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Halfway Lake-Beresford Lake Area, Manitoba

CHAPTER I

INTRODUCTION

Beresford Lake is situated in southeastern Manitoba, 110 miles' north
east of Winnipeg and 31 miles west of the Manitoba-Ontario boundary.
This report deals with the geology of a rectangle of about 25 square miles
between Halfway Lake, at the west end, and Beresford Lake, at the east
end. Although the area had previously been studied and geologically
mapped,la more detailed investigation seemed advisable because of
renewed interest in the area following the discovery of the Gunnar mine,
which began producing gold in 1936. The detailed work was begun in
1936 by 'C. S. Lord, who made a careful study of an area of about 3}
square miles in the vicinity of the Gunnar mjne. The results of this work
seemed so important,es.pecially as regards the structure of the geological
formations, that the work was continued in 1937, when C. H. Stockwell
mapped, in a somewhat less detailed manner, the 'country around the
Central Manitoba and Beresford Lake (01'0 Grande) mines. The results
of the two seasons' work are presented: in this report.

Beresford Lake may be reached by air from Winnipeg or Lac du
Bonnet, and, except during freeze-up and break-up, the air service for
transportation of passengers, express, and mail is mainta.ined daily. Dur
ing summer months" a bi-weekly boat service for passengers and freight
operates from Winnipeg to Beresforci Lake, by way of Lake Winnipeg,
Wanipigow River, Quesnel Lake, and Long Lake. The water route is
interrupted by some five portages over gravelled roads. A winter road
45 miles long extends from Beresford Lake to Great Falls" on Winnipeg
River, where rail connections are made. Electric power is transmitted
from Great Falls to the Central Manitoba, Gunnar, and Beresford Lake
mines. A post office is maintained at the town of Beresford Lake, on the
east shore of the lake, and telephone service conn-ects with Winnipeg and
other points.

Prospecting in the area dates back to 1912, following a discovery of
gold in 1911 in Rice Lake area some 15 miles to the northwest. Several
gold-bearing deposits were soon found, and in 1922 a little gold: was pro-

1 Moore, E. S.: Region East of the South End of Lake Winnipeg; G<!ol. Sur"., Canada, Sum,
Rept. 1912, pp. 202-270,

Wright, J. F.: Geology and Mineral Prospect,s of the Norl.hern Part of Beresford Lake Map-area,
Southeast Manit<lba; Geol. Surv., Canada, Sum. Rept. 1923, pt. B, pp. 86-104.

DeLuI'Y, J. S.: The Mineral Resources of Southeastern Manitoba; Industrial Development Board
of Manitoba, 1927, pp. 28-34.

Wright, J. F.: Geol. Surv., Canada, Map 195A (1927).
Wright, J. F.: Geology and Mineral Deposits of a Part of Southeastern Manitoba; Geol. Surv.,

Canada, Mem. 169 (1932).
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duced from the Elora claim. In the following year underground work
was commenced on a deposit on the 01'0 Grande claim, which has since
been developed to the 500-foot level, with a small production of gold in
1932 and 1933. In 1924 intensive exploration was started on claims now
held by Central Manitoba Mines, Limited, where underground workings
extend to the 875-foot level; the mine went into production in 1927 and,
before closing down in 1937, produced over $4,000,000 in gold. A rich gold
bearing deposit was discovered on the Gunnar fraction in 1933 and led
to the development of the Gunnar mine, where underground workings had
reached the 1,000-foot level in 1936; milling operations commenced in
April 1936, and $573,000 in gold and some silver were recovered during
the first year's operations.

Bedrock is very well exposed throughout much of the area. Rock
hills and ridges commonly do not rise more than 20 to 50 feet above
nearby, drift-filled valleys or muskegs, although the relief is somewhat
greater toward the southwest boundary of the area and near large lakes.
Much of the country was burnt over many years ago and, although now
partly covered with small second growth, still presents clean r )ck exposures,
excellent for geological study. A large area in the vicinity of Beresford
Lake, however, is thickly timbered and the rocky hills are gener,ally covered
with moss.

Glacial strire are well preserved on many outcrops, and indicate that
the continental ice-sheet of Pleistocene time moved south 40 to 50 degrees
west. On the retreat of the ice thick deposits of glacial drift were left in
the valleys and on the southwest slopes of rock hills. Only a few small
areas of clay were noted.

Indebtedness is acknowledged to all those who have in any way
contributed to this investigation. Mr. James Houston, Manager of Gunnar
Gold Mines, Limited, and Mr. J. Curtis Houston, Manager of Central
Manitoba Mines, Limited, willingly co-oper,ated in the study of the Gunnar
and Central Manitoba Mines and in other wayS', and the descriptions of
these mines would have been impossible without the information and
assistance that they gave. Mr. Leo Seaberg, 'an original locator of the
Gunnar mine, and one who had prospected much of the surrounding area,
gave freely of the close, accurate knowledge so gained. The Manitoba
Department of Mines and Natural Resources supplied claim maps and
the names of claim owners. C. S. Lord carried on his laboratory investiga
tions at the Massachusetts Institute of Technology, where Dr. W. H. New
house and other members of the staff of the Department of Geology materi
ally facilitated the work through their valued assistance, suggestions, and
criticisms. Assistance in the field work was rendered in 1936 by Messrs.
J. L. Atkins, P. Gaudry, W. N. Ingham, and J. C. Scott, and in 1937 by
Messrs. C. O. Hage, W. N. Ingham, M. G. Smerchanski, J. C. Gibson,
E. T. Hignell, D. A. Bowles, and, for the latter part of the season, by T. E.
Burke-Gaffney.
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CHAPTER II

GENERAL GEOLOGY

SUMMARY STATEMENT

All the consolidated rocks in the area are Precambrian. The oldest
are chiefly andesiticand basaltic flows interlayered with vokanic breccia
and well-bedded, arkosic and tuffaceous sediment,.,. These are over
lain by porphyritic trachyte, arkose, tuff, and iron formation, which, in
turn, ,are overlain by quartzite, greywacke, conglomerate, iron formation,
and schist. No unconformity is recognizable within these rocks, which
have been named by Wrightl the Beresford Lake phase of the Rice Lake
series.

The Rice Lake rocks have been intruded by many sills, and a few
irregular-shaped bodies and dykes of meta-gabbro and meta-diorite, locally
with phases of quartz diorite. These intrusive rocks and the sedimentary
and volcanic rocks are cut by bodies of rock varying f.rom gabbro to
hornblendite and quartz diorite, by a dyke-like body ofalbite granite, and
by a large, irregular-shaped mass and a small stock of oligoclase-quartz
diorite. Many dykes of pegmatite, aplite, quartz-feldspar porphyry, and
feldspar porphyry occur in the area, and are probably closely related in
origin to the oligoclase-quartz diorite and albite granite. A few dykes
of lamprophyre cut the oligoclase-quanz diorite, albite granite, and older
rocks.

The Rice Lake rocks and the sills of meta-gabbro and meta-diorite
have been folded into a major anticline, with a northwesterly striking
axis and with several smaller synclines ,and anticlines on the southwest
limb. These rocks are erossed by a large fault formed later than the
folding and extending from Stormy Lake northeasterly to Halfway Lake,
a distance of 5-t miles. A dyke consisting chiefly of gabbro, but grading
here and there into hornblendite and quartz diorite, has been injected along
the fault.

Table of Formations
Lamprophyre
Pegmatite, aplite, porphyry
Albite granite, oligoclase-quartz diorite
Gabbro, hornblendite, qua.rtz diorite
Mei,,-gabbro, meta-diorite, quartz diorite

Rice Lake series
Quartzite, greywacke, conglomerate, iron formation, schist
Porphyritic trachyte, porphyritic trachyte breccia, arkose, tuff, iron formation
Andesite, basalt, arkose, tuff, chert, breccia

1 Wright, :T. F.: Geology and Minoral Deposit<! of a Part of Southeastern Manitoba: Geol.
Burv., Canada, Mem. 169 (1932).



4

ANDESITE AND BASALT

Andesitic ,and basaltic lav,asare the most abundant rocks in the area.
For the most part ,they lie beneath the porphyritic trachyte and associated
rocks, and, together with interbedded arkose, tuff,chert, and breccia
described below, are the oldest Tocks in the area. The lavas, ·and inter
bedded sediments, form a group whose base is not exposed 'and whose
exposed part varies in thickness from not less than 2,500 feet to as much
as 5,000 feet. A few other flows of andesite and basalt are interlayered
with the overlying porphyritic trachyte and associated rocks and with
the uppermost beds of quartzite and greywacke.

The lavas are dense to medium-grained Tocks varying from massive
to schistose and fr{)m light green to dark green and black; weathered
surfaces are ,green to brown. The massive variety consists chiefly of
hornblende and of zoisite and.epidote derived from plagioclase feldspar.
Chlorite takes the place of hornblende in the highly schistose varieties.
Other constituents include carbonate, biotite, clinozoisite, quartz, leucoxene,
titanite, magnetite, and pyrite. Some types are porphyritic with small
phenocrysts of plagioclase.

In many localities the lavas show pillow structure. The pillows vary
in length from 1 foot Gr less to 5 feet ,and are nearly as broad as long,
except in highly schistose rocks where pillows have been squeezed to
widths of an inch or so and are many feet long. Normal andesitic or
basaltic lava forms the interiors of the pillows ·and grades outwards into
a finer grained, lighter coloured rock, which changes abruptly to a peripheral
rim about 1- inch wide of dense, dark green material generally weathering
brown. Amygdules are Tare except within the pillows where they occur
mainly in a narrow band near the dense, outer rim. Many {)f the amygdul~

are spherical ; others are elliptical or rod-like and are radially arranged
with respect to the centres of the pillows. The vesicles are open or are
partly or wholly filled with various proportions of quartz, -calcite, epidote,
titanite, pyrite, pyrrhotite, and chalcopyrite. Many of the amygdules
·are connected with one another by a network of veinlets of the same
minerals that fill the vesicles. Angular spaces between contiguous pillows
are commonly filled with brecciated andesitic Tock or white quartz.

Individual flows change along and across the strike from pillowed
lava to massive lava lacking pillow-s. Across the strike, the change in
many placesoc.curs within ,a foot or so wherein the rock is closely packed
with small pi'llows. Along the strike the change is abrupt or occurs in a
zone, a few feet wide,holding a few, partly formed, normal-sized pillows.

Whether with or without pillow structure, many of the lava flows
<lontain numerous, vaguely bounded lumps of pale green epidote mixed
with quartz. Many of the lumps are a foot or two in di,ameter. In
s<lhistose rocks the cleavage bends around these masses.

