AN TWVESTIGATION OF THE ORE ZONE
AND OTHER BASTIC INTRUSIONS

AT POPULUS LAKE, KENORA, ONTARTO

GERALD S, BARKER

1961

& Thesis Submitted in Partial Fulfillment of the
Requirements for the Degree of Master of Science

at the University of Manitoba, Winnipeg, Manitoba,




ABSTRACT

The Kenbridge ore zone at Populus Lake, Kenora District, Ontario,
is a complex of basic intrusive rocks with andesite inclusions and 1aterr
felsite dikes., The several varieties of basic rocks were intruded
separately, but are probably derived from the same magma. The later

basic phases cut the earlier ones or occur as the matrix of breccia zones

containing fragments of the earlier types. The basic rocks intrude an R

area which is bounded on either side by faults which are parallel to the
regional strike faults, The ore zone is a vertical lenseshaped body with
nearly vertical ore shoots that are parallel to the enclosing shear zones.
The sulphides, which are of magmatic origin, occur in the last phase of
the basic intrusion., The sequence of crystallization of the sulphides is
pyrite, pyrrhotite, pentlandite, and chalcopyrite,

The oﬁher basic intrusions in the Populus Lake area are composed

of several rock types, but do not contain intrusive breccias, nor much

sulphide. The rock types are similar to those in the ore zone. The

intrusions oceur near, but are not controlled by, the old fault zoness
later faults cut across them.
The basic intrusions of the Populus lake area appear to be formed

by the crystallization of a basic magma by fractionation, The lighter

fractions intrude first in the ore zone; the nickelwcopper sulphides are

associated with the heavier magnesium and iron=rich fraction,
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CHAPTER I

INTRODUCTION

The ore zone at Populus Lake was chosen as the subject of this
thesis because these rocks appear to belong to several intrusions, or
to several phases of one intrusion of which only one particular phase
has nickel=copper mineralization., Several other basic intrusions occur-
ring in the same area are similar in appearance to those in the ore
zone, except that appreciable nickel-copper mineralization is not obm

served,

PROPERTY

The property of Kenbridge Wickel Mines ILimited is situated bhee
tween the southwest bay of Populus Lake, Betula Lake, and Empire Lake,.
The mineralized zone outcrops on a hilltop almost in the center of this
area, The original property consisted of the following patented mining.
claims in the District of Kenora, on the Atikwa Sheets K 4732 to K L735:

2

K 663l to K 66383 K 75023 and K 836L to K 8366 inclusive,

In 1952, Falconbridge Nickel Mines Limited optioned the property
from Kenora Wickel Mines Iimited., During September 195L, a group of
ninety-nine claims was staked to protect the optioned property, and

: 1
later a new company, Kenbridge Nickel Mines ILimited , was formed to

o v o 5 72 o sy

1 = Kenbridge WNickel Mines Limited consists of 2l claims,-=-- Canadian
Mines Handbook, 1959,



develop it.

ACCESS

The property of Kenbridge Nickel Mines Limited at Populus Lake is
sitvuated fortysthree air miles southeast of Kenora, Ontario, Two none
schedule airlines operate regularly from Kenora and during some summers
an aircraft is based at Sioux Narrows, twenty miles west of Populus Lake,
Several canoe routes connect Populus Lake to the Kenora-Fort Frances
Highway in tﬁe west, and to Vermilion Bay in the north on the Kenorae
Fort William Highway., When the underground development work started at
Kenbridge, the company constructed a winter road and 2 summer barge and
portage system to link the property to existing roads leading to Kenora.
Thus, the Kenbridge property is accessible from Kenoras by air and water

routes except for the break-up and freeze-up periods,

HISTORY

During the 1890%s, the region immediately esst of the Lake of the
Woods attracted prOSpecfors who staked gold claims from Kakagi Lake to
the southwest bay of Populus Lake, A decade later, more gold showings

were located on the southwestern part of Eagle Lake, As attemots to




develop these discoveries into mines failed, prospectors abandoned the
Kenora District.

In 1936 and 1937, Findlay MacCallum of Wimmipeg staked the show=
ings at Populus Lake, Several trenches across the hilltop exposed the
nickel=copper mineralization in the basic intrusive rocks.

Tn 1937, Coniagas Mines Limited optioned the property. They did
about 10,000 feet of drilling which consisted of a series of short ine
elined holes from the valley on the east side of the hill, from the top
of the hill, and from the west edge of the hill. Tn general, the holes
are perpendicular to the strike of the showing and under;ut the trenches,
The drill logs note some massive sulphides, but mostly scattered, dise
seminated sulphides are reported throughout the mineralized zone.

Coniagas held controlling interest in Kenora Nickel Mines Limited,
which was formed in 1937, until the International Wickel Company of
Canada Limited (Tnco) optioned the property in 19h8.

Tneo mapped the property and the surrounding area, and conducted
a magnetic survey, From approximately 10,000 feet of drilling they
acquired information from greater depth than that explored by Coniagas,
The drilling program consisted of inclined holes collared west of the ore

zone, The first series of holes, spaced at 100-foot intervals, was ine




tended to cut the favourable rock structure at a depth of 500 feets
the second series spaced at 200~foot intervals to cut the ore zone at
a depth of 1000 feet. Inco then dropped the option,

In 1952, Falcdnbridge Nickel Mines Limited optioned the property,
conducted a magnetic survey of the showing and the adjoining area, pre=
pared a generalized geological map of the mineralized area, and
completed 5,000 feet of drilling. The program consisted of fifteen,
300~foot, vertical holes on a grid pattern with 100-fcot intervals along
Incols haseline.,

The 1953 program consisted of deeperning eleven of the old holes
and drilling eight new holes to 500 feet at intermediate points on the
grid pattern. An electromagnetic survey failed to indicate conducting
zones beyond the ends of the visible ore zone. In January 195,
Falconbridge deepened certain holes to 1000 feet, and continued drilling
to determine the length of the ore zone, The country near Populus Lake
was prospected and a geological map prepsred in the early summer of 195hs
later, drilling was resumed in the ore zone, The writer supervised
Grilling at Populus Lake from June 1953 to September 195L.

