. Gold=-
bearing quertz veins also occur in fractures in late intrusive rocks.

Gold occurs in quartz fissure veins or with quartz
stringers that fill fracture systems or shear zones. The gold is
assoclated with sulphides, partlicularly galena and sphalerite, that
are sparingly and irregularly distributed in the quartz and, to a
lesser extent, in the wall-rocks. The quartz has been introduced
as an Open—space filling and théf¥e is ‘1little, Aif any, siliclflcation
of the: country rocks. Wall-rock alteration is limited to minor
carbonatization.

Formation of Fractures, Most of the gold occurrences are
associated with dykes and small’ bodies of undeformed post-Sickle
intrusive rocks., This relationship appears to be structural; and
the genesis of the deposits remains a matter of speculation. The
fractures in which the gold-bearing veins occur were formed lste in
the Precambrian record of the district, and in many places intersect
the youngest granitic rocks. There are many fracture systems and
shear gones in the Wasekwan formations that are related to one or
other of the two periods of folding to which these rocks have been
subjected, but gold has not been found in quartz veins filling
fractures of this nature. Evidence of late movement was obseérved
in the faulting of post-granite trap dykes, and it may be to move-
ments at this time that the gold-bearing fractures owe their origin.

On the Smoke claims the gold-bearing veins'are confined
to a particular hornblende-biotite-bearing feldspathic quartpite (3f).
This formation is bounded on the northeast by massive, tough, horn-
blende gneiss that forms a ridge. Both formations have been, sub-
jected to torsional stresses and, as a result, a fracture hes formed
in the impure quartzite at an angle of 35 degrees to the bedding.
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These secoﬁdary fractures eré filled witi quartz that is.earlier

than the gold-bearing quarts.. The principal goldsbéaring vein on

Smoke 2 claim is. parallel tothe strike of the-beddingldrd Antersects
the earlier qudrtsz. ‘Near the vein.and parallel to .it:iis -a.fresh
appearing, uﬁdeformed, pofphyry:dyke, -and a similar smaller dyke 4s . - -~
intersect#d by the vein quartz. :The parallelism of rtheiveinand L um »
dyke suggestE that the ldtter acteéd-as~d dompetent -body under stress;: -
controllifig®the formation of rparallel fracburing din-theé adjaceént, »

less competent quartzitesi iThis particular quartzite is a brittle .
rock that has been fractured repeatedly and offers the best prospect-,
ing poss1bilities in thersouth arm of the area. RS SRS L S
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On the Ace claims gold has been found ih a small quartz o
vein adjacent to a narrow feldspar porphyry djke that was intruded
along a gentle drag-fold. Some of the gold occurrences, however, '
are within the intrusive rocks themselves.” On the C.L. claims gold
ocours in quartez stringers. in a fractured albitite dyke. A number °
of gold-bearing quartez veins has been uncovered in the small syenite
body at the south end of McVeigh Lake., The’veins occupy a northeast-
trending fracture system.in the intrusive rock. AI1 these intrusions,
except for the late trap dykes, are the youngest rocks in the area, N
and in all cases ‘the fractures in'which the veins occur were formed
after the consolidation of the intrusive rocks. . I-=.: ~ '
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Gold has been found in a number of places in zones of
shearing in the rocks: of Division D of the Wasekwan series between
Reservoir and Franklin Lakes. Here again is an in \stance of gold -
associated with late formed fractires.: The rocks cémprising Division P -
are bounded on the south by a massive folded: 5ill of - gramite<gneiss. : = -*
Under .stress this body probably acted as a” buttress,. and the adjacent
formations then yielded by shearing