Numerous bands oJ volcanic breccia are interlayered with the lavas,
and s(}me,at least, appear to be upper, fDagmental parts of flows. The
bands can rarely be foll{)wed along the strike for more than a few hundred
feet, but one 'band, 200 feet thick, has been traced f(\r I! miles. The breccia
consists of irregulatr, sharply angular pieces {)f andesitic .and basaltic rock
from an inch to 2 feet in diameter, closely pac·ked together and showing
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little or no sorting. Also interlayered with the lavas are a few beds of
agglDmerate composed of many vesicular and amy.gdaloidal bomoo in a
grey or green schistose matrix.

ARKOSE, TUFF, CHERT, AND BRECCIA

Beds of arkose, tuff, chert, and breccia, as aLready stated, are inter
bedded with the flows of andesite and basalt. Many bancl:s of these sedi
ments and fragmental volcanic rocks are only a few inches or a few feet
thick, extend for only a few hundred feet or less between flows, and are
too small to be shown on the accompanying maps. Other bands vary along
the strike from 20 to 100 feet thick and are up to 4-} mi'les long. Still others
vary along the strike ftrom 100 to 800 feet or more thick and have been
traced for lengtJhs of as much as 6 miles. Most of the bands consist of
two or more of the above-mentioned rocks interbedded with one another.

The arkose is a grey to greenish grey, massive to schistose rock,
weathering light grey to brownish. The grain varies fa'om fine to coarse
and the coarse material cons,ists largely of particles about one-sixteenth to
one-eighth inch in diameter. These are dosely packed together and stand
in relief on weathered surfaces. Most beds are 3 to 20 feet or more thick.
Although the grain va'ries considerably from bed to bed, most beds are
uniform from top to bottom. Some beds show a slight variation in grain
across the strike, and the lower part of one bed was seen to be coarse
grained and conglomeratic with many round pebbles of andesite and chert,
up to 2 inches in diameter, near the contact with an underlying flow of
andesite. The normal a'rkose consists chiefly of round and subangular
fragments nf sodic plagioclase, a few small grains of quartz, anet rare,
well-rounded pebbles of quartz -! inch in diameter, all lying in a matrix
of fine-grained feldspar and quartz mixed with various amounts of chIorite,
hornblende, epid'Ote, zoisite, carlbonate, sericite, leucoxene, apatite, and
tourmaline.

Othetr sandy or gritty grained, dark grey to greenish, massive to
schistose rocks resemble the arkose in general appearance, except that
they contain many small, and a few large, angular fragments of light
grey, dense, trachytic material. The angularity and volcanic nature of
these fragments suggests that the rock is probably tuff. In addition to
the fragments of trachyte, the tuff contains ra're fragments of black and
grey chert, little or no quartz, and small gl'ains of feldspar varying from
albite to and-esine, and mixed with chlorite, epidote, zoisite, carbonate, and,
in places, hornblende and biotite. Still other finer grained rocks carry
many small pheuocryst-like crystals of feldspar and resemble porphyritic
trachyte in appearance, but are probably also tuff for they hold, in places,
a few, small, angular fragments of acidic volcanic material. Much of the
gritty and finer grained tuffs show little or no evidence of bedding. Here
and there within these unstratified tuffs are layers from 6 inches to 10
feet wide of finer grained, lighter grey, white weathering material. These
layeI'S show excellent bedding laminations, from a millimetre to an inch
or more wide, which are eithel' straight or crenulated and are conspicuous
features of many outcrops. Many such laminations show a grain variation
from fine, grey, sandy material at the base to very fine or dense, white
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material at the top. This well-stratified material may also be tuff and,
if so, the perfect laminations and the grain variation probably are the
result of the material being explosively ejected from volcanoes and settling
in water deep enough so' that the deposits would remain undisturbed by
waves or currents. Under such conditions each layer w{lUld represent a
sudden supply of new material and the sorting would be the result of the
larger and 'heavier particles settling more rapidly than the finer grained,
dust-lik€ constituents of the tuff. Much material is difficult to classify as
either mkose or tuff and may be a mixture of clastic and pyroclastic
material.

Chert is rarely seen, but occurs in the tuff as a few lenses and beds an
inch or so' wide. It is dense and hard and varies from grey to brown
and black.

The volcanic breccias are coarser than the tuff. Unlike the flow
breccia described in the foregoing section, they were probably explosively
ejected' from volc.anoes. In finer grained types many of the fragments
are from ±inch to 2 inches long, and consist of dense, white weathering
traohyte, some of which is porphyritic with small phenocrysts of al;bite.
Such fragments are scattered through a matrix of fine-grained, tuffaceous
material, and in schistose types are elongated parallel to the direction of
schistosity. Beds of such material aTe up to 50 feet thick, extend for a
mile along the strike, and are uniform in app€arance across the full width
except for a slight increase in the size of fragments toward the bottoms of
the beds. Coarser breccias contain many angular fragments a foot long
with a few from 2 to 3 feet long. Such fr,agments make up as much as 75
per cent {)f the rock. A few a're of dark green volcanic material, but most
are of fine-grained, light greenish grey trachyte, with or without phena
crysts of albite and hornblende. Some outcrops of the coarse breccia show
no evidence of bedding, others are poorly bedded due to a crude sorting
of variously sized f1ragments into layers, and a few beds gr.ade upward
into sandy textured tuff. A few lumps of epidote like those in the andesitic
lava have been developed in the groundmass of the coarse breccia.

From the foregoing description it will be observed that almost all the
fragments in the tuff and volcanic breccia 'are of trachyte, whereas the
associated flows are of andesite and basalt. That is, the m{)re acidic
material was explosively ejected from volcanoes and the more basic magma
was erupted quietly to form flows. This is to be expected, for it is 'known
that acidic ma~mas are viscous and their included gases escape with
explosive violence, whereas basic magmas are more fluid and their gases
are discharged without expl{)sive activity.

PORPHYRITIC TRACHYTE, PORPHYRITIC TRACHYTE BRECCIA,
ARKOSE, TUFF, mON FORMATION

These racks overlie the andesite, basalt, and associated clastics and
pyroclastics, and outcrop as a belt, 1,000 feet to a mile or more wide,
extending from the axis of the anticline along both limbs to the edges of
the map-area. The trachyte and trachyte breccia aTe typically developed
in that part of the southwest limb {)f the anticline that! lies between the
axis of the fold and Stormy Lake. There they are interbedded with layers
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of arkose, tuff, and a little iron formation. In the vicinity of Stormy Lake
the trachyte and trachyte breccia appear to die out along their strike
toward the northwest as tuffaceous sediments increase in abundance.
These sediments continue foOl' at least 3 miles northwest of Stormy Lake
and hold a few narrow bands of iron formation. In the northeast limb
of the anticline the trachyte, trachyte breccia, and associated sediments
a-re highly altered to sericite, biotite, and hOrlliblende schists, and cannot
in most cases be distinguished from one another.

The non-fragmental trachyte lava shows white to pinkish weathering
phenoorysts of sodic plagioclase up to three-sixteenths inch long, and a
few of rounded quartz set in a dark greenish groundmass made up of
albite with ·a little quartz, carbonate,sericite, -and many shreds of chlorite.
The phenocrysts are partly altered to brown, dusty material, epidote,
clinozoisite, and sericite. In schistose phases the feldspar phenocrysts have
been squeezed into thin plates half an inch long. What appear to be still
more highly sheared equivalents of the porphyritic trachyte are greenish
to pinkish grey sericite-chlorite schists without evidence of former pheno
crysts. Certain coarse porphyritic types contain as much as 25 per cent
quartz and may be sills, but resemble the lava so dosdy as to suggest a
genetic relationship.

The trachyte breccia for the most part overlies -the non-fragmental
trachyte. Fragments in the breccia are up to a foot or so in diameter,
are rounded to angular, and ·at many places have been drawn out into
elliptical or rod-like masses. On most outcrops the rock shows poorly
developed bedding, due to variations in the size of the fragments, to
variations in the grain of the fragments, or to slight changes in the
colour of the matrix. Usually the fragments are sharply outlined against
the matrix, but in places appear to grade into the matrix. No chilling
was noted toward the edges of the fragments. Generally the fragments
are coarsely porphyritic with phenocrysts of albite 'and a few of quartz
lying in a grey to greenish groundmass, and are identical in ap
pearance and composition with the non-fragmental trachyte described
above. The matrix is much like the fragments, but is darker and
contains fewer and smaller phenocrysts. In coarse breccias the frag
ments are in most cases entirely of this coarse porphyritic type. In
finer grained brecci8.6 where fragments are no more thana few inches
long the coarse porphyritic particles may he mixed with many fragments
of dense, greenish grey rock, generally holding a few minute phenocrysts
·of quartz. With decrease in the size <Jf fragments the breccia passes
gradually into tuffsand sandy textured, feldspathic sedimente orarkose.
On ,the Shirley claim the breccia grades into anaphanitic, dark green
lava remarkable for its unusually small, well-developed pillows.

The porphyritic trachyte and porphyritic trachyte breccia resemble
in general appearance the porphyritic andesite and porphyritic andesite
breccia of Rice Lake-Gold Lake area. 1

T'he tuff and feldspathic sediments, which extend northwesterly from
Stormy Lake, and which elsewhere are interlayered with the trachyte
and trachyte breccia, vary from rather fine-grained, fragmental r<Jcks to

1 Stockwell. C. H.: Rice Lake-Gold Lake "'reo., SoutheMtern Manitoba; Geol. Surv., C&nada.
Mem. 210 (1938).



8

,sandy textured and dense material, are generally well bedded, and are
much like the tuff and arkDse interbedded with the andesitic and basaltic
lavas as -described above.

The iron formation forms a few straight or crenulated beds varying
from an inch to 2 feet wide and intercalated with layers of the fine-grained
tuff. Much of the iron formation consists of fine-grained, black, magnetite
rich layers alternating with thin laminati-ons Df grey chert and red jasper
and small amounts of carbonate and chlorite.

QUARTZITE, GREYWACKE, CONGLOMERATE, IRON FORMATION, SCHIST

These rocks overlie the trachyte, trachyte breccia, and associated
rocks. They occur in the northeast limb of the anticline but pass beyond
the south boundary of the map-area near the axis of the fold, and, conse
quently, it is not known if they continue along the southwest limb. At
many localities in the northeast limb the sediments are so highly schistose
that they are difficult to distinguish from the underlying rocks, which are
also highly sheared in the northeast limb,and the 'contact between the
two groups has nDt been located accurately.