During the fall and winter of 195L=55, four, 2,000~foot, control-

led, vertical holes indicated that the attitude of the favourable zone



was nearly vertical. Falconbridge formed a2 new company, Kenbridee
Nickel Mines Limited, to develop the property. In June 1955, the shaft
was collared and the mineralized zone was crosswcub on the 300=foot level
in Pebruary 1956, Kenbridge suspended operations in June 1957, after
sinking the shaft to 2,000 feet and drifting along the 300=foot and 500-
foot horizons}

Because of the heavy steking inithe area during the previous fall

and winter, the Ontario Department of Mines engaged a geological party

to map the Populus Lake area in 1955,

NTCKEL, OCCURRENCES IN THE DISTRICT OF KENORA

The principal nickel occurrences in the District of Kenora and
in the adjacent areas aresr the Kenbridge Nickel Mines Limited property
at Populus Lakey the Gordon Lake property of Nickel Mining and Smelting
Companys the Norpax Nickel Mines Limited property at Tigre Lekes the
Maskwa Nickel Chrome Mines Limited properties in the Bird River and
Maskwa Lake areas of Manitoba; and the Emo nickel showing in Rainy River
District, first optioned by Falconbridge Nickel Mines Limited and later
by Stratmat Limited. The accompanying map (Fig,l) shows the location of

these properties,

o ey s e s e S

1 - Canadian Mines Handbook, 1959, -~ Falconbridge Nickel Mines Litd.,
Cutside Properties: Kenbridge Nickel Mines Ltd., Surface and under-
ground drilling indiecate 794,960 tons averaging 1.1Lh% nickel, 0.58%
copper, and 2,707,780 tons aversging 1.0L% nickel, 0.5L% copper.

Ore grade of Falconbridge Mines at Sudbury, is 1.L5% nickel, 0.81%
COPPEers,
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-GEOLOGICAL REPORTS AND MAPS

Geologicel reports and maps of the area consist of one map
published by the CGeologicel Survey of Canada and several reports and
maps by the Ontario Department of Mines..

The maps and reports includes

"anitou Lake Sheet", by Wm, McInnes, Geological Survey of Canada,
Publication Number 720, 1902,

"Geology of the Kakagi Lake Area", by E.M.Burwash, Ontario Department
of Mines, Volume XLIT, Part IV, 1933.

"Geology of the Bagle Lake Area'ty by W. W, Moorhouse, Ontario Departe
ment of Mines, Volume XLVIIT, Part IV, 1939,

"Geology of the Populus Lake Area®, by J.C. Davies and S. N, Watowich,
Ontario Department of Mines, Volume LXV, Part IV, 1956.

UBase Metal Exploration in the Kenora Area', by H,D. Carlson,
Canadian Mining Journal, April 1955, No, L, Vol. 77, p.87
( a2 paper presented at the Prospectors and Developers
Association Convention, Toronto, 1956).
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Geology Department at the University of Manitoba with their many help-

ful comments,




Falconbridge Nickel Mines Limited have permitted the use of
detailed maps prepared during the 1955 field season and of logs of holes
drilled in 1953 and 195k..

The regional geology was discussed with Mr, J, C. Davies and
Mr, S, N, Watowich at the University of Manitoba during the winter of

1955-56. They had spent the previous summer mapping the Populus Lake

area for the Ontario Department of Mines,

GEOLOGY OF NICKEL AND NTCKEL ORE BCDIES

Thig section contains excerpts from the "CGeology and Geochewms
istry of Base Metal Deposits, by H.D.B. Wilson}s which has data from
the Sudbury ore bodies, from other Canadian ore bodies, and from the
Norwegian ore bodies,

The nickel-copper ore bodies are of magmatic origin, The char-
acteristics of a nickel ore body ares (1) the amount of nickel in the
sulphides, in any particular ore hody, is relatively constant in most
ore bodies; (2) the grade of nickel in the sulphides generally corre-
sponds to the rock types (3) the nickel sulphides are associated with
specific intrusions, and show a lack of mobility in that they occur with=

in, or alongside, their related intrusiong and (L) the nickel sulphides

1 - Wilson, H.D.B.,, "Geology and Geochemistry of Base Metal Depositst,
Economic Geology, Vol. LB, 1953, p. 370.




occur at, or near, the base of the intrusion if it has a base,
major control in the emplacement of most nickel=coprer ore bodie

the basal contact of a high-magnesium intrusion. Other controls

The

s is

s such

as the downward embayments and fault structures, are alsc important.

1
RELATION OF NICKEL CONTENT OF SULPHIDE TO ROCK TYPE
Locality Rock Egge Maximpm Percent Wickel in the 3Sulphides
Canadian Serpentine 10.0
and Peridotite 8.0 - 10,0
Norwegian Pyroxenite L5 = 5.0
Nickel Norite 2.6 = 6.5
Deposits Diorite 1.0
Anorthosite 0.5
Kenbridge 9.0

Notes Kenbridge added to table. Assay of massive sulphides was
percent nickel, 0,5 percent copper,

20 a2 €19 0 BEREBE:

1 = Wilson, H.D.B,, 0p. cite
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THE GEOLOGY OF THE POPULUS TAKE AREA

INTRODUCTTON

The ropulus Lake area, for the purpose of this paper, covers
the area between southern Populus Lake, southern Betula Lake, Granite
Lake, and Empire Lake, (Fig. 2) The Kenbridge ore zone occurs near the
center of this area,

The regional geology (Fig. 3) is compiled from reports and maps

1

of the Ontario Department of Mines . The greenstone belt from Caviar
Lake to Fagle Lake has many small basic intrusions and a large boss south=
west of Eagle Lake, For the most part, these intrusions seem to be
elongated bodies parallel to the trend of the greenstone belts some of

them at Empire Lake cut across the formation.

GENERAT, CEOLOGY

The geologicél map of the Populus Lake area (Fig, 2) shows that
basic intrusions, granites and felsites invade the greenstone belt. In
‘the north, the greenstone belt appears to be a series of tightly folded
synclines and anticlines, whereas the south end is the west facing limb
of a broad fold., The larger basic intrusions generally contain several

rock types, and the smaller ones a single rock type. The Kenbridge ore

ot £ S G e T

1 - Burwash, .M., "Ceology of the Kakegi ILake Area", Ont. Department of
Mines, Vol, XLII, Pt. IV, 1933.
Davies, J.C. and Watowich, S.N., "Geology of the Populus Lake Area",
Ont. Dept. Mines, Vol, LIV, Pt. IV, 1956,
Moorhouse, W.W,, "Geology of the Fagle Leke Area®, Ont. Dept. Mines,
Vol XLVIIT, Pt. IV, 1939
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Figure 3

STRUCTURAL GEOLOGY OF THE POPULUS LAKE AREA
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body, however, is distinctive in that breccia zones are common and that
sulphides are associated with one variety of the basic rocks, Two
different granites intrude the greenstone in the map area; one in the
east, and the other in ﬁhe southwest, The Ffelsite dikes cut across both
the greenstones and the basic intrusive rocks, An iron formation band

occurs in the greenstones in the western vpart of the map zrea,

TABLE OF FORMATICONS

QUATERNARY
RECENT ¢ Take and stream deposits.
PLEISTOCENE = Clay, sand, gravel, and houlders.

GREAT UNCONFORMITY

PRECAMBRIAN
FELSITES ¢ Felsite dikes with feldspar, quartz, or,
feldspar and quartz phenocrysts.
GRANTTES ¢ Flora granite boss -- pink, hornblende granite.

Small granite intrusions at Kathleen Lake ==
pink, hornblende granite.

Atikwa granite =- pink, biotite granite.