The gold-bearing fractures have formed as a result of post~ -
folding and post-intrusive stresses; and have been. 1ocalized adaacent&
to or within small intrusive bodies. Pedanlooo, oD
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"Mineralization. Some of the guarts veins are up to 4 feet
or more in width, but are generally much narrowei,- In some of the -
occurrences narrow veins and quartz stringers occupy mineraligzed zi:-~- -~o
gones that are up to 30 feet wide.. Galena, pyrite, chalcopyrite,
and sphaTlerite occur 'in the quartz, but pyrite. and:chalcopyrite also
occur in the country rock where it is sheared or fractured. Sulphides
constitute .up to 10 per cent (generdlly much less) of the vein material,- «°
but these minerals, as well as the gold, are irreghlarly distributed s
As a result, diamond-drill cores are not likely 10 contain representa-':
tive samples of the veins. In replacement deposits, where theigold
tends to be more evenly distributed, assays of diamond-drill cores- ;
often correspond closely to bulk sampling, but in gold deposits of
this type the results of systematic drilling cannot be regarded as
conclusive. Lo )

The vein quartz is fractured and in some cases exhibits i
minute brecciation,” but the associated sulphides are unaltered,”and
are presumed to have been introduced after the fracturing of the
quartz. In the shear zone south of McVeigh Lake, known as the
Johnson shear, ‘the best mineralized sections are associated with a
narrow gone, only inches wide, of e pale green, waxy, low specific
gravity rock., This rock has an extremely fine, crushed texture in
which quartz with minor chlorite and biotite occur in an interstitial
carbonatized paste of the ‘same material.. The rock is interpreted as
a carbonatized fault gouge. The adjacent vein quartz is minutely
brecclated, and the comminuted quartz 1s, in part, replaced by
carbonate.
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Carbonatization appears to have followed the formation
and fracturing of the quartz veins, and is associated with the
sulphide. minerals. No silicification of the country rock was
observed, and the development of carbonate implies loss of silica.

: Ani occufrence of gold on the northeast shore of Franklin
Leke may throw some light on the mineral sequence, At this locality
gold was found in'a shear fone that may be a continuation of the
Johnson shear. The zone contains a number of mineralized quartz
stringers, and these are cut at a sharp angle by quartz-chlorite
veins less .than an inch wide. The quartz~chlorite veins were
formed in.two stages. In the first, euhedral quartz crystals formed
along the walls of narrow, open fractures. In the second, the re~
maining open space was filled with quartz, chlorite, and gold. Some
of the-gold is interstitial to the earlier quartz, and has filied
cavities around the crystal surfaces. A little galena is associated
with the gold.

‘Smell particles of visible gold were seen in a number of
the occurrences, but are not common. Gold, where it has been ob-
served, i associated with galena, but it occurs in the adjacent
gangue minerals rather than in the sulphide itself. The presence
of galena in quartz has been used successfully by the prospectors
in the district in locating gold occurrences, and a number of dis-

coveries have been made by digging in the vicinity of mineralized
quartz float.

Selected specimens of minerélized vein material collected
by the writer were assayed by the Bureau of Mines for gold, silver,
and lead, with the following returns:

Locality Gold (Au) Silver (Ag) | Lead (Pb)
ozs./ton ozs./ton o
C.L, Discovery ) 0.15. A .65 ‘ 2;49 :
Austin vein 1.63 . 9.94 7.09 .
Ace vein ) 2 .44 9.03 4,80

The specimens are not representative of the general tenor
of the veins, but were chosen because of their high galene content
to determine the extent to .which this mineral carries silver.

DESCRIPTIONS OF PROPERTIES

Lasthope lake Gold Mines, Limited

Lasthope Lake Gold Mines, Limited, was formed in 1940 by .
Sherritt Gordon Mines to take over the 67 surveyed claims on the
south arm of the area. The property comprises the Smoke, Heath,
Nencié, Oro, and D.N. claims. The original gold discovery was
made in 1937 by Dick Madole, who staked the Smoke, Nencie, and
Heath claims. In the autumn of 1938 the vein was sampled by
J.P. Gordon, who obtained control of the cleims and optioned them
to Sherritt Gordon Mines early in the summer of 1932. In the
meantime, Fred Johnson, prospecting for the Sherritt Gordon Company,
had found gold in quartz veins to the northeast and staked the Oro
group. In September 1940 the present company was incorporated to
include all these claims,
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The initial development work.on the vein, which is near
the southwest boundary of Smoke 2, claim, consisted of blasting
shallow test pits. In 1%39 the Sherritt Gordon Company probed:
the vein with 59 diamond~drill holes totalling 10,260 feet, The
holes were drilled in three banks designed to intersect the vein
at different elevations down to 150 feet. The company reported
that this drilling had disclosed approximately: 140,000 tons of
material carrying about $8 in gold a ton.. No work has been done
on the property since the completion of the drilling. .