Grey to buff, impure quartzite and darker greywacke containing a
large proportion of ferromagnesian constituents are the dominant types.
These rocks occur in beds from 1 inch to 5 feet Dr more thick,are generally
highly schistose, and, in places, are gneissic. Crossbedding occurs, but is
not conspicuous. A common type is a grey, sugar-grained, schistose or
gneissic biotite quartzite, which at many localities is iron stained on
weathered surfaces. Coarser varieties are highly feldspathic and contain
both perthite and plagioclase. Some of these coars'e, feldspathic beds
contain, in addition to feldspar and quartz, many fr-agments of trachyte
in achloritic matrix. At contacts with sills of meta-diorite the -chlorite
is altered to biotite. At some localities massive beds of quartzite alternate
with beds {)f s-oft, schistose, sedimentary material containing much car
bonate mixed with quartz, feldspar,chlorite, and biotite. Very fine-grained
to cherty, dark grey to -black, quartzose sediment containing up to 40
per cent of biotite in tiny parallel scales is abundant {)n the Nap No. 1
claim and 'Southward.

North of Beresford Lake, just west of the Myrtle claim, a bed of
conglomerate about 40 feet thick was seen here -and there along the strike
for a length of ~ mile. It is underlain by quartzite and overlain by a
layer of interlaminated iron formatiDn and schist. The conglomerate
consists of numerous, rather closely spaced, lenticular pebbles of quartz
and quartzite from 1 inch to 6 inches long, lying in a grey schistose matrix.

Black, magnetite iron formation occurs at many localities north and
east of Beresford Lake, and is so strongly magnetic that it seriously
affects a compass even at considerable distances. Exposures are poor,
but the formfl,tion may be seen fairly well at a locality about -3- mile north
east of the north end of Beresford Lake, where many beds are up to 5 feet
or more wide and are intercalated with beds of similar widths Df greywacke
andchlorite schist across total widths up to 100 feet. Each bed of iron
formation consists of abundant, fine-grained magnetite mixed with cherty
quartz, and is divided into inconspicuous laminations -k to ! inch wide
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separated ,by thin partings of chlorite. At many other localities a few
thin beds of black, magnetite-rich rock up to -~ inch wicleoccur here and
there between laminations of quartzite and amphibole schist.

Amphibole schist outcrops at numerous localities north and northeast
of BeresfDTd Lake,and is very well exposed adj acent to the conglomerate
bed east of the Myrtle claim where the schist and associated rocks have
been exposed' by stripping and trenching. At the latter locality, laminatiQns
of amphibole rock t inch to 2 inches wide alternate with laminations of
light grey, sugary textured to cherty quartzite of similar widths, and a
few thin layers of iron formation, across total widths of 40 to 80 feet.
The laminations are straight or crenulated and are conspicuous on
weathered surfaces, which are generally much stained with iron oxide.
The amphibole layers weather rusty to 'brick-red and are pale green on
fresh surfaces. This material consists almost entirely of very small fibres
of pale green amphibole, probably actinolite, generally either forming a
felty mass or .arranged with their long aX'es normal to the walls of the
thin laminations, but in places the amphibole fibres form small rosettes
with the crystals radiating outwards from a central point.

A bed of graphite schist 5 or 10 feet wide occurs within the above
described belt of amphibole sC'hist. This is a black rock composed of
shreds and flakes of graphite, sericite, and chloritic material mixed with
grains of quartz.

META-GABBRO, META-DIORITE, QUARTZ DIORITE

Many sills, and a few irregular-shaped bodies and dykes of gabbroic
and dioritic Tock, locally with quartzose phases, intrude the volcanic and
sedimentary rocks of the Rice Lake series.

The largest body is a sill-like mass at least 8-~- miles long. It occurs
in the axial part of the anticline at a locality ~- mile southeasterly of Tinney
Lake, whence it extends along the northeast limb of the fold to the north
edge of the map-area and along the southwest limb to a point t mile south
west of Lonely Lake. In the southwest Iimb it splits in two, one branch
passing just SQuth of Wentworth Lake and the other broadening into an
irregular-shaped mass that lies north and east of Dove Lake. Except
fo'r this irregular-shaped part, the sill is in most places from 500 to 1,000
feet thick. Many other sills are less than 800 feet wide and are a mile
or two long. Most of the bodies have been injected into sediments or
trachyte or along contacts between these rocks and andesitic or basaltic
flows. In addition to the bodies shown -on the accompanying maps, there
are many, small, sill-like masses that are -difficult or impossible to dis
tinguish from coarse-grained, andesitic and basaltic flows, and are not
shown on the map. The sediments for 3 miles northwest of Stormy Lake
ha've been invaded by so many closely spaced sills that it was fOWld
impossible in the time available to map them accurately, although an
attempt has been made to show the larger ones.

The sills in general conform to the structure of enclosing rock and
follow so closely the many minor crenulations and drag-folds, which are
especially well developed along and near the axes of larger folds, that there
can be little doubt that the sills were intruded before the folding took place.
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Although the relationships are generally conformable, the upper and
lower contacts of some sills cross the bedding at small angles for a few
feet along the strike and tongues branch from the edges of the intrusive
rock and extend into adj acent sediments. The tongues vary from a few
inches to a mile or more long, and the long ones lie close to, and parallel
with, the main body. The sills aTe distinctly chilled for 1 foot to 5 feet
from the upp.er and lower contacts, and the chilled rock, except for very
dense material immediately at the contacts, resembles the andesite in
appearance. A few small dykes of fine-grained rock, resembling the
material of chilled edges of the sills, branch fmm the upper chilled edges
of some sills and extend into overlying sediment. Other dykes of similar
material cut sediments and volcanic rocks close to the upper and lower
contacts of sills and are probably offshoots from the sills. At a few
localities, as on the Solo claim, the diorite or gabbro holds many angular
inclusions of sediment for a foot or so from the contact with overlying
sediments, as if the inclusions had been derived from the roof rock. At a
few other places large patches within the main body of sille hold numerous,
closely spaced inclusions of country Took, either with sharp outlines or
with vague boundaries as if they had been partly assimilated by the intru
sive rock. Some sills, particularly the largest one where it occurs in the
northeast limb of the anticline, hold bands of sediments up to -! mile long
and only 5 to 10 feet wide.

Several of the large bodies, notably the br,anch that passes just south
of Wentworth Lake and the sill-like body that extends southwest from
Dove Lake, vary considerably in composition and texture from top to
bottom. Except for the chilled base, the lower three-quarters or more of
these bodies consists of mediurn- to rabheT fine-grained, massive meta
diorite, composed chiefly of hornblende and milky white feldspar in about
equal amounts and forming grains commonly from one-thirty-second to
one-sixteenth inch in diameter. The feldspar is almost completely altered
to zoisite and epidote with a little chlorite, sericite, and carbonate j a little
quartz may be seen in thin section und,er the microsco.pe. Weathered sur
faces are grey or brown. The diorite passes upwa,rd into coarser, darker
coloured material, which continues to the upper, chilled border phase.
This coarser rock varies considerably in composition and texture from
place to place. Much of it is dark green meta-gabbro with abundant
hornblende crystals i to t inch long and smaller crystals of zoisitized
plagioclase, either interstitial to the hornblende or penetrating that mineral
and giving the rock a diabasic texture. Some of this coarse gabbroic rock
contains a few grains of blue quartz. In places simil8lr quartz grains are
abundant in dark green, finer grained rock, which is probably quartz
dioritej the quartz diorite is especially well developed on the Anaconda
Anaconda No. 1, and Anaconda No. 2 claims, where it forms a layer 50
to 100 feet wide and nearly a miJe long. At several localities, notably
near the west boundary of the P'remier claim and in the north part of the
Kitchener claim, the gabbro and quartz diorite hold irregular masses up
to several feet in diameter and a few small dyke-like bodies of pegmatitic
material composed of zoisitized feldspar, quartz, and hornblende' the
hornblende crystals are up to 3 inches long and commonly occur in cl~sters
forming fan-shaped and arborescent structures. It is prdbable that, during
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the solidification of these sills, the more fluid and siliceous parts &eparated
from the partly crystallized, main body of material and- rose tow3lrd the
tops to form the coarser grained, gabbroic and quartzose phases, and that
as these phases were solidifying, a final, still more fluid portion separated
to form the pegmatitic segregations and thepegmatitic dyk-es. Where
the sills hold long, thin bands of sediment, as on the Oro Grande claim
and just east of the Ace No. 1 claim, the material between each two bands
acted as in an individual sill and the coarse-grained or quartzose phases
formed close beneatJh each of the sedimentary bands.

This variation in composition and texture from one side of a sill to
the other is less noticeable or lacking in some bodies, especially in irregular
shaped masses and in small sills. These bodies, except for thin, chilled
border facies, consist entirely of grey meta-diorite or, more commonly,
of dark green, hornblende-rich, gabbroic rock in which the milky white
feldspar is not abundant. Some -of these gabbroic sills, especially those
between Cliff Lake .and Stovel Lake, are porphyritic, with phenocrysts of
hornblende occurring either as scattered, single individuals or in small
groups of crystals giving the rock a spotteQ appearance. The spotted and
porphyritic textures gradually disappear toward the edges of the sills and
are lacking in the chilled border phases. Other bodies consist of grey
meta-diorite holding irregular p3ltches or parallel -bands of the darker meta
gabbro. In all of these rocks the feldspar is much altered to zoisitJe, epidote,
sericite, carbonate, and chlorite, but in places can be determined .as varying
hom andesine toalbite ; accessory minerals indude magnetite, titanite,
leucoxene, and pyrite.

The meta-gabbro, meta-diorite, and quartz diorite are generally mass
ive, but at -several localities are schistose with hornblende crystals lying
parallel to one another or with the development of considerable chlorite in
place of hornblende. A narrow sill lying just west of Moore Creek and
extending -as far south as Beresford Lake is a -banded hornblende gneiss,
as are also several, small, sill-like bodies north and- northeast of the lake.
Lumps of green, epidotized material were seen in a few of the sills; these
are similar to the epidote lumps in the andesitic and basaltic lav-as .and in
the volcanic breccia, but are much less common than in the lavas.

Several small sills of meta-diorite northwest of Stormy Lake and
elsewhere hold numerous crystals -of feldspar from t inch to 3 inches in
diameter. These commonly occur only within the upper few feet of the
sills, a distribution that suggests that they may be phenocrysts that
floated toward the top of the magma. However, this explanation does not
hold everywhere, for in one sill the large crystals- are concentrated near
the bottom. The large crystals are white to flesh coloured, and like other
feldspar in the diorite are almost completely altered to a mixture of zoisite
with a little epidote, chlorite, and sericite.

At a few localities sediments have been bleached for -a few feet from
the 'contacts of the sills and contain occasional streaks and needles of pale
greenish tourmaline and a little biotite in place of chlorite.

GAllBRO, HORNBLENDITE, QUARTZ DIORITE

These rocks form sills and dykes f,rom 20 to 300 feet wide and up
to 3t miles long. They lie along contaotsbetween meta-diorite and
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sediments or andesitic lava, or cut ,across all of thes'e rocks and trachyte
breccia. Two of the largest bodies fDllow shear and fault zones, and, in
part, are themselves highly sheared along these zones, as if the shearing
took place both hefore and after their injection.