INTRUSIVE CONTACTS




il

BASTIGC ROCKS= Feldspar porphyry, gabbro, diorite,
norite, and amphibolite,

INTRUSIVE GONTACTS
GREENSTONES ¢ Pillow and massive lavas, tuffs, and
agglomerates of andesite or basalt,
Cherty, wmagnetic iron formation inter-
bedded with the greenstones,
GREENSTONES
The greenstones of the Populus Lake srea consist of massive and
pillow lavas, tuffs, and agglomerates of andesite or basalt. The re-
gional strike of the lavas, the pyroclastic rocks and the schistosity
is N 3§DE, Tops of the flows were determined with difficulty from the
elongated pillows in most of the Populus-Betula Lake region, but were
determined readily from the buneshaped pillows on the islands and penin-
sula in Betula Lake. The tops of the beds cannot be determined in the
interbedded pyroclastic rocks,
A band of magnetic, cherty iron formation occurs between bands of
north striking, vertical pillow lavas at Goldilocks Lake,
Felsites with feldspar phenocrysts outcrop throughout the green-
stone belt at Populus Loke, These occur as short, thick lenses in massive

greenstones, or as long, narrow bands in weskly sheared greenstones,
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BASIC INTRUSIVE ROCKS

The basic intrusive rocks of ﬁhe Populus Lake area are feldspar
porphyry, gabbro, norite, diorite, and amphibolites several of these may
occur together as a composite intrusion. The various rock types are
distinguished by textures; the original plagioclase and pyroxene or
amphibole have been saussuritized and uralitized  respectively. The
feldspar porphyry which is well exposed along a ridge in the Kathleen
intrusion consists of white feldspar phenocrysts in a dark fine grained
groundmass. The rock can change greatly within a few feet; the size and
quantity of the phenocrysts may vary from 2 to 20 mm, in dlameter and from
20 to 80 percent in volume, On a ¢liff face the porphyry is chserved to
change to a gabbro by a rapid decrease in the quantity of the phenos
crysts and by an increase in the grain size of the groundmass. The gabbro
is a medium to coarse grained rock composed of dark coloured amphiboles
and feldspars. The morite is composed of almost equidimenéional grains
of a dark green amphibole in a pale groundmass of feldspars in thin sec=
tions, remnants of an orthopyrozene were observed in the amphiboles,

The diorite is composed of feldspar laths in a groundmass of dark green

amphiboles. The amphibolite in the ore zone is composed of massive




amphiboles, blue quartz eyes, and sulphides in a groundmass of fibrous
amphiboless remnants of an orthopyroxene are observed in the amphibole
grains, In the other intrusions the amphibolites are composed of fibrous
amphiboles which are probably developed by the alteration of earlier
amphiboles or pyroxenes, The feldspar porphyry, norite, and diorite are
gimilar in 211 the intrusions in the Populus Lake area,

The sequence of the basic intrusions in the ore zone is determine-
ed from the fragments in the igneous breccia zones; it is feldspar porphyry,
diorite, norite, and amphibolite, The diorite and the norite appear to
overlap in age since they contain inclusions of each other. 1In the
other intrusions the sequence of the component parbs was not recognizable,

The basic intrusions appear to be formed from a magma which
fractionated at depths the various fractions partially crystallized, and
then intruded before completing crystallization. In the ore zone the
lighter fractions intruded first; and finally the heavier, magnesium and
iron=~rich fractions with associated sulphides.

Others have suggested a different possibility; the basic intrusions

except for the ore zone are part of the lava sequence - that is, the
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normal sill intrusions that occur in all volcanic fields. These were
then folded and faulted; the ore zone is a later intrusion coming up
the fault zone. The host rock of the ore zone breccias may be related
to the other basic intrusions end to the fragments in the breccias, or
it may be a much later, unrelated intrusion.

The intrusions oceur in various locations in the Populus Lake
area: these are (1) Betula Leke area, (2) Goldilocks=Granite Leke area,
(3) Rast shore of Smpire Lake, (L) North of Zmpire Lake, (5) Keyhole
Pond area, (6) Kathleen Leke area, and (7) Ore Zone area. The basic
intrusions are shown in Figure 2, page11and in detail on the maps in
the folder, Gradational or intrusive contacts occur between various
types of the basic rocks, The Kathleen, the Keyhole, and the North
Empire intrusions have gradational or fault contacts hbetween various
rock types. The ore zone is more complex having intrusive contacts be=
tween various rock types; breccia zones are common, but assimilation of

the fragments is not observed,

BETULA LAKE AREAs Several small bodies of fine grained gabbro
or microgabbro outcrop near Betula Lake. Sulphides, mainly pyrrhotite

with some chalcopyrite, are weakly disseminated locally in the gabbro,
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GOLDTLOCKS«IRANITE TAKE AREA: On the west shore of Goldilocks
Take, coarse grained gabbros are cut by dikes of pink granite. Large
inclusions of very coarse grained gabbros occur in the pink, hornblende

granite near Granite Lake, Sulphides are not ohserved in these gabbros,

EAST SHORE OF EMPIRE LAKE: A massive diorite-gabbro, having a
coarse diabasic texture of 1 x 2 mm. laths of a dark green mineral in a
pale green groundmass, occurs along the east shore of fmpire Lake and
1
along part of the east shore of Kathleen Lake. Burwash considers the
diorite-~gabbro to be part of +the border phase of the Atikwa granite, 4s

the writer did not traverse this area, he was unsble %o verify this re-

lationship.

NORTH OF EMPIRE LAKE: A crescenteshaped body of medium to coarse

grained diorite outcrops on a prominent hill north of Empire Lake, The

X

diorite has 30 to 50 percent dark green amphiboles, 2 tc 3 mm, in dizm=
eter, in a pale green to white groundmass of feldspar, A narrow margin
of norite cccurs on the eastern edge of the diorite mass. 'The diorite

intrudes massive greenstones, and in turn, dikes of pale grey felsite

with guartz phenocrysts cut across the diorite and greenstone.

G G e R B

1 =~ Burwash, B. M., op. cit,
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t the east end of

4 similar, medium grained diorite outcrops
ne grained diorite strikes vparallel

Goldilocks Lake., A narrow dike of fi g
stosity in the pillow lavas at the copper-gold show-

e

to the regional schi
ing on a nrominent hill west of the ore zone. The dike is traced south-

ward through small outcrops to a spruce swemp, and is thought to be
continuous with the diorite at the east end of Coldilocks Lake.