The vein is- exposed well up on the south flank of a low
ridge and outcrops over a length of 735 feet (Figure 2A), striking
riorth 45 degrees west and dipping southwest at:8Q degrees. The
quartz is from 2 to 4 feet wide and fills a°fracture in thinly -
bedded impure quertzite. The vein is bounded on:the north by a
felsite dyke, and on the south by chert-like feldspathic quartzite -
and hornblende schist, which is intruded by a quartz-feldspar
porphyry dyke. The porphyry was not seen exposed, but was observed
in diamond-drill cores., The;vein consists of crushed, sugary quartsz
with a small amount of chlorite, and is sparingly mineralized with
pyrite, chalcopyrite; and sphalerite, and a-tvery small -amount.of -
galena . No visiblergold was observed elther-in hand specimeéns or
under the microscope in polished specimens. Forty feet to the north
is & somewhat wider. quartz wvein that contains 1little or‘mo:gold.

"o ' [ B : : e
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Sherritt Gordon Mines, Limited

Central Manitoba OEtion. The Central Manlboba option ~
consists of the C.L. group of claims lying to the east of Wasekwan
Lake. The claims were staked in August 1939 by F.D. Cheswright and
Gordon Linklater on behalf of Central Manitoba Mines; Limiteds In
the previous month Mr. Linklater and William Morrison .steked the Iux
group between Wasekwan Lake and-the Oro claims; but the claims were
allowed subsequently to lapse. The C.L. group was optioned in July
1940 to the Sherritt Gordon Company, who surveyed them. Gold was
discovered in the northwest corner of C.L 7 claim and -the original
stakers opened up the discovery by means of five trenches. In.August
1940 this zone was explored by Sherritt Gordon Mlnes with ten diamond-
drill holes. - T

The gold Qccurs in a frectured albitite dyke cutting
tuffaceous sediments (Figure 2B). The dyke strikes west-northwest .
and dips northeast at 55 to 60 degrees in conformity with the enclos-
ing formations, It averages 20 feet in width, pinches out b5 the west,
is thoroughly shattered, and the fractures are filled with a reticu-
lating network of quartz stringers. The quartz carries galena and a
1little pyrite and sphalerite. Gold is reported to occur in the quarts
in association with the sulphides., - -

AR

Thp albitite is partly replaced by ferruginous carbonate
that weathers a characteristic rusty colour., The hanging-wall rock
is carbonatized and, locally, contains abundant secondary biotite
and chlorite. The albitite is relatively unweathered, but included
bands of schist are weathered in places to a depth of more than 6
feet, Rusty soil observed in the trenches is overlain by fresh
glacial deposits% .
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It is reported that surface sempling of the mineralized
quartz indicated commercial quantities of gold over an average
width of 20 feet and for an exposed lemgth of 430 feet, but
because of deep weathering it was impossible to obtain fresh
material for samples, The assays of diemond drill cores were
reported to ' be disapp01ntingly Icw in gold. .

Faust Claims. In the summer of 1938 Austin McVeigh. =
and Jim Sayies, prospecting for the Sherritt Gordon Company, found
gold on the southwest shore of the lake now known as.McVeigh lake.
Later Austin McVeigh found gold-bearing quartz float in-the bed of
the creek draining Foster Lake into Reservoir lake. As-a result,
the steking of the Faust claims was begun by Austin McVeigh and
Dave Foster in July 1939. During that summer the Sherritt Gordom
Company maintained four prospecting parties in the district and,
as & result of intensive search, gold was found on the south shore
of Reséervoir Lake by Fred Johnson. In the autumn of 1939 the Austin
vein was found by Mr. McVeigh on the west shore of McVeigh Lake,
The following summer, in 1940, the western extension of the Johnson
shear was located by William Morrison, and gold was discovered
farther west on the shore of Franklin Lake by Austin McVeigh.