The sills and dykes are chilled to fine-grained, andesitic or basaltic
material for 1 to 3 feet from both contacts. Elsewhere they consist chiefly
of porphyritic gabbro with phenocrysts of 'hornblende either scattered
through the rock as single crystals or grouped in small patches, giving
the rock a £potted appearance. Some 'bod'ies are entirely of this material,
whereas others vary ,along the strike from the pOTphyritic gabbro to
hornblendite and to quartz diorite. The hornblendite is coarse grained,
with crystals up to -} inch long, and in places contains much magnetite. The
quartz diorite contains abundant bluish to white quartz grains and varies
from a dark green, hornblende-rich rock to light-coloured material con
taining much grey {)l' pink feldspar and only a little hornblende. Feldspars
in the gabbro and qua:rtz diorite are much altered to wisite.

The bodies that follow shear and fault zones are partly altered to
green, chloritic schist speckled with brown-weathering carbonate and
permeated with many tiny stringers and lenses of carbonate .and quartz.

The porphyrirtic and non-porphyritic gabbro resembles the material
of many of the sills between Cliff Lake and Stovel Lake, as already
described,and it is possible that these ·and some other rocks described in
the foregoing sections although not known to be chilled against meta
diOTite may be the same age as the gabbro, hornblendite, and quartz
diorirte.

ALBITE GRANITE AND OLIGOCLASE-QUARTZ DIORITE

Albite granite forms a large, dyke-like body, 200 to 400 feet wide and
1-!- miles long, extending from the Gunnar mine northward to a p-oint just
southwest of Tinney Lake. It trends about parallel to the axis of the
anticline and lies about 1,200 feet west of it. The granite crosses bands
of andesitic lava and interlayered sediment and a large sill of meia-diorite,
and apparently follows a fault, for the formations on one side of the granite
are -offset as much ,as 400 feet with respect to th'ose on the orther side.
Formations beyond the south end of the body ,are not offset, but are highly
sheared and ,crumpled in a broad, rather vaguely defined zone along the
projected strike of the granite. Although dyke-like in gener.al features, the
body is irregular in outline and, especially in its south part, sends many
tongue-like offshoots into the older rock,s on both sides. Most of the
tongues follow zones of shearing, and it is evident that the granite was
intruded subsequent to the folding and shearing of the Rice Lake rocks and
the meta-di-orite. The south end of the granite pitches steeply north, and
near the south end the east contact of the body dips east. The granite
is a grey to pinkish, equigranular, medium- to fine-grained rock with
conspicuous grains of quartz -c'ommonly making 35 to 40 per cent of the
material present, the remainder being albite and a little -chlorite. The
quartz everywhere embays ·and appears to have partly replaced the feld
spar. Apatite and zirc,on are accessory. Potash feldspar is lacking.
Pegmatitic horder facies occur at a few localities and consist chiefly of
quartz and large crystals of pink weathering albite. Small dykes of
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albite gr.anite project outwards from the edges of the main mass, and
others occur within ,a few ;hund:red feet of the main granite body.

The oligoclase-quartz diorite forms a large body at the west end of
the area and a small stock on the nearby Rex claim. The large body
crosses the strike- of adjacent bands of andesite, sediment, and meta
gabbro, and is irregular in outline with a northerly trend in the north part
and a broad, easterly projecting tongue in the south part. The quartz
diorite is a massive, grey to pinkish grey rock composed chiefly of oligoclase,
quartz, hornblende, and biotite. In places the feldspar crystals are t to -!
inch long and give the rock a porphyritic texture. Generally they are
much smaller, and, as seen in thin section under the microscope, form
stubby euhedral crystals somewhat zoned and slightly alter-ed to zoisite,
epidote, and sericite. The quartz is interstitial to the feldspar or forms
aggregates of {lrystals penetrated along the edges by feldspar laths. On
weathered surfaces and in hand specimens the quartz aggregates appear
as abundant, bluish and white eyes and the rock resembles the 11 quartz
eye" granite of Elbow-Morton area! and elsewhere in northern Manitoba.
However, most of the quartz diorite is an equigranular Tock without con
spicuous eyes of quartz. Accessory minerals include magnetite, apatite,
titanite, and -futile, the last occurring as thin needles forming a lattice
structure in biotite crystals. Orthoclase and myrmekite are 'rare. Some
of the biotite crystals are partly altered to ohlorite. The quartz diorite is
not noticeably chilled against bordering andesite, sediments, or meta
gabbro. The andesite has a baked appearance and is somewhat coarser
grained than elsewhere for 100 feet or so from the contacts. Dykes of
quartz diorite, up to 15 feet wide and like the rock described above, branch
from the edges of the large body and stock, are numeroUs in bordering
Tocks for 800 feet or more from the contact, and at some localities are so
abundant that they constitute about half of the rock for distances up to
100 feet from the contacts. The dykes strike in many directions.

No body ofgranodiorite was recognized within the map-area, although
an outcrop of pink, biotite-muscovite gTanodioritecontaining plentiful
microcline and oligoclase occurs just northeast of the area.

DYKES OF PEGMATITE, APLITE, AND PORPHYRY

A few small dykes, some of pegmatite and others of aplite, from an
inch to a foot wide, cut the large body of oligoclase-quartz diorite. Many
larger, grey to pinkish, aplitic dykes cut the rocks near this large body
and near the small stock of the same rock. The pegmatite consists chiefly
of quartz and pink feldspar crystals about 1 inch long. T,he aplite is
composed of oligoclase and quartz. These pegmatite and aplite dykes are
probably closely related in origin to the oligoclase-quartz diorite. A few
dykes of grey aplite up to 7 feet wide occur just east of the south part of the
dyke-like body of albite granite. These dykes conS'ist of orthoclase,
plagioclase, quartz, biotite, chlorite, titanite, and ilmenite. One of them
cuts a dyke of feldspar porphyry.

1 Stockell, C. H.: Gold Deposits of Elbow-Morton Area, Manitoba; Gool. Surv., Canada, MlIlD.
186, pp. 5-7 (1935).

73601-2
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Dykes of feldspar porphyry and quartz-feldspar porphyry are
especially numerous in sediments, andesite, and meta-diorite in a band up
to 1 mile wide extending from Stormy Lake westerly for 3-} miles to the
end of the easterly projecting tongue of the large body of oligoclase-quartz
diorite and continuing into the diorite. Tlhe dykes vary from 5 to 200 feet
wide and generally strike westerly parallel to the bedding and cleavage
of enclosing rocks. Several similar dykes occur in andesitic lava on the
Clover No. 1 claim and ina small area just -east of the south part of the
dyke-like body of albite granite, where they trend northerly about parallel
to the trend of the granite. Other porphyry dykes occur here and there
elsewhere in the area, cut the gabbro and older rocks, and strike either
parall-el to the schistosity or bedding of enclosing rocks or at large angles
to these structures.

The porphyry dykes are massive to schistose, grey rocks, weathering
light grey to pinkish. Feldspar phenocrysts are milky white, vary from
1\ to t inch long, 'and are much alte'red' to sm-icite, Z'Oisite, epidote,and
carbonate; unaltered remnants vary from albite to andesine and, in some
specimens, show a zonal growth. Quartz phenocrysts are clear to bluish
and rounded; in quartz-feldspar porphyry they are less plentiful than
feldspar phenocrysts, and in feldspar porphyry are lacking or .rare. The
groundmass in both kinds of porphyry dykes consists of quartz, feldspar,
biotite, and hornblende, with secondary chlorite, sericite, and carbonate
and accessory magnetite, titanite, and apatite. The groundmass varies
from very fine grained in some dyk-es to rather coarse grained in others.
Coarse porphyry dykes a're most abundant between Stormy Lake and the
18lrge body ofolig,oclase-quartz diorite,and many of them are much like
the phase 'of the oligoclase-quartz diorite that 'contains round eyes of quartz.
No sharp distinction ,can be made between the ,coarse porphyry dykes and
the dykes of quartz diorite that are associat-ed with the large body and the
small stock.

Such characteristics suggest that the porp,hyry dykes west of Stormy
Lake, although, in part at least, younger than th-e oligoclase-quartz diorite,
are close']y related in origin to this rock.

The feldspar porphyry dykes just east of the dyke-like body ofalbite
granite appear to grade into the granite, and may be offshoots> from the
granite. A quartz-feldspar porphyry dyke is off'set by a shear zone into
which a tongue of the granite pro}ects, and the dyke, accordingLy, is older
than the gr8lnite. However, this dyke is sufficiently like the feldspar
porphyry to suggest a close relationship in origin, and both types of
porphyry are probably genetically related to the albite granite.

LAMPROPHYRE DYKES

In the vicinity of the Gunnar min-ea few irregular-&haped dykes of
biotite lamprophyre w,ere noted in albite granite and in older rocks near
the granite. On-e of the dykes follows a shear zone thatoffset-s a dyke of
quartz-feldspar porphyry, and is, therefore, younger than this porphyry
dyke. 'Ilhe bi,otite lamprophyre weathers greenish brown and contains about
15 per cent biotite in flakes up to -h inch long; other constituents are
orthoclase, albite-oligocl8lse, quartz, carbonate, chlorite, ,and white mica.
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In the vicinity 'of the Central Manitoba mine a few northwesterly
striking dykes of hornblende lamprophyre up to 10 feet wide cut the
gabbro and older rock-s. This is a fine-grained, black rock composed of
abundant hornblende with smaller amounts of oligoclase and quartz and
accessory magnetite.

Farther west and southwest, on the Redwing fraction, Gold Hill, and
other claims, several somewhat coarser grained dykes of hornblende
lamprophyre cut the large body and dykes of oligoclase-quartz diorite and
older rocks. One of the lamprophyre dykes is 20 to 40 feet wide, strikes
northwesterly, and is apparently at least 1 mile long. Other dykes are
3 to 80 feet wide and are very irregular in shape with angular bends, as if
filling irregular cracks in the country rock. Theoo dykes are dark grey
to black, weather brown, and consist of hornblende, albite, and quartz with
a little biotite and apatite; the feldspar is slightly altered to carbonate and
zoisite.

The lamprophyre dykes may be late basic differentiates of the magma
that solidified to form the albite granite and the oligoclase-quartz ruorite.

73601-2~
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CHAPTER III

STRUCTURAL GEOLOGY

FOLDING

The rocks of the Rice Lake series and the sills of meta-gabbro,
meta-diorite, and quartz diorite have been folded into a major anticline,
which is complicated on the southwest limb by several smaller synclines
and anticlines. 'Dhe axis of the major fold strikes north just east of the
Gunnar mine and thence trends northwesterly through Tinney Lake to
Cliff Lake. The northeast limb dips 60 to 80 degrees east, whereas the beds
in the {)omplicated folds on the southwest limb vary from horizontal to
vertical, .and at many localities 3Ireoverturned with dips of 70 to 80
degrees nort·heast. South 'Of Tinney Lake the main anticline plunges
steeply south. Northwest of the lake the dip of the beds on the axis
apparently flattens, and near Cliff Lake the anticline plunges northwest.
South of Tinney Lake many minor folds 100 to 400 feet across have been
developed along and near the axis of the fold.