The Keyhole intrusion, the largest basic

KEYHOLE POND AREA.
intrusion in the Populus Lake area, extends from a bay on Goldilocks
Lake to the west shore of Empire Lake, Several different basic rocks
occur in this intrusion. The portion between Goldilocks and Pond & is
mostly a medium grained norite, but is partly fine grained. Hand spec-

to 60 percent

>0

ark green

¢

imens of the medium grained norite contain LO
feldspar.

amphiboles, 1 to 2 mm, in diameter, in a dark groundmass of

Some specks of sulphides eeeur in the norite near Coldilocks Leke,
is mostly

R

The arez between Pond A, Keyhole Pond, and Empire lake
s Y 9 I
An-amphibolite with very weskly dis-

fine to medium grained gabbros,
A wedium to

seminated pyrrhotite=chalcopyrite occurs rear Kevhole Pond,
coarse grained norite oubtcrops on the hilltop parallel to the Empire

The gabbro is strongly sheared and altered on the ¢liffs and

shoreline,
steep hill sides along the west shore of Empire Lake. An outcrop of




feldspar porphyry, gabbro, and pillow greenstone occurs on the hill
west of Kevhole Pond,
The massive greenstone outecrops within the Kevhole intrusicn are

-~ -

either large inclusicns or roof pendants, Several felsite dikes cut

f
@

b

e

the basic rocks, 4 prominent dike in amphibolite on the ridge be=

tween Keyhole Pond and Pond R extends for several hundre&s of feet
parallel to the schistosity.

Two thin sections of norite from the Kevhole intrusion were
examined. Their average composition is LS percent clinozoisite and
plagioclase, 53 percent amphiboles, and 2 percent black opague minerals,

The minerals of this norite are gimilar to those of the norite from

the ore zone.

o

KATHLEE

U LAXE AREAe The various basic intrusive rocks compose
distinct parts of the Kathleen intrusion., The fine grained dicrite=
gabbro on the east shore is similar to the dioritemgabbro on the east
shore of Empire Lake. The northern part along the west shore of
Kathleen Leke consists of a2 fine grained diorite on the west, and a
medium to coarse grained norite on the east, A swall amount of
amphibolite occurs along a shear zone near the diorite-greenstone

contacte




The southern part consists of mixed fine grained gabbros and
medium greined norites in the westy feldspar porphyry in the centery, on
a ridge extending from Kathleen Lake to Empire Lakes and fine to medium

grained gabbros in the east along the west sghore of Kethleen Lake., On

the east side 5? the ridge, the gabbro grades to a feldspar porphvry
within a few feet., On the west, the porvhvry is separated from the
gabbro by a sharp valley which probably is the trace of a fault, Vol=-
canic rocks occur along the west, north, and east contacts of the Kathe
leen inﬁrusion; the south contact was not mapped.

A small mass of granite outcrops on the west shore and on the
ieland in Kathleen Lakes contacts were not observed between the granite
and basic rocks. A small outcrop of greenstone occurs north of the
granite,

Three thin sections of Kathleen norite were examined, Their

average composition is 58 percent clinozoisite and plagioclase, 35 per=

cent amphiboles, 5 percent quertz, and 2 percent black opaque mineralss
remmants of orthopyroxene occur in the amphiboles. The minerals are

similar to those in the norite from the ore zone,

ORE ZONE AREA: The ore zone is a lens sheaped complex of intrue
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sive rocks, bound on either side by strong fault zones, The results
of a detailed study are given in the following chapter,

Another mass of strongly sheared and altered amphibolite occurs
sbout 700 feet south of the ore zones a cedar swamp lies in the long
narrow valley between them. This mass is bound on either side by the
Bast and the West Faults of the ore zone,

CRANTTES
The granites of the Populus Lake area include the Flora granite

voss, the small intrusions at Kethleen Lake, and the Atikwa granite

( fig. 2, page 11 ).

FLORA GRANTITE: The Flora granite boss intrudes the greenstone
belt west of Empire Lake. The northeastern part of the boss, at Granite
Leke, is in the Populus Lake area; the entire boss is outlined on the
map showing the regional geology ( fig. 3, page 12 ).

The rock is a coarse grained, pink, hornblende granite. The
grani temgreenstone contact on the east is sharp with small dikes of
granmite a few hundred feet away from the granite mass, £t the northe
eastern part of the boss, inclusions of greenstones and gabbros are.

common in the granite; and the granite dikes occur farther away from




the boss,

SMATT, INTRUSTIONS AT KATHLEEW LAKE: A medium grained, pink,
hornblende granite outcrops on the island and on the west shore of
Kathleen Lake., Outcrops of feldspar porphyry, gabbro, and greenstone
occur nearby, but contacts with the granite are not observed, CQuartz
velns are prominent in the granite on the island.

A small mass of white granite oubterops near the bridge on Kathe

leen Creek,

ATTKWA GRANTITE: The large granite mass at Atikwa Leke extends
to the eastern part of Populus Leke. The rock is a coarse grained, piuk,
biotite granite. The contact is marked by abundant pink granite dikes
in the greenstone,

The relative ages of the granites are unknown. The Flora and
the Kathleen granites are similar in appearance; both are pink, horne
blende granites., The Flora and the Atikwa granites have different
mineral compositions, the latter is a pink, biotite granitey both in-

trude the greenstone, and are massive in the map area,

FELSTIES

The felsites are leucocratic rocks that may contain feldspar
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phenocrysts, quartz phenocrysts, or both cuartz and feldspar phenos

crysts, with or without chlorite in the groundmass,
The felsites can be divided into three groups. The first consists

of long, narrow, massive dikes that cut across the greenstones and the

basic intrusions. The second consists of long, sill-like masses in
sheared greenstones, or as short, thick pods in massive greenstones.
Very few intrusive contacts are observed between the second group and
the greenstones, The third group consists of small masses of felsites
that intrude into the greenstoness they are usually'equidimehsional in

outcrop.

The basic intrusive rocks, granites and felsite dikes intrude
the greenstone belt in the Populus Lake area ( fig, 6, page 31 ), The

©

greenstones are deformed so that several tight synclines and anticlines

appear in the north, and a thick limb of a2 fold appears in the south., TIn

general, the beds, the schistosity, the trace of the fold axes, and the
o)
trace of the faults have a strike of W 35 E, The beds sand the schistosity

dip vertically, or nearly vertically,

o

A series of small anticlines and svynclines occur at Populus and
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at Betula Lakes, These folds are based on tops determined from pillow
lavasy however, in many places, tops are difficult to determine from
elongated pillows, Tops were not observed in the interbedded pyro-
clastic rocks. A thick series of west~facing pillow lavas occur west of
Empire Lake; these lavas are part of the east 1limb of a large syncline
or the west limb of an anticline. The writer interprets the evidence
of folding in the greenstone to indicate a limb of a large syncline or
simple synclinorium west of Empire Lake and several small synclines and
anticlines on a 1imb of a synclinorium in the Populus-Betula Lake area,

Meny faults and numerous shear zones were mapped in the Populus
Lake area, Several faults cross thé Keyhole intrusion causing a lefts
hand separation of the gabbro-greenstone contact on the north, and a
right=hand separation on the south. The presence of most of the faﬁlts
is based on such topographic features as sharp draws and cliffs, Small
shear zones occur in outcrops throughout the area,

The distinctive faults in the Populus Lake area have been naméd;
they are Empire Fault, West Fault, East Fault, Kathleen Fault, East A
Fault, West A Fault, and Goldilocks Fault,

The Empire Fault, the most prominent fault in the Populus Lake

area, is marked by the high cliffs on the west shore of Empire Tiake
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and by the cliffs of sheared andesite west of the ore zone. The
Empire Fault can be extended north through some small shear zones to
Populus Lake, and south by topographic features, such as sharp valleys,

to Caviar Lake,

The West Fault is a series of parallel shears along the west

margin of the ore zone and in the adjacent greenstones, with the Empire
Fault beihg the most westerly of this series. South of the ore zone, a
narrow ridge of massive greenstone separates the Empire Favlt from the
West Fault, which occurs along the west side of a narrow swamp.