thnson Shear Zone

The Johnson shear gone was first located by float on the
creek draining Foster lake into Reservoir lake and, later, minerali-
gation was found in place on the south shore of Reservoir leke
(Figure 2C). The ground on the westerly strike of this zone was
prospected and explored at intervals by means of trenches. As a
result of this work gold was found at a number of places south of
the north béundaries’ of Faust 4, 3, and 11 claims over a total
length of 4,500 feet s In 1940 parts of the zone were probed by
forty-five diamond-drill holes, totalling approximately 7,000 feet.
Closely spaced holes -were drilled over a length of 230 feet on
Foster Lake Creek, and over & length of 140 feet on the south shore
of Reservoir Laké. On Faust 3 and I1 claims holes spaced about 100
feet apart have been drilled over a length 2,300 feet. Some short
narrow shoots approaching ore grade have been disclosed as a result
of surface sampling and diamond drllllng. Further drilling was done
in 1941.

. 'The Johnson~zoné consists of one or more narrow zones of
shearing in rocks of Division C of the Wasekwan series, about-150 -
to 300 feet south of the contact with rocks of Division D. Thé :
shearing strikes easterly and dips steeply north. Persistence of
mineralization and shearing over such a considerable length argues
for favourable conditions for gold deposition. The shear zone is
in a complex group of hornblende schists of probable tuffaceous
origin, and impure quartzites. The zone passes through one litho=-
logic type to another, ‘as the shearing wa.S develoPed after folding
and passes in and out of minor folds.

On the south shore. of Reservoir Lake the zone has been
stripped across a width of 20 feet, and conteins four quartz veins
between 4 and 8 inches wide, The veins are sparingly mineralized
with galens, pyrite, and chalcopyrite. Gold is reported to be
associated with the sulphides in quartz. The country rock exhibits
considerable brecciation, end there is evidence of faulting at an
acube angle to the general strike of the shearing. The rock in the
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shear zone has been carbonstized as a result of hydrothermal "%
alteration. ;Part of this rock consists of light grey-green, waxy !
material that is thought to be carbonatized fault gouge. Although
the adjacent quartz is orushed, the sulphides in 1t are unbrecciated.
In the north-central part of Faust 2 claim the zone contains two
quartz veins that are from 6 to 12 inches wide and associated with
grey, waxy material. ' The quartz is mineralized with chalcopyrite

and lesser amounts of galena, sphalerite, and pyrite. In some
localities actinolite occurs adjacent to the quartz.

The Morrison extension south of the No. 1 post of Faust
11 claim consists of & 4~ to 10-inch quartz vein in a shear zonme
2 to 3 feet wide.. The shearing occurs in. thinly laminated, biotite-
bearing quartzite contaeining thin beds of amphibole-rich material
from 1/8 to 1/2 inch thick. The quartz. contains galena with pyrite
and a small amount of sphalerite. Farther west the shear zone is
8 feet wide and :contains numerous quartz stringers. sparsely mineralized
with sulphides and associated with carbonatized, grey, waxy material,

.

Franklin leke Discovery

Gold was found on a low cliff at the northeast shore of
Frenklin lLeke. The country rock consists of grey quartzite ard
feldspathic amphibole-rich quartzite. These Tocks are sheared over
a total width of 40 feet in a zone striking "south 50°degrees west
and dipping 80 degrees northwest. :Significantly, this zone is at
the same stratigraphic position with respect to the overlying
Division E as the Johnson shear zone, and may be the contlnuation o
of 1it. i

The shear gone contains guartz stringers.oparingly’
mineralized with sulphides and associated with chlorite and car- "
bonate. It is intersected by fractures that strike north 86 degrees
west ‘and that contain quartz-chlorite veinlets from 1/2 to 3/4 inch -
wide. The veinlets in some places carry coarse, native gold and-
minute amounts of galena and pyrite. Microscopic examination of
this material shows 1t to contain euhedral quarts crystals cemented
by small amounts of gold, but mostly by quarts end chlorite.