Most prominent among the smaller folds on the southwest limb of the
major anticline is a southeasterly pitching sync·line extending southeast
from the Ace No. 1 claim *mile southwest of Stovel Lake. Other folds
occur just north and east of the lake and, althou~h their nature has not
been completely determined, they appear to be closely compressed anti
clines and synclines pitching gently northwest. The axes of the small
folds strike about parallel to the axis of the major anticline.

Many small drag-folds occur in the limbs of the larger anticlines and
synclines and can be seen best in outcrops of thinly laminated tuff. The
drag-folds generally pitch in the direction of the plunge of that part of the
major fold on which they lie. Thus, south of Tinney Lake, where the
main fold plunges steeply south, the drag-folds pitch 60 to 80 degrees
south, whereas between Tinney, Stovel, and Cliff Lakes, where the crest
flattens ,and then pitches nortJhwest, the drag-foLds generally pitch 10 to 30
degrees northwest. The upper beds have been dragged toward the crests
of anticlines a.nd away from the troughs of synclines, as would be expected
if they formed by differential movement along the beds as a result of the
major folding. Many beds have been irregularly crenulated and the
crenulations are especially well developed in beds lying on or near the axes
of .large folds.

Wrightl, on evidence apparently obtained chiefly just south of the
map-area, concluded that the formations throughout the map-area lie in
the south limb of a syncline, although recognizing the possible presence of
other folds. In the more detailed work, the determination of the major

1 Wr.ight, J. F.: Geology and Mineral Prospects of the Northern Part of Beresford Lake Map-area,
SouJtheast Manitoba; Geo!. Surv., Canada, Sum. Rept. 1023, pt. B, pp. 05-06.

Wright, J. F. Geology and Mineral Deposits of Part of Southeastern Manitoba; Gee!. Surv.,
Canada, Mem. 160, pp. 31-32 (1032).
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anticlinal structure and the smaller folds on the southwest limb was made
possible by many observations showing the direction in which the tops of the
beds face. Gradation from coarse material on one side of sedimentary
beds to fine on the other was the most useful single line of evidence. In
these beds coarse material at the bottom grades into fine at the top, and
the fine materia1 at the top of one bed changes abruptly to coarse material
at the b8lSe of the next overlying bed. Such variations occur across widths
of several feet in a few beds of arkose and volcanic breccia, but are most
commonly seen in thin laminations of fine-grained tuff. Crossbedding and
erosion scours were seen in a few places. At a few localities, particularly
in the immediate vicinity of the Gunnar mine, pillows are undistorted, and
their smooth, rounded tops and basal, tongue-like projections, which are
moulded into 8}Yaces between underlying pil:lows, serve to show the direction
in which the tops of the flows face. Along the south boundary of the Tene
claim a bed of arkose becomes coarser grained and conglomeratic to the
north toward the contact with a flow of andesite; the sediment holds
pebbles of the andesite and fills irregular spaces between pillows along the
contact, showing that the sediment overlies the lava.

REGIONAL SCHISTOSITY

The sediments and volcanic rocks of the Rice Lake series are generally
somewhat schistose, although at many localities they are massive. Sills
of meta-gabbro, meta-diorite, and quartz diorite vary from massive to
schistose, but are on the whDle more m8lSsive than the sediments and
volcanic rocks. T'hin beds of sediments lying between sills and flows or
between flows are more ,highly sheared than the adja<:ent formations, and
the shearing is generally concentrated toward the edges of the sediment.
Schistosity is especially well developed in the sediments, volcanic rocks, and
thin sills of meta-diorite throughout much of the northeast limb of the
maj or anticline.

T,he secondary cleavage everywhere strikes about north to northwest
and dips steeply east to northeast or is v·ertical. On the limbs of folds the
cleavage generalI.y strikes about parallel to the beds. Along and near the
crests of anticlines and the troughs of synclines the schistosity crosses the
beds and the sills at large angles and, as a genera1 rule, strikes parallel to
the axes of the folds, as mi~ht be expected if the schistose structure resulted
from the compressive forces that caused the folding. Along the northerly
trending axis of the main anticline south of Tinney Lake, however, the
cleavage crosses the axis and strikes northwesterly. Intrusive bodies of
gabbro, the dyke-like body of albite granite, the large body ,and small
stock of oligoclase-quartz diorite, and the dykes of porphyry and other
rocks were introduced after the development of the folding and regional
schistosity, although they are themselves partly sheared as a result of
later movement.

In the schistose sediments and pyroclastics, pebbles and fragments have
been elongated parallel to the cleavage or have been drawn out into cigar
shaped bodies pitc,hing in the direction of the plunge of nearby drag-folds
and major folds. Many pil·lows are somewhat squeezed and, in a band
of highly sheared andesite on the northeast limb of the major anticline
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and extending north from the Gunnar mine, pillows have been drawn out
to lengths of many feet with widths of only an inch or so. The squeezed
band of andesite is only about 500 feet thick, although the same band is
2,750 feet thick near the axis of the fold where the pillows are un-distorted
or only slightly 'elongated; the apparent reduction in thicknes5 may in
part be due to an original thinning of the flows, but probably is due main.Jy
to rock flowage. Bands of sediment and porphyritic trachyte likewise are
much thinner on the northeast limb of the major f.old than elsewhere.

SHEAR ZONES AND FAULTS

Two large5hear zones occur in the vicinity {)f the Central Manitoba
mine, one lying south of the mine and known as the south carbonate shear
and the other lyi,ng to the north and known ,as the north carbonate shear.
Both have been invadedal<ong muoh of their length by long bodies {)f
gabbro, which ,are generaLly massive but are locally sheared as if move
ment continued along the zones after the solidification of the intrusive
rock.

The south carbonate shear has been traced for 5-1 miles from Halfway
Lake, through Dove Lake to Stormy Lake, and varies from 5.0 feet or less
to 200 feet wide. For most of its length it follows a slightly curved course
and strikes southeasterly, although in the vicinity of Stormy Lake it
strikes south. The dip varies from 50 to 60 degrees northeast in the north
west part to 80 degrees east in the southeast part. The zone crosses
sedimentary and volcanic rocks of the Rice Lake series and sills and
irregular bodies of meta-diorite, and is evidently a fault for it offsets these
formations. The amount of displacement is large, but the direction and
amount of offset is unknown for the formations on one side oJ the fault
cannot be definitely matched with those on the o1>her side and the evidence
of direction of movement as furnished by drag-folds is contradictory as, if
the movement had been complex. T·he zone follows a swampy depression
for much of its length and outcrops at only a few .Jocalities on the sides
of the depression. In the vicinity of the mine it has been intersected in
several diamond drill holes and has been entered by crosscuts. Farther
northwest the shear appears to split into two branche&, which diverge from
one another toward the northwcs-t until they are 500 feet apart near
Halfway Lake.

On the Fighter and Growler claims the andesite and tuff are crossed
by many paral1el fractures for 50 f.eet north of the north edge of the south
carbonate shear. The fractures strike and dip para.Jlel to the shear and are
spaced 1 or 2 inches apart. Similwr closely spaced fractures were seen
here and there is sediments and andesite for distanc.es up to 1,400 feet
south of the shear. All appear to be closely connected in origin with the
forces that caused the main shear zone.

The north carbonate shear commences at a point on the north side of
the south carbonate shear just we5t of the Central Manitoba mine, diverges
from the south shear at an angle of 28 degrees, and extends easterly for at
least 3-* miles, passing just south of Wentworth Lake and continuing beyond
the lake to a lllirge drift-covered area. The locality where the two shears
meet is covered with swamp and it is not known whether the north shear
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branches from the south shear or is cut off by this shear. The north car
bonate shear is in most places about 100 feet wide. West of the Hope
claim, w.hiClhlies just south of Wentworth Lake, the shear dips 65 degrees
south, on the Hope -claim it ohamges tJhrough vertical to steeply north, and,
farther east, continues with a north dip of 70 to 85 de~rees. The shear,
together with the gabbro that has been intruded along the north edge of the
shear, follows a contact between meta-diorite to the south andandesite to
the north, althou~h toward the west 'a thin bed of tuff separates the gabbro
f,rom the andesite. The shear may be a fault, but no displacement has been
recognized as the shear fol'lows the s-trike and dip of adjacent formations.
The shear zone generally follows a drift-filled depression, but is well
exposed at some localities and has been intersected in several diamond
drill ,holes.

'Dhe south and 'north carbonate shears consist of fissile schists, which in
places are much crenu.lated and drag-folded. Schists derived from andesite
and meta-diorite are dark green and contain abundant chlorite, whereas
those derived from light grey tuff are light grey and sericitic. Much of
the sheared rock is speckled with abundant carbonate or is penetrated
along cleavage planes by numerous smaJ.l lenses and stringers of carbonate
and quartz. The schist and quartz carry grains of pyrite, but assay only
a little gold. Many outcrops weather rusty as a result of decomposition
of the pyrite and the carbonate, which is ferruginous-.

In addition to the north and south carbonate· shears, numerous smaller
shear zones occur at many places throughout the area. These strike in
many directions, but most of them trend west to northwest. The dips
vary from 20 degrees to vertical and are commonly &teep-Iy to the north and
northeast, although some are to the south and sDuthwest. Many of the
shear zones strike and dip parallel or nearly parallel to 1Jhe bedding of
enclosing rock formations; several such shears follow thin bands of sediment
and are well developed in sediments close to contacts with ande-site, meta
diorite, and gabbro. Others cross the bedding of sediments and volcanic
rocks 'or the ,gills 'Of meta-diorite at large and small angles; some of these
shears follow the regionalschistos-ity, whereas others cross this structure.

Many of the shear zones follow linear depressions and are largely
hidden benea1Jh muskeg or drift. The zones are up to 3,500 feet long, com
monly pinch and swell along the strike, and vary from 1 to 30 feet or more
wide. The walls are usually weH defined. Some of the zones spl,it into
two or more branchoo or ,end one against another, others lie end to end,
side by side, or are arranged en echelon. Some zones gradually narrow
toward the ends and in depth and finally die out; others end rather abruptly
along the st1'ike and down the dip; and a few pass from massive to schistose
rock and lose their identity in the regional schist'Osity. Andesite, meta
diorite,and gabbro are altered along the zones to dark green chlorite or
chlorite-carbonate schist&; more acidic rocks such as oligoclase-quartz
diol'ite and granite are altered to serictic or sericite-carbonate schists.