The East Fault, which occurs in the draw thalt separates the ore
zone from the greenstone ridge on the east, continues south along the
east side of the narrow swamp, The East and the West Faunlts extend
south to Empire Lake where they join the Empire Fault to form a single

fault zone, The north end of the Fast Fault is drift covered, but it

nay extend far enough north to be represented by & small inlet and a

shear zone on an island in Populus Lake,
The Kathleen Fault extends northward from Empire Lake along the
draw that separates the feldspar porphyry from the gabbro in the Kathleen

intrusion, through an observed fault contact.of norite and greenstone at
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the north end of the Kathleen intrusion, and through a shear zone in
the greenstones along the southwest bay of Populus Lake.

The East A Fgult is recognized by .the draws that extend north
and south from Keyhole Pond, This fault may be extended northward
through Goldilocks Lake and along a cliff near the copperegold showe
ing, The gabbro~greenstone contact has a right hand separation south
of Keyhole Pond, and a left hand separation at Pond 4,

The West & Fault, at the northwest bay of Pond A, has three
observed fault contactsg greenstone against greenstone, greenstone
against gabbro, and gabbro against gabbPo, The gabbromgreenstone cons=
tact has a leftehand separation, The fault is extended northward by
topographic features and a shear zone to Betula Lake, and southward
across the gabbro mass. The south contact has a right~hand separation.

The Goldilocks Fault separates the gabbro from the greenstone
south of Goldilocks Lake and extends southward along a sharp valley.
The Tault forms a cliff along a prominent hill on the north shore of
Goldilocks Lake., A second, smaller fault on the north shore has a

left=hand separation.
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CHAPTER TTT

THE GEOLOGY- OF THE ORE ZONE

“INTRODUCTICN

The ore zone oubcrops on a hilltop approximately one quarter
of a mile west of the southwest bay of Populus Leke., On the east, a
draw separates the ore zone from the greenstone ridge where the shaft
is locateds; on the west, a series of cliffs and ledges of sheared
greenstones mark the houndsry., The north end of the ore zone is covers
ed by drift, and the south end by a cedar swamp.

The ore zone is a lens shaped complex of several basic intrusions,
andesite, and felsite dikes, The maximum area of outcrop is 300 by
1,000 feet, and much of this area has a light covering of glacial drift.
In 1937, the prospect was examined by e series of trenches. Since then
extensi;e drilling programs have explored the ore zone from surface
and underground, The ore zone is verticel to the explored depth of
2000 feet,

During the summer of 195l the writer prepared a geological map
of the ore zone, but did not complete the western part of it. This
map in the folder (figure 7) illustrates the complex nature of the ore

gone with the intermineling of various rock types, TLocall the
) & o & 5

intrusive rocks and the inclusions are mixed too intimetely to be




7[:7 ure b

THE GEOLOGY OF THE ORE ZONE AT POPULUS LAKE
Cedar
oS 200 [N 309 N oo 609 7‘?0 N 8oopN 900 ;Sca/c " 50] i {.oo o ]00 Aefz:m

Greenifo nes

400;

Greenstones

Greenstones

Green stones

Zavas, pgroc/csfl'cs

LEGEND
Felsite

= Ampbibo/ifc
Norite.
Dfor‘/‘fe

Feldspar Porp/zyry

Andesite

§oid /OO)A/

e e e— |

.30

n

Base l/'ne

p F-25 . '/'

SYMBOLS

Breccia
Pillows
Shear
Faul?
Trench
Ouferop

Boundary, de f;:r/cd

LINIILT B/ 1] bl b

72’F’°3"¢/>AIC /l'ﬂes

2

Dl"’/'// /70/e, ver e 'Cq,/

£8




32

separated on the map,

ROCK TYPES IN THE ORE ZCONE

The rocks are divided into the following units for mapping:
feldspar, porphyry, diorite, norite, amphibolite, andesite, and
felsite., Several additional rocks chserved in the core are quartz

diorite, mineralized diorite, and mottled norite,

FELDSPAR PORPHYRY

MECASCOPIC: The feldspar porphyry ranges from one rock composed
of a few "feldspar phenocrysts® in a fine grained, dioritic groundmass,
to another composed of many large "phenocrysts' in a dark green, aphanitic
groundmass, Cenerally, in the ore zone, the large occurrences of the

horphyry have 10 to 30 percent "phenoecrysts! ranging from 2 to L mm. in
3 I o ks I 2 = =

diameter, and the breccia fragments and smaller occurrences have 20 to

60 percent Yphenocrystst, 2 to 20 mm, in diameter., The drill core shows
p P ry s

a similar relation of cuantity and size of "feldspar phenocrysts® to the

length of intersection,

MICROSCOPIC: Two specimens of feldspar porphyry with 20 percent

Uphenocrysts™, 10 mm, in diameter, were examined. The "phenocrysts" are




metacrysts composed of large clinozoisite grains with interstitial
low=~calcic plagioclase, apparently pseudomorphic after calcic plagio-
class. The groundmass consists of laPge amphibole grains and clusters of
clinozoisite grains in a finer grained groundmass of chlorite and lowe
calcic plagioclase. The minor constituents are quartz, black opaque
minerals, and apatite. The amphiboles are hornblende, tremolite=
actinolite, hornblende with a rim of tremolite~actinolite, or tremolite=-
actinolite with a rim of hornblende, Two of these amphiboles may appear

in the same section,

DICRITE GROUP

MEGASCOPIC: The diorite group consists of various rocks in which
the feldspar has definite crystel form. A medium grained diorite
contains laths of white feldspar, 1 mm, long, in a green amphibole grounde
mass. OSmall feldspar "phenocrysts' occur in some diorites, The diorite
grades to a feldspar porphyry, or tc a rock in which neither the feldspar
nor the amphibole has distinct form,
Several relationships were observed between the diorite and the
other rocks in the ore zone, Diorite intrudes the andesite. Smell tongues

of amphibolite occur in the large expodsures of medium grained diorite,
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and angular fragments of diorite occur in the amphibolite brecciay
Diorvite breccias have angular fragments of norite. In one outcrop,
the diorite intrudes the norite; but, in less than one hundred feet,

fragments of diorite occur in the norite breccia,

MICROSCOPIC: Thin sections from eight specimens of medium
grained diorite in the ore zone were examined, The average composition
of these diorites is 50 percent clinozoisite and low-calcic plagioclase,
L5 percent amphiboles, 5 percent quartm, and minor quantities of black
opaque minerals, carbonate, and apatite. The white laths or former
plagioclase crystals are clusters of small clinozoisite grains in a
groundmass of lowecalcic plagioclase, The amphiboles are hornblende
with an actinolitentremolité rim, hornblende, actinolite~tremolite
with a hornblende rim, or actinolite-tremolite; two of these amphiboles

may be present together, The groundmass may consist of secondary

tremolite. Either large strained quartz grains, or small quartz
granules i1l the interstitial spaces between the original plagioclase
and amphibole,. Quartz granules, chlorite, carbonate, and biotite
occur in small shear zones in the diorite sections,