Austin Vein

The Austin vein wa.s 1ocated in drift-covered ground in
the northwest cormer of Faust 5 claim as:a result of trenchiﬁg 4n
the vicinity of mineralized float. The vein has-been opened By &
few trenches over a total length of 400 feet. Assdys are reported
to have indicated commercial amounts of gold, and diamond drilling
of the vein was begun in January 1941. The Austin vein strikes
northeasterly across the narrow neck of diorite that joins the
large body of oligoclase granite (trondhjemite) on the Faust claims
to the smaller mass of syenite at the south end of McVeigh lLake
(Figure 2C). It fills a fissure from 1 to 4 feet wide and dips
steeply northwest. The quarts is shattered and mineralized with

pyrite, gelena, and.a little sphalerite. The country rock ranges
from dlorite to monzonite, but where it is included in the vein
the feldspars are completely albitized.



- 3% -

Other_Gold Occurrences

Additional gold discoveries have been made on the Faust
claims in the syenite body at McVeigh lake, These include the
original gold discovery made et McVeigh Lake in 1938 (Figure 5).

The veins occur in northeast-trending fractures in the syenite and
dip at various angles. They are narrow, short, and not likely %o

be of economic importance. The quartz is mineralized with galena
and, as in the case of most of the other otcurrences, visible gold
is rarely observed. Two of these veins were probed with exploratory
diamond~-drill holes late in 1940,

Ace Vein

Gold-bearing float was found on the boundary between
Ace 14 claim and Ace 36 fraction in 1939, and in the following
summer prospecting in this locality disclosed a quartz vein. The
overburden was stripped over a small area, and a few shallow test
pits sunk in the quartz (Figure 2D). The enclosing rocks consist
of interbedded quartzite and hormblende schist that are deformed
into a gentle drag-fold inte which an oligoclase porphyry dyke was
intruded. A short distance south of the bend in the dyke there is
a narrow, irregular quartz vein. The quartz is mineralized with
galena and sphalerite and small amounts of pyrite and chalcopyrite.
Visible gold was observed by the writer in quaertz from one of the
test pits. Coarse gold was reported in a short quartz vein
occupying a fracture in the porphyry dyke. The vein was drilled
subsequently and one economic intersection reported.

Dave Claims
No gold occurrences were known on the Dave claims prior

to the staking of +this group, but during the summer of 1540 gold is
reported to have been found in quartz south of Shortile lake.

Granville lake Mines, Limited

Granville lake Mines, Limited, 1s reported to have been
formed in June 1934 to develop twelve claims on the shore of
Cartwright Lake. The property is situated a few miles east of the
area mapped. The property was not examined by the writer, but was
investigated in 1935 by Alan M. Bateman. Professor Bateman has
kindly loaned the writer his notes and the following comments are
taken from them.

‘The property consists of eighteen unsurveyed claims staked
by Messrs, Hanson and Akers. The showing had been sampled by
Mr. F.L. Smith for Mr. R.J. Jowsey, and by representatives of
Messrs. Alderson and MacKay, Ventures, Limited, and Hudson Bay
Mining and Smelting Company. The latter company opened negotiastions
for an option, but no satisfactory agreement could be reached. Control
is reported held by Mr. and Mrs, Peter Durie, who originally grubstaked
the prospectors. The property lies on both sides of the south arm of
Cartwright Lake, and the main showing, on the east side of the lake,
has been stripped for about 125 feet east of the water's edge.
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Gold occurs in a porphyry dyke that is from 30 to 50 feet
wide and at least 260 feet long, A similar mineralized dyke outorops
on the opposite shore of the lake, 1,000 :feet distant, and a further
1,500 feet to the westward--all on the same line of strike. 'The dyke
is an altered, red porphyry that intrudes greenstone: The porphyry
is fractured, contains g network of quartz stringers, and is lightly
impregnated with sulphides. Owners channel sampling is reported to
have ylelded $11.9Q across 30 feet. Sampling by Professor Bateman
returned $10.60 across 20 feet. Owing to the possibility of a large
tonnage of low-grade ore in the dyke an attempt wes —ade to conclude
an arrangement with the principals to carry oub further work, but no

agreement could be reached. The property has remained inactive since
1935,

P
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