The shear zones lie in sediments, volcanic rocks, meta-diorite, gabbro,
albite granite, and the large body and stock of oligoclase-quartz diorite.
A few zones cross or follow dykes of porphyry and aplite, and evidently
formed later than these dykes, whereas other zones are penetrated along
cleavage planes by aplitic material. At the Gunnar mine tongues of
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granite project from the large dyke-like body of albite granite into shear
zones that lie in adjacent lavas, showing that the granite is y{)unger
than the shears; however, 6hearing along the zones extends for short
distances into the main granite body, showing that, although the movement
commenced before th€ intrusion of the granite, the shearing continued
after the granite had solidified. At this mine a dyke of biotite lampro
phyre follows a shear zone for a short distance and dies out in fingers
in the schist of the zone; the dyke is generally massive as if introduced
subsequent t{) the main movement, but is slightly sheared as if movement
along the zone continued after the introduction of the dyke. At the
Central Manitoba mine a dyke of hornblende lamprophyre is crossed by
a shear zone. Accordingly, the shear zones appear to have fmmed
over a -considerable period of time; some may be contemporaneous with
the intrusion of oligoclase-quartz diorite, albite granite and related dykes
of porphyry, aplite, and lamprophyre, whereas {)thers are earlier and still
others are later than these rocks.

Some shear zones that cross contacts between two rock formations
are wider and stronger in one rock than in the other. In the Gunnar
mine, for example, shear zones are strong in pillowed andesite, but become
narrow or die out on entering coarser, unpillowed andesite along the
strike and down the dip; these zones lose their identity in passing from
non-schistose andesite into regionally schistoee andesite. At the mine
and north nearly to Tinney Lake shear zones are more numerous in massive
or slightly schistose rocks just west of the anticlinal axis than in more
schisto-se rocks farther west and on the northeast flank of the large
fold. In the Central Manitoba mine some zones are wide and strong in
tuff and in gabbro, but become narrow and die out on entering meta
dioriie; other zones, entirely in meta-diorite, are of good width and length.

Some shear zones are known to be faults and some are not. The
south carbonate shear, described above, is the largest fault in the area,
although the amount and direction of displacement are unknown. The
dyke-like body of albite granite, as already mentioned,apparently follows
a fault, for the formations on one side of the granite are offset as much
as 400 feet with respect to those on the other side. In the vicinity of
the Gunnar mine several steeply dipping shear zones offset dykes of
quartz-feldspar porphyry and feldspar porphyry for distances of a few
feet to 350 feet, as measured horizontally. In the mine a fault, which
dips 23 degrees northeast, apparently offsets the lava flows but does not
appreciabLy ·offset the shear zone in which the ore-bodies l~e. On the Red
wing fraction just south of Halfway Lake a shear zone offsets a bed of
sediments and a contad between andesite and meta-diorite about 50 feet.

Vein quartz has been deposited along mo&t of the shear zones,as
described in the following chapter on Economic Geology.
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CHAPTER IV

ECONOMIC GEOLOGY

GENERAL STATEMENT

All known deposits of economic interest in the area are of gold-bearing
vein quartz. Almost the entire production of about $4,685,000 (April
1937) has come from the Central Manitoba and Gunnar mines. Small
amounts of gold have also been produced from a small open-cut on the
Elora claim and from the Beresford Lake mine. At the Central Manitoba
mine ore continued from the surface to a depth of only about 375 feet;
at the Gunnar mine it has been found at various depths down to 1,000
feet; and at the Beresford Lake mine no ore has been found below the
225-foot level.

QUARTZ DEPOSITS

General Character. The vein quartz has been deposited in shear
zones either in the form of long, rou~hly tabul,ar bodies known as veins
or, more commonly, as lenses and stringers distributed here and there
along and across the shear zones. The veins pinch and swell along the
strike and down the dip from 1 foot or less to 25 feet wide, and are
continuous for lengths up to 1,5()0 feet. The lenses are a few feet to 100
feet or more long. Vein quartz usually does not extend for the full width
or length of the shear zones and in several shears the quartz is known
to die out in depth although the shear continues. In a few deposits the
quartz is wide 'along the <lrests of rolls or drag-fDlds in the shear zones
and narrows or dies out on the limbs of these small folds, forming saddle
reef structure.

The quartz-bearing shear zones strike in many directions, but com
monly trend west to northwest. Most of them dip steeply north to
northeast, althDugh some are vertical or dip south to southwest; others
dip in opposite directions toward the ends and are vertical in the middle;
some veins, when traced d{)wn the dip, fiattenabruptly on gently pitching
rolls and then resume their normal dip. Many of the zones, especially
in the east half of the area, strike and dip parallel or nearly parallel
to the bedding planes of enclosing rock formations; others cross the.
bedding at large or small angles, some paralleling the regional schistosity
and others crossing the cleavage at various angles.

The deposits lie in pratically all rocks of the area. Several follow
thin bands of sediment or 'Occur in narrow or broad bands of sediments
close to contacts with andesite, meta-diorite, and gabbro. Others lie wholly
witJhin andesite, trachyte, meta-<liorite, gabbro, ·and o!igoclase-quartz
diorite, or cross contacts between these and other rocks. Where shear zones
weaken or die out in passing from one type of rock to another, as from
andesite to albite granite, from pillowed andesite to unpillowed andesite,
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from massiveandesite to schistose andesite, and from tuff or gabbro into
meta-diorite, the quartz bodies likewise become narrower or die out. South
of Tinney Lake quartz-bearing shear zones are fairly numerous in the
vicinity of the large dyke-like body of albite granite, and are especially
abundant toward the south end of this granite body; most of them lie in
non-schis'cOse, pillowed, andesitic lava just wes·t of the axis of th€ main
anticline, and only a few occur in more schistose andesite immediately
to the west and in highly sheared andesite on the 'east flank of the large
fold. Quartz bodies in the Gunnar mine lie in shear zones in non-schistose,
pillowed andesite near the south tip of this granite body and just west
of the anticlinal axis. The Beresford Lake mine is on a deposit in a sill
of meta-diorite on the nortJheast limb of the majorantidine. Quartz
deposits at the Central Manitoba mine occur on the southwest limb of
this fold, both in the sill of rneta-diorite and in adjacent sediments and
gabbro; these deposits lie in a trough-shaped' block of ground 1ying hetween
the north ann south carbonate shears. Elsewhere, deposits of vein quartz
are more abll11dant than usual in and near bodies of ·oligoclase-quartz
diorite, in andesitic lava no,rth 'of the Central Manitoba mine, and -along
the edges of sedimentary bands in an area of close anticlinal and synclinal
folding just southwest of tJhe main anticlinal axis norlh and .southeast of
Stovel Lake.

The quartz varies from white to grey or bluish greya'nd glassy, ·and
from coarse to sugary textured or very fine grained and cherty. In some
veins the grey or bluish grey quartz is banded parallel to the walls. In
other deposi·ts th€ grey quartz is crossed normal to the strike by many
gash veinlets of white or clear glassy quartz, forming a ladder structure.
At some localities the quartz has a spotted or mottled appearance, due
to the presence of many small, poorly defined patches of grey quartz
lying in a grounclmass of white quart.z. In several deposits the spotted
quartz appears at the surface, whereas in two veins in the Central Manitoba
mine smoky grey quartz at and near the surface passes into the spotted
variety 'at depth.

Mineralization. Pyrite occurs in the quartz of almost all the deposits
in the area, generally as disseminated grains and less commonly as small
patches or short veinlets or streaks. YIost deposits contain, in addition to
pyrite, smaller amounts of chaJ.copyrite, 'and, less commonly, pyrrhotite.
All three sulphides occur in the veinf' of the Central Manitoba mine. In
the ore from one of the veins in this mine the copper content averaged
about O· 5 per cent, and analyses showed the presence of small amounts
of zinc, lead, and nickel; the zinc and lead suggeiit that small 'amounts of
sphalerite and galena may have been present, and the nickel is possibly
contained in the pyrrhotite. The quartz in the Gunnar mine also contains
pyrite, chalcopyrite, and pyrrhotite, 'and carries, as well, sphalerite and a
little galena and arsenopyrite. Sphalerite also occurs in other deposits
near the dyke-like body of albite granite and at the Beresford Lake mine.
Much of the vein quartz in the area holds small patches and veinlets of
brown weathering, ferruginous carbonate, and in places carries patches of
massive, fine-grained chlorite, and 'Small amounts of pink 'albite, biotite,
sericite, and black Or brown tourmaline.
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Native gold occurs in the quartz and sulphides'. In the Gunnar mine
gold generally occurs where sphalerite is present, and is plentiful along
streaks ofa mixture of fine-grained pyrite and other sulphides, especially
where gash veinlets of glassy quartz are numerous. As a general rule,
important quantities of gold are more likely to occur in quartz bodies
carrying plentiful sulphide minerals than in those in which sulphides are
rare or lacking. Sulphides 'and gold a·recommonly more plentiful in fine
grained, grey and bluish quartz than in milky white quartz, although some
bodies of white quartz have made ore. In some of the veins in the Central
Manitoba mine sulphides and gold occur chiefly in grey quartz, decrease in
quantity with depth, and are not plentiful in the lower parts of veins
where '"vhite quartz appears. Chalcopyrite and pyrrhotite occur in minor
quantitiec: in the upper parts of ore shoots in No. 1 shear zone in the
Gunnar mine, but become prominent at depth in these shoots. Silver,
which is probably alloyed with the gold, has been recovered in the ratio
of 1 of silver to 6 of gold from the Central Manitoba mine and 1 of silver
to 9 of gold from the Gunnar mine.

Ore-bodies. Two ore-bodies have been found in No. 1 shear zone in
the Gunnar mine; one extends from the surface to the 375-foot level and
the other extends from the SOO-foot to the 750-foot level. Both rake
45 to 55 degrees southeast, and are longer in vertical than in horizontal
dimension. The upper ore-body is almost co-extensive with a body of
quartz that ends to the southeast against or close to a dyke of quartz
feldspar porphyry. Highest gold content is well toward the southeast
end of the shoot near the porphyry dyke. Although the shear in which the
ore-body lies cuts through the dyke and is not blocked by it, the shear is
possibly somewhat constricted along the plane of intersection, and so acted
as a dam to the rising gold-bearing solutions. The lower ore-body ends to
the east against a dyke of lamprophyre, which fills almost the whole width
of the shear and clearly acted as a dam to the rising solutions.