The fine grained diorite has a similar composition in thin sec-

‘tionss the amphiboles and the clinozoisite~plagioclase units are smaller,



and the quartz more difficult to recognize as the grain size diminishes,

NORITE GROUP

MEGASCOPTC: The norite gronp consists of norite, mottled norite
and a finer grained variety., Margins of mottled norite on norite core
intersections are common; in places, margins of norite ocenr on mottled
norite, The norite is composed of 30 to 60 vercent dark green amphiboles
in a green to white groundmass of feldspar. The amphiboles are nearly
equidimensional grains ébout 2 mm, in diameter., The mottled norite
has a similar proportion of amphibole to feldspar, but the amphiboles
are not as large nor as uniform in size and shape as those in the norite.
The minerals form a distinct pattern of predominantly green and pre-
dominantly white areas. The fine grained variety consists of small
grains of amphibole and feldspar. The criterié for determining the rock
type are the size and shape of the amphiboles in the hand specimen,

The norite occurs in a few small masses, in three large masses
in different parts of the ore zone, and as angular fragments in the
amphibolite breccia. The amphibolite intrudes the norite. A small
norite breccia zone with fragments of diorite and feldspar vorphyry is

adjacent to a large exposure of norite.
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MICROSCOPIC: Five thin sections of norite from the ore zone were
examined, The average composition of the norite is 55 percent clinozoisite
and lowscalcic plagioclase, 35 percent amphiboles, and 10 percent quartz.
The amphiboles may be a rim of actinolite around tremolite with dis=
seminated iron oxides, actinolite, or a hornblende rim around actinolite,
A few remnants of orthopyroxene occur in the amphibole grains. Some of
the tremolitemactinolite may alter to chlorite. The groundmass consists
of clusters of clinozoisite grains surrounded by lowecalcic plagioclase,
and a small quantity of tremolitesactinolite., An intermediate plagioclase
occurs when the clinozoisite’does not appear in the groundmass, In
some sections, strained quartz grains fill the interstitial spaces between
the plagioclase grains. Small black opaque minerals with an alteration
product occur in most séctions.

Four thin sections of mottled norite were examined; these were
cut from a core section in whizh the rock grades from a fine grained rock
to mottled norite to norite, The average composition of the mottled
norite is L5 percent clinozoisite and lowecalcic plagioclases 50 percent
tremolitemactinolite with varying amounts of alteration to chlorites 5

percent quartz; and some black opaque minerals with an alteration product.




The green patches are small tremolite~actinolite grains with a few small
clinozoisite grains. The white patches are low-calcic plagioclase with
small clinozoisite grains and some amphibole grzins, Quartz fills the
interstitial spaces between the original minerals,

The fine grained variety of the norite is composed of small
grains of tremolite~actinolite and clusters of minute clinozoisite
grains in a low=calcic plagioclase groundmass. Ouertz was not observed,
The fine grained rock of the norite group and that of the diorite group

cannot be separated.

QUARTZ DIORITE

MEGASCOPIC: The quartz diorite does not outcrop; but occurs in
two adjacent drill holes, The core indicates a quartz diorite body
with an amphibolité mantles the contacts are gradational.

The medium to coarse grained quartz diorite has L5 percent white
feldspar, L5 percent amphiboles, and 10 percent quartz. The rock grades
to an amphibolite by a decrease in the amount of feldspar and in the
grain size of the amphibole,

The amphibolite has amphiboles 1 mm, in diameter, some blue

quartz eyes, and some feldspar, The sheared amphibolite has orientated



38

amphibole grains in a chlorite groundmass., When the shearing becomes

more intense, the amphibolite alters to soapstone,

MICROSCOPIC: The composition of the quartz diorite in fwo thin
sections is 10 to 20 percent large strained quartz grains filling the
interstitial spacessy 30 to 35 percent clusters of clinozoisite grains
surrounded by low-calcic plagioclases and L5 to 60 percent tremolites
actinolite grains with some hornblende rims. Some of the amphibole is
altered to chlorite,

The composition of the amphibolite in four thin sections is 15 to
25 percent large strained quartz grains filling the interstitial spacesy
up to 10 percent low-calcic plagioclase and clinozoisite; 35 to 75
percent tremolite-actinolite with rims of green actinolite and interiors
of cldar tremolite with disseminated iron oxides, or actinolite with
hornblende rims; 5 to 25 percent biotite; variable amounts of carbonate;
and minor apatite., The tremolite=actinolite may be altered to chlorite,

The composition of the sheared amphibolite in one section is
20 percent Premolite grainsg 2 percent black opague mineralss and the
remainder a mesh of chlorite, secondary white micas, and milled quartz

grains.
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MINERALIZED DICRTITE

The mineralized diorite is a2 Ffine to medium

grained rock that has blebs of pyrrhotite-pentlanditem=chalcopyrite, a
few feldspar phenocrysts, and small angular inclusions of greenstone,
The mineralized diorite is the only rock containing sulphides other than
the amphibolites however, it does no® approach ore grade unless it is
intruded by the amphibolite,

The mineralized diorite occurs in three adjacent drill holes and

in a small outecrop near hole F=7,

MTCROSCOPTC: Thin sections from three specimens of mineralized
diorite and two specimens of adjacent fine grained diorite were examined,

The average composition of the mineralized dicrite is L0 percent
clinozoisite and low-calcic plagioclsse, hO percent amphiboles, 15 per=
cent quartz, 5 percent sulphides and other black opague minerals, and
minor apatite,

The average composition of the fine grained diorite is 33 per-
cent clinozoisite and low-calcic plagioclase, L2 percent amphiboles, 20
percent quartz, 5 percent pyrite and other black opaque minerals, and

minor apatite,
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The minerals of the mineralized diorite and the fine grained
diorite occur in gboub the same proportion as the minerals in the diorite
(page 33 ), except that the quartz and the black opaque minerals have

increased in quantity. The amphiboles are similar, with hornblende,

tremolite~actinolite, and rims of one on the others however, an orthopyroxene

remnant was observed in an actinolite grain in a mineralized diorite

section.

AMPHTBOLTTE

MEGASCOPIC: The amphibolite has massive amphiboles in a fibrous
amphibole groundmass, Blue guartz eyes may or may not be present. The
rock may contain disseminated blebs of pyrrhotite~chalcopyrite-pentlandite.
The size of the blebs remains relatively constant, although the amount
of sulphides may range from negligible to massive,

In weal shear zones, the slippage occurred between the fibrous
amphiboles in the amphibolite., In strong shear zonés, the massive
amphiboles have beeen milled out and the fibrous amphibdles altered to
talec so that the rock becomes 2 soapstone. A11 gradations of shear zornes
exist between these extremities with a corresponding change in ‘the

.amphibolite,



The amphibolite occurs in the ore zone as large masses, as the
matrix in breccia zones, or as small tongues intruding the other rocks,.
The breccia contains angular fregments of feldspar porphyry, norite, and
diorite., The fragments have angular, sharp edges; assimilation is not
evident, Apparently, the intruding magma has carried the fragments up
from greater depths, and then solidified, The amphibolite intrudes a1l
other rock types excepnt the later felsite dikes. The ore zone may be a
1arge breccia zone with large fragments of other basic intrusive rocks

and volcanic rocks suspended in & matrix of the amphibolite.

MICROSCOPIC» The average composition of four thin sections of
amphibolite is 20 percent large amphibole grains: and the remainder a
groundmass of small tremolite grains with variable amounts of quarts,
sulphides, and apatite. The amphibole may be hornblende, actinolite
with a hornblende rim, hornblende with a tremolite rim, or hornblende with
a rim of tremolite and an interior of tremolite with disseminated iron
oxides. In places, remnants of orthopvroxene were observed in the
amphiboles,

Adjacent to shear zones, the exterior of the amphibole alters to

tremolite, chlorite replaces the tremolite groundmass, and the quartz
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grains have been miiled ont,
The soapstones in the strong shear zones was not examined

microscepically.,

ANDESTTE

MECASCOPIC: The andesite is green, aphanitic, massive or pillow
lava, Disseminated pyrite occurs in core sections of the andesite,

The basic rocks and the felsite dikes intrude the andesite,

MICAROSCOPIC: “he andesite was not examined under the micro=-

Scope.,

FELSITE

MEGASCOPIC: The felsites may have feldspar, cquartz, or feldsnar
and quartz phenocrysts, with or without chlorite, in a2 pale green to grey,
aphanitic groundmass,

The felsite dikes cut across the ore zone slmost parallel to

its length,

MICROSCOPIC: Four thin sections of the felsite were examined,
The quartz "phenocrysts! consist of several strained cuartz grains, The

altered feldspar "phenocrysts" are composed of smell clinozoisite grains
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in a low=calcic plagioclase groundmass., White mica may be develoned
in some feldspar "phenocrysts', The chlorite is an agoregate of small

s

grains, The groundmass consists of low-calcic plagioclase and quartz

«d

7ith shreds of chlorite, small clinozoisite grains, and carbonate grains,

s

o

everal slides were stained for votash, but potassiuvm wes not indicateds

therefore, all the feldspar is plagioclase.

=

RELATIVE ACES

ez

The ore zone is a complex of basic intrusive rocks, andesites,
and felsite dikes; the andesites are remnants of the country rock, and
the felsite dikes have cut across the complex, Several different basic
intrusive rocks are present; thelr order of intrusion, determined from
the fragments in the breccia zones, is feldspar porphyry, diorite, norite,
and amphibolite., The feldspar porphyry of the ore gmone appears in
several separate masses, and with diminishing cquantity of feldspar pheno-
crysts grades to a diorite, The porphyry was not observed as a host rock
in any of the nmumercus breccia zones, The dioriteAand norite appear +o
he closely related in their time of intrusion, becsuse each has breecias

containing frasments of the other, and of feldspar porphyry., The

amphibolite breccia zones are very common and contain fragments of feld-
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spar porphyry, diorite, and norite, In different parts of the ore zone
the norite, the diorite, and the amphibolite intrude the andesite., The
other basic rocks do not show any age relationships, other than that

they are younger than the amphibolite. 2411 of the basic rocks may have

been derived from the same magma,

METAMORPHIC FACTES

The rocks in the ore zone are in the epidote-amphibolite facies,
except those rocks adjacent to shear zones which are in the chlorite
facies,

The original suite of minerals in the basic rocks was pYroXxene
or amphibole, intermediate~ to high~calcic plagioclsse, and quartz.

The pyroxene or amphibole, and the plagioclase are uralitiged and
saussuritized, respectively,

During uralitization, the pyroxene or amphibole altered to tremo-
lite with disseminated iron oxides. As the temperature increased, the
tremolite absorbed some iron and changed to actinolite, the actinolite
reacted to form hormblende, Near the shear zones 2 new metamorphism
altered the hornblende to tremolite, The reactions may not be complete

and parts of the old mineral remain in the new oney two or three amphie
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holes in one mineral grain are common., Some remmants of orthorhombic
pyroxene occur in the amphiboles in the norite and in the amphibolite,

During saussuritization, the plagioclase troke down to clino-
zoisite and a lowe=calcic plagioclase., The composition of the plagio-
clase is controlled hy the temperatures as the temperature increased
some clinozoisite reacted witin the lowecalcic plagicclese to form a
higher calcic plagioclase,

The minerals in the felsite dikes are in the epidote-amphibolite
facies. Clinozoisite and low-calecic plagioclase replace the former
plagioclase phenocrysts,

A new low grade of metamorphism cccurs a@jaeent to shear zoness

other amphiboles alter totremolite, and tremolite to chlorite,

THE ORE

MINERALTZATTON: In the upper part of the ore zone the ore
consists of disseminated sulphide blebs containing pyrrhotite, pentland-
ite and chalcopvrite in the amphibolite, The quantity of sulphides
ranges from negligible to massive. The grade depends on the frequency
of distribution, not on the size of the blebs which remain relatively

I

constant at approximately one=ecighth of an inch in diameter, The




sulphide bleb is a crystallized droplet of sulphide liguid which
separated from the silicate liquid,

The mineralized diorite has small disseminated blebs of
pyrrhotitespentlandite=~chalcopyrites but this rock never approaches
ore grade unless the amphibolite intrudes it,

Different types of mineralization are known in two places,
Firsty, in the deeper parts of drill hole F«21, the sulphides, pyrrhotitee
pentlandite, have a greater than normal proportion of pentlandite and
occur in one-quagter inch diameter blebs in the amphibolite., Second, the
massive sulphides, which occur with the felsite from 357 to 368 feet in
drill hole Fe2lL, appear to have been mobilized during a period of
faulting and then injected into the fractures in the felsite,

The mineralization 1s independent of zones of weakness within the
rock. The amphibolite and the mineralized diorite were the agents that

carried the sulphides ihto the ore zone,

ORE SHOOTSe The ore shoots which lie within the ore zone consist

of well mineralized amphibolite breccia zones with small barren inclusions.,

The sulphides form more than 10 percent of the rock by volume, Some ere

shoots also consist of massive sulphide or sulphide stringers in fracture
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Zones,

The nickelscopper ratio, about 2:1, is fairly uniform throughout
the ore shootss however, the amount of chalcopyrite tends to decrease,
relative to the pyrrhotiteepentlandite, as the total amount of the
sulphides increases. In the massive sulphides, pentlandite occurs as
grains and as rims on the pyrrhotite grains., Some short intersections

contain as much as 9 percent nickel, with 0,5 percent copper.