In the Central Manitoba mine some sixteen ore-bodies have been mined
from eight deposits. These ore-bodies occurred at or near the surface, and
almost no ore was found below the 375-foot level, although vein quartz
continues to greater depths. Most of the ore-bodies are much longer in
horizontal than in vertical dimension, and lie either horizontally or rake
at angles of 5 to 30 deegres either to the east or west. The gentle rake of
some of the boclies is explained by the fact that they follow, in part at
least, gently pitching rons or drag-folds in the shear zones and extend for
only short distances above and below the rolls. Much of the ore, however,
was on normal dips, and some rolls did not yield ore. The largest ore-body
extended along the east part of the Kitchener vein for 800 feet, continued
for 650 feet in the Eclipse branch vein and for 450 feet in No. 1 Branch
vein, and extended from the surface to the 375-foot level. Another large
ore-body was 1,120 feet long, and likewise extended from the surface to
the 375-foot level; this and other bodies are irregu'lar in outline and contain
patches of low-grade material, which was not mined.

In the Beresford Lake mine small sections of ore have been found
from the surface to the 225-f.oot level, but are not known to form a single
ore-body to this depth. No ore has been located on the 325- and 50D-foot
levels.
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Wall-rock Alteration. Schists along and near the edges of the bodies
of quartz, and forming included blocks and shreds within the quartz, com
monly carry disseminated grains and cubes of pyrite and in places are
much altered to brown weathering c'arbonate, but carry little or no gold
and nowhere make ore. In the Gunnar mine, normal, dark green, chlorite
carbonate schist of the shear zones is usually altered to a buff or grey rock
for a few inches from bodies of vein quartz; this altered material consists
of ferruginous carbonate, chlorite, quartz, biotite, -and small amounts of
albite, white mica, titaniferous iron ores, leucoxene, titanite, tourmaline,
pyrite, pyrrhotite, gold, and a bright green, chromium-bearing mica, prob
ably mariposite.

Origin
The quartz deposits lie in virtually all ro{)ks of the area and are

younger than the dykes of aplite, porphyry, and lamprophyre, which
are the youngest rocks and which appear to be, for the most part,
late differentiates of the magmas that soHdified to form the oligoclase
quartz diorite and albite granite. Although the deposits are scattered
throughout much of the area, they are more plentiful in .and near bodies
of oligodase-quartz diorite and albite granite, and none are far from
dykes of aplite and porphyry. Both vein quartz and the dyke rocks have
been introduced along some shear zones, where they are intimately mixed
with one another, and in places elsewhere the granitic and dyke rocks
contain abundant vein quartz in the form of irregular patches and inter
lacing veinlets with ill-defined boundaries. Both the quartz bodies and the
intrusive rocks contain a1bite or other soda-rich feldspar and almost no
potash feldspar. These facts suggest that the vein quartz is related in
origin to the highly oodic oligoclase-quartz diorite and 'albite granite.

SUGGESTIONS TO PROSPECTORS

Practically all gold deposits in the area consist of vein quartz deposited
along shear zones, and most of the gold occurs in the quartz or in sulphides
in the quartz. Although such deposits are numerous, only a few contain,
or might be expected to contain, gold' in sufficient concentration and quan
tity to make ore-bodies. The known ore deposits occur under a variety of
conditions, and no rule that applies to the area as a whole can be given
for their occurrence. However, it may be inferred from a study of the
deposits and the areal geology that certain places, as described below, are
especially favourable for prospecting.

At the Gunnar mine ore-bodies occur in a shear zone in non-s·chistose,
piUowed andesite close to a dyke-like body of albite granite. The shear
n.arrows or ends on passing into the granite or into unpillowed andesite
and! loses its identity on passing ipto schistose andesite. Accordingly, these
rocks are less favourable than the non-schistose, pillowed andeS'ite. Non
schistose, pillowed andesite like that at the Gunnar mine extends for about
1,600 feet north of the mine and for about 1,000 feet east and 1,000 feet
west of the body of albite granite, and all shear zones in this area should
be thoroughly explored. Especially careful search should be made where
the shears cross dykes of porphyry or lamprophyre, for, in the mine, dykes
of these rocks have acted as dams to ore-bearing solutions. Because of
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the suggested genetic relationship between the vein quartz and the albite
granite, the various rocks near the albite granite farther north cannot be
considered unfavourable, although piHowed andesite there is generally more
squeezed and distorted than at the Gunnar mine. Highly sheared pillow
andesite and other rocks on the east limb of the anticline and extending
northeasterly from the Gunnar mine and thence along the west shore of
Beresford Lake are less favourable.

Only slightly squeezed and distorted pillow andesite occurs elsewhere
in the map-area, and is plentiful on the Clover No. 4 and Clover No. 1
claims and on the Vega fraction just northeast of Starmy Lake, where the
andesite is cut by dykes of feldspar porphyry. Although no important
deposits are known to have been found there, the rocks 'are somewhat
similar to those at the Gunnar mine and should be carefully prospected.

The largest ore-bodies in the Central Manitoba mine lie in a shear
zone in a narrow band of tuffaceous sediment close to the contact with a
narrow sill of gabbro that has been intruded between the sediments and a
large sill of meta-diorite. Where the shear zone in which these bodies
lie extends through the gabbro into the meta-diorite, the ore continues in
gabbro, but does not occur in the meta-diorite; this suggests that the sedi
ments and gabbro are more favourable than the meta-diorite. Other ore
bodies, however, occur in shear zones entirely within meta-diorite. The
Central Manitoba deposits lie on the southwest limb of the large anticline,
and the sill of meta-diorite extends to the axis of the fold just north of the
Gunnar mine and thence along the east limb of the fold to the Beresford
Lake mine, where small ore-bodies also occur in the meta-diorite. Any
strong shear zones holding plentiful vein quartz either within sills of meta
diorite or in sediments Or other rocks along the edges should be thoroughly
prospected. During the folding of the area shearing movement would be
expected to occur in thin beds of ,incompetent sediments along contacts of
la'rge sills of competent meta-diorite, and the narrow bands of sheared sedi
ments should,accordingly, be weak zones suitable for the 'a.cceS81 of vein
material.

The north and south carbonate shears 'contain many lenses and vein
lets of quartz and a little gold, but the shear zones ,are so wide and long
that the gold, so far as known, has been too widely dispersed to form ore
bodies. However, a careful search along the south carbonate shear might
reveal certain localities where the shear has been abruptly blocked or
greatly 'constricted by bodies of gabbra that have been intruded along much
of the shear zone and ,have in part ,been sheared by later movement along
the zone; it is possible that v,ein material and gold may be concentrated by
damming of the vein-forming solutions at such local'ities.

It is interesting to compare the north 'and south carbonate shears with
a large shear zone known as the Cadillac " break" in the CadilIac area,
Quebec, where the soft schists of the break were not favourable f{)l' the
ascent of vein-forming solutions; the solutions found their way into sub
sidiary fractures and formed ore-bodies in nearby, more massive rocks. 1

Likewise, in the Yellowknife Bay-Prosperous Lake area, Northwest Terri
tories, most of the gold deposits occur ,in shear zones not far from a major

1 Gunning, H. c.: Cadillac Area, Quebec; Gool. Surv., Canada, Mem. 206, p. 39 (1937).
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fault. 2 The Central Manitoba deposits lie betw{len the north and south
carbonate ,shears and occur in shear zones that may be related in origin
to these two large shears. Although important subsidiary shears are not
known elsewhere, a search for bran~h or parallel shears near the north
and south oarbonate ,shears appears to be advisable. An area immediately
southwest of the south carbonate shear, between Stormy Lake and Dove
Lake, is especially favourable intJhis respeot because any vein material
emanating from the same ,source as the numerous porphyry dykes just to
the <southwest might be dammed against ,and beneath the northeasterly
dipping dyke of gabbro that fO'llows the main shear.

2 Jolliffe, A. W.: Yellowknife Bay-Prosperous Lake Ar..... Northwest Territoriee; GooI. Surv., Canada,
P>ltPer 38-21, pp. 39-41 (1938).
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CHAPTER V

DESCRIPTIONS OF PROPERTIES

lGUNNAR GOLD MINES, LIMITED

The property of Gunnar Gold Mines comprises thirteen mineral claims
and ten fractional claims, or some 750 acres. Underground work has been
confined to Laird and Gunnar Fraction claims, where two shafts havoC been
sunk and a surface plant has been erected (See Plate I). Surface wOTk
has been done on· the Madeline and other claims.

Laird and Gunnar Fraction Claims

Rich quartz was discovered in February 1933 on the surface on Gunnar
Fraction mineral claim, one of a number of daims staked ~n 1920, 1921, and
1922. Intensive '8urfaceexploration was started on August 1, 1933. In
October of th€ same year Gunnar Gold Mines, Limited, was incorporated.
The sinking of No. 1 shaft began on April 1, 1934, and a 150-ton mill was
completed by February 1, 1936. First bullion was poured on June 1, 1936,
and by January 1938 the total value of gold produced was reported to be
over $1,000,000.

Underground work has been done on shear zones Nos. 1, 2, and 3.
No. 2 and No. 3 zones lie south and north, respectively, of the main (No.
1) zone. No. 1 shaft, 1,000 feet deep, serves No. land No. 2 zones. The
No. 1 zone has been explored by drifts at 125-foot intervals down to,
and including, the 1,000-foDt level. Shorter drifts on No. 2 zone have
been opened by crosscuts from No. 1 zone on the 375-, 500-, and 625-foot
levels. All ore, ()ther than some afforded by development work has been
drawn from two ore shoots near No. 1 shaft in No. 1 zone. More than
12,000 feet of crosscuts and drifts are served by No. 1 shaft. No. 3
zone is served by No. 2 shaft, sunk to the 125-foot level where about 300
feet of drilling and cr-osscutting 'are reported to have been done. A crosscut
has been driven on the 375-foot level from No. 1 zone to a p-oint vertically
below No. 2 shaft. All workings on No. 3 zone were ,flooded (September
1936) ,and could not he ex·amined.

Quartz bodies carrying free gold have been f{mnd in shear zones Nos.
1, 2, and 3, and ore-bodies have been found in No. 1 shear zo·ne.

No. 1 shear zone (locality 13, Map 535A, and Figure 1) Ihas been traced
on the surface for at least 1,800 feet. It strikes and dips nearly parallel
with the pillowed, andesitic and basaltic lavas that underlie much of the
property. The flows in the vicinity of No. 1 shaft (sunk to explore No.
1 shear zone) dip 75 degrees southwest. To the northwest, along the
strike of the shear zone, the angle of dip of the flows increases and becomes

1 This descripLion and aecompanywg mine map a·re based on an e..aminaLion made in Sept.ember
1936. In an Appendix on page ". some of the results of underground work up to November 1938 are
described. as reported in mining journals.
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vertical 575 feet from the shaft. The flows maintain this attitude for
about 300 feet, beyond which they are overturned and dip northeast.
About 645 feet northwest of No. 1 shaft the shear zone enters the main
body of the dyke-like mass of albite granite, here about 220 feet wide.
Beyond the west edge of the 'granite the shear zone has been traced for
320 feet in the lavas, but no attempt has been made to follow the weak
shearing farther and the amount of .overburden has prevented its being
traced on the surface. The drift on the 375-foot level follows the shear
northwesterly into the granite mass, passes through some unsheared· granite,
and then follows strong shearing in the lavas for 180 feet beyond. On the
500-foot level the shear zone is continuous and just skirts the south tip
of the granite: on deeper levels it is continuous and passes below the
northerly plunging end Df the granite ,body. The shear z'one has been
traced on the surface for 615 feet southeast of No. 1 shaft, but in this
direction the lavas, which at No. 1 shaft and northwest are unsheared
(except along the zone), become more and more schistose and the shear
zone loses its identity.