ORE MINERALS: The writer did not collect any specimens of ore
to meke polished sections,

In the spring of 1956, six polished sections were available in
The Economic Geology Laboratory at the University of Manitoba. Three
specimens of ore were obtained from a cross-cut on the 300 foot level
at Kenbridge Nickel Mine. The polished sections are labelled; E-T1-1A,
~1B, «2A, =3B, =-3A, and -3B,

Polished section E«~71«2i& is composed of pyrrhotite, pentlaﬁdite,
chalcépyrite, pyrite, magnetite, and amphiboles. Pyrrhotite, the
dominant mineral, forms independent grains. Pentlandite occurs as blebs
along the rim of the pyrrhotite grains, as rims aboult the pyrrhotite

‘grains, or as large grains with octahedral cleavage. Minor chalcopyrite
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occurs between the pyrrhotite grains. The pyrite grains are corroded

by pentlandite, pyrrhotite, and chalcopyrite. Magnetite is concentrated
locally in parts of the amphibole grains. The non-metallic gralns in

the section are amphiboles,

The other sections are similar: a greater amount of amphiboles

occur in E=7l=1A and =18,

T

he seguence of the crvestallization of the sulphide droplet

iss wpyrite, pyrrhotite, pentlandite, and chalcopyrite.

The ore zone is a lens shaped complex bound on either side by

o

faults. (fige 5, page30 ) The Bast Fault is a rolling fault plane
that separates the intrusive rocks from the greenstones on the east,
It appears as a ten=foot wide shear zone in the inclined drill holes,

The West Fault is a series of paralilel shear zones along the west margin

of the intrusion and in the adjacent greenstones, At the south end of

the ore zone, the East and West Faults converge to form a wide shear
zone., At the north end the faults disappear under drift., Several shear
zones occur in the ore zone belween the East and West Faultsy even though

drill holes have cut through these zones, the position of the shears is
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difficult to determine.

The felsite dikes cubt across the ore zone nezrly parallel to its
length, but the dikes cannot he traced any apnreciahle distance due to
s )] 3 fadis

overburden, At the south end of the ore zone, the felsite has irregular

contacts with the amphibolite breccia and in the easbt-central part, has

straight contacts with a similar rock, WMany of the felsite dikes are
very narrow though some may be fifteen feet wide. The chlorite in the

felsite is aligned perallel to the walls of the dikes thus, the thick=
ness of the felsite dikes can be debermined from the inclination of
the chlorite to the core sxis,

Several distinct intrusicns can be determined in the ore zonsg
these consist of diorite, norite, cuartz diorite, mineralized diorite,

or amphibolite. A large diorite mass occurs in the west~central part

of the ore zone. In the east~central part, a large mass of norite oute
el 5 iy

crops and is cut in two adjacent drill holes. The mineralized diorite

forms one distinct intrusion that is cut in three adjacent drill holes,
The quertz diorite is cut in two adjacent drill holes, The amphibolite
breccia zone with small fragments occurs as large units on surface and

in many drill holes.
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The great number of short core intersections of various basic

intrusive rocks or of andesite with amphibclite between them probably

l_h

ndicate a large scale breccia zone, Rlocks of andesite up to a hun-
dred feet in one dimension occur in the ore zone.

Later information from underground workings and drilling shows
that the ore zone is a lens=shaped, vertical dipping body and that the
ore shoots are contimicus along strike and have an almost vertical dip,

ise., parallel to the fault plane,




CHAPTER TV

CONCIIISTONS

The Kenbridge ore zone and the other basic intrusions at
Populus Lake are investigated in this paper. The geology of the ore
zone and that of the Populus Lake area are described. The similarities
and the differences between the ore zone and the other basic intrusions
are given,

The Populus Lake area consists of a greenstone belt with intru-
cions of basic rocks, granites, and felsite dikes. The greenstones are
interbedded pillow and massive lavas, and pyroclastics., In the northern
part of the area, these are deformed to form a series of tightly folded
synelines and anticlines, and in the southern part to form one limb
of a large fold, The larger basic intrusions occur near a major faultv
zone which has a trend parsllel to the trace of the fold axes. The
Kenbridge ore zone occurs bhetween two branches of this fault zone,
Tater faults and shear zones cut across the basic intrusions., The
granites occur in three parts of the arear one of these is the margin
of a large batholith, the second is a stock in the greenstone belt,
and the third is a group of small outcrops at Kethleen Lake, The
granite stock is younger than same of the basic intrusions. The

felsite dikes cut across the basic intrusions and the greenstones.




The Kenbridge ore zone is a complex of basic intrusive rocks,
greenstone fragments, and felsite dikes., The ore zone is a vertical,
elongsted lens-shaped body cut by several parallel faults, and bound
on the west by a series of parallel faults and on the east by a shear
zone along an old fault,

1

The original basic intrusive rocks ranged from one predominantly

plagioclase to another predominantly pyroxene with associated nickel=

Metamorphism has saussuritized and uralitized the plagioclase and the
pyroxene, respectively. These rocks appear to he derived from the same
magma., The magma fractionated and the fractions preobably intruded as a
crystal mush., The lighter fractions intruded first and the heavier
ones later. Later fractions picked up fragments of slightly older,
crystallized fractions and carried these upwards toc form the breccia
ZONES ¢

The ore consists of pyrrhotite=pentlandite~chalcopyrite blebs
which range in distribution from a light dissemination to massive. The

order of crystallization of the sulphides is pyrite, pyrrhotite, pent-

lendite, and chalcopyrite. The sulphides in the ore zone have settled
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against fragments in the amphibolite breccia zones. The ore shoots
appear to be continuous along strike and to have a steep dip parallel
to the fault planes,

The other basic intrusions in the Populus T2ke area are not as
complex as the Kenbridge ore zone, They are larger units, usually
composed of several rock types, Creenstone inclusions occur in the
Keyhole intrusion, felsite dikes cut across several of the intrusions,
but breccia zones are not observed, Older fault zones do not control

the intrusions although the zones are adjacent to the Empire Fanlt.

tte

Later shear zones and faults cross the intrusions,

The rock types of the basic intrusions are similar to those in
the ore zone. These have been compared in hand specimens and in a few
thin sections. The plagioclase and the pvroxenes are saussuritized
and uralitized, respectively, Only a verv light dissemination of
sulphides wes observed in the amphibolite in the Kevhole intrusion,

The basic ihtrusions of the Populus Lake area may have occurred
at the same time and have been derived from similer magmas, or the same
magma, A1l of the basic rocks appear to have crystallized from definite
fractions, The ore zone is unique in its mamner of intrusion with its

breccia zones; this is the only intrusion which hes surface exposures of

the heavier fraction with extensive nickele-copper mineralization..
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