The width of No. 1 shear zone on the surface and underground ranges
up to 30 feet, perhaps averaging 15 feet, and is best defined where it
cuts the non-schistose, andoesitic lavas. The zone does not exadly follow
the bedding of the lavas, and where it passes from the well-pillowed,
andesitic varieties to the coarser grained, massive lavas it narrows and in
some cases ends. In the albite granite the shear also narrows, weakens,
and probably dies out in the centre of the body.

The lavas within the shear zone have been altered to chloritic schist
and: soft, greenish grey carbonate schist. The proporliDn of carbonate
varies from place to place. Where most .abundant, the rock is composed
of ferruginous carbonate, chlorite, and a little quartz, all in a streaky
arrangement. Where the shear extends into the granite this rock has been
altered to a schist of quartz, sericite, carbonate, and chlorite.

The principal known bodies of vein quartz in No. 1 shear ZDne occur
near No. 1 shaft between the surface and the 750-foot level, and near
the albite granite Dn the 375-, and 500-foot levels. The quartz near No.
1 shaft occurs in two shoots, which have yielded nearly all the ore extracted
to date. Quartz occurs as solid lenses, as lenses including altered fragments
of country rock, and as stockworks of interlacing or parallel veinlets within
the sheared lavas. Three types of quartz were noted: (1) mottled or
streaked, grey, sugary quartz, which is cut by (2) transverse veinlets of
clear, glassy quartz and (3) separate bodies of rather uniformly milky
white quartz. High-grade quartz is almost invariably of the grey, sugary
variety cut by the transverse veinlets of younger, clear, glassy quartz.
These transverse veinlets 'average 1 or 2 inches wide ·and cDnstitute only
a few per cent of the total quartz content of such bDdies. Quartz near
No. 1 shaft is of types (1) and (2) and often of high grade: quartz near
the granite is mainly of type (3) and of lower grade. Quartz of the two
shoots near No. 1 shaft averages less than stoping width, and in some
places is of such high grade that a width of a foot or less may be profitably
mined. Quartz bodies west of the shaft, near the granite, are up to 7
feet wide, of lower grade, and it has not yet been proved that they can be
profitably mined.
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The two ore shoots near No. 1 shaft are separated by a fault dipping
gently northeast between the 375- and 500-foot levels. Neither ore shoot
has been mined to the f.ault: the upper shoot has been partly stoped from
the surface to the 375-foot level; the lower shoot has been partly stoped
from the 750-foot level to a short distance above the 500-foot level, and
stoping had not reached the fault at the time of examination (September
1936) . The shoots plunge 45 to 55 degrees southeast, and the top of the
lower shoot (as explored to date) lies about 180 feet northwest of the
bottom of the upper shoot (as explored to date). The shear zone dips
from 75 degrees southwest to nearly vertical in the vicinity of these ore
shoots.

The lower ore shoot has been opened on the 750-, 625-, and 500-foot
levels for lengths of 230, 160, and 60 feet, respectively. Ore (quartz and
included schist) averages about 3 feet wide. Near the east end of the ore
shoot ,a lamprophy·re dyke a foot or so thick enters the shear zone at an
oblique angle from the northwest, and within it swells nearly to the width
of the zone, which here measures a little more than 10 feet. The dyke
continues in the zone for distances of 35 to 65 feet, as exposed on the three
levels, and the main part is unsheared. It ends to the southeast in slightly
schistose tongues within chlorite and carbonate schist of the shear zone.
Much of it has not been cut by quartz veins, but in places the dyke rock is
cut by closely set, parallel. veinlets of auriferous quartz. The gold-bearing
quartz continues a few feet east of the dyke material in the shear zone, but
the great bulk of it lies to the west of the dyke, as does the highest gold
content. It is evident that the quartz was introduced after the lamprophyre
dyke, and that the iI1trusion of the dyke did not take place until shearing
along the zone had nearly ceased. The dyke occupies nearly the whole
width of the shear zone and probably acted as a dam to the rising ore
solutions. At the time of the examination neither the upper nor lower
limits of the shoot had been reached. The upper limit probably reaches
the fault that dips 23 degrees northeast, and that has been found on the
500-foot level east of the shaft, on the 375-foot level west of the shaft, 'and
in the shaft between the two levels. So far as is known, the fault in no
way affects the shear zone or ore-bodies, and the lower ore shoot may
extend above the fault and even be continuous with the upper shoot.

The upper shoot has been opened on the 125-, 250-, and 375-foot levels,
and on these levels is 170, 170, and 315 feet long, respectively. Ore (quartz
and included schist) 'averages about 2 feet wide. The upper stope sugge&bs
that the shoot was about 110 feet long on the surface. It has' not been
stoped below the 375-foot level and has not· been located on the 500-foot
level. The qual.'tz that makes the ore-body pinches out to the northwest.
The southeast edge is marked by a quartz-feldspar porphyry dyke, which
at the surface ranges in width between 5 ·and 20 feet. It strikes 'a little
west of north ·and at one place dips 60 degrees east. Near the mine office

, the dyke ceases for a distance of 30 feet. This is not due to faulting and
undoubtedly the dyke is continuous underground. In the immediate mine
area it is crossed by four shear zones, which strike between west and north
45 degrees west, and each one of them displaces the dyke, offsetting it
to the northwest on the northeast side of the shear zone. The horizontal

73601--3
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displacement along No. 1 shear zone is 240 feet. Underground, the dyke
may be seen in the north wall of the shear zone, with which it makes an
angle of 45 degrees. The trace of the dyke on the shear zone dips 45 degrees
along a direction south 60 degrees east. The junction of the dyke and
shear zone is covered 'at the surface, and underground the dyke was seen
at the shear zone only on the 375-foot level. Here, thoroughly schistose
dyke rock, still with clearly recognizable quartz phenocrysts, walls the
north side of the shear zone for 40 feet east from the juncture of dyke and
shear zone. The easterly 9 feet is about 2! feet thick. The eontinuation
of the dyke in the south wall has not been found underground, possibly
because the south wall of the shear has not been thoroughly explored. No
quartz wa's seen veining the schistose porphyry lying in the shear zone.

The dyke appears not to have entered the shear zone but to have been
faulted by it and: -dragged easterly along the north wall. P.resumably, this
faulting was acco-mplished prior to the introduction of vein quartz, because
ae already indicated the ore of the lower ore shoot was introduced into
the same shear zone after the completion of all major movements. The
dyke, therefore, was probably emplaced consider,ably in advance of the
introduction of the vein quartz and formation of the ore shoot. This
shoot ends where the quartz-felclspar porphyry dyke is crossed by the
shear zone, and neither quartz nOT ore ,extend east 0.£ this place. Highest
gold content on each drift occurs towards the east side of the stope. The
shear zone is not blocked by the dyke, although the shoot is so situated
as to strqngly suggest that the rising solutions were dammed along a
plane corresponding to the line of juncture of the porphyry dyke and' the
shear zone. Possibly the dyke acted sO'll1ewhat as a buttress, constricting
the shear zone at this point. That there is a constriction is indicated on
the 125-foot level where the shear zone is 22 feet wide opposite the &haft
and 50 feet east, at the junction of dyke and shear, it is only 7 feet wide.

The bottom of the upper ore shoot had not been located when the
mine was examined. It was not located on the 500-foot level where work
was hindered and eventually abandoned because of broken ground and the
inflow of water along the low-dipping fault zone already referred to. The
fault crosses the shear zone on the 500-foot level about 230 feet southeast
of the shaft and nearly vertically below the southeast edge of the OTe
shoot and the porphyry dyke on the 375-foot level. A bul.khead has been
placed at the fault on the 500-foot level to- hold back the water, and the
drift was not examined in the critical ground southeast of this point. The
porphyry dyke should intersect the shear about 80 feet southeast of the
fault at the bulkhead, and the downward co.ntinuation of the ore shoot
would be looked fOT near, and northwest of, the dyke. Although neither
dyke nor ore shoot has been located on this level, it is expected that the
dyke extends down that far.

Along No. 1 shear zone, west of the stoped ore shoots, two main quartz
bocliies have been opened by drifts on 375- and 500-foot levels east and
west ,of the main granite body. The quartz body east of the 'granite is
85 and 140 feet long on the 375- and 500-foot levels, respectively, averages
about 1-! feet wide, and has not been located above or below these levels.
It is reported that this shoot can proba:bly be mined at a. profit. The body
west of the granite has been encountered only on the SOO-foot level, and
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is there 140 feet long. Its average width is about 5 feet, but at its widest
point it is a body of solid quartz 7 feet wide. The gold content is rather
low.

The shear zone in the vicinity of these shoots strikes north 70 degrees
west and dips 80 degrees south to 85 degrees north. On the 375-foot level,
the quartz body east of the granite is closely parallelled by a tongue of
granite that follows the shear for about 250 feet. This rock is distinctly
sheared, and white mica and carbonate replace much of the felds.par.
Where the shear enters the main mass of the granite, however, it weakens
and appear-s to die out for 40 feet. It again becomes well defined in the
lavas west of the granite. On the 500-foot level the granite does not cross
the shear zone, but is visible on the north wall for about 85 feet. The
granite is not intersected by the drifts on either the 625- or 750-foot levels,
and ,hence the nose of this dyke-like mass must plunge steeply north.

Shearing continues beyond the limits of the workings to the northwest,
the southeast, and in depth. Drifting at 1,000 feet, the deepest level,
shows a fairly strong shear zone, averaging aibout 6 f.eet wide, for about
300 feet. The pillow lava wall-rocks, how.ever, are all somewhat sheared,
and the shear zone is not bounded by sharp walls. Some rich gold'-bearing
quartz, of insufficient length or width to form ore, has been found on this
level. The shearing extends beyond the limits of the drift in both direc
tions. Drifts on the 125-, 250-, 375-, 625-, and 750-foot levels, east, all
end in unpillowed andesite, and the shearing is weak in all these east
faces. The longest east drift is on the 750-f{)ot level, which. has been
driven for about 825 feet southeast from the shaft. The strike of the
shearing on this level changes from north 55 degrees west at the shaft, to
north 20 degrees west at the east face. The shear zone continues beyond
the faces of all the west drifts, and on the 375-, 500-, 625-, and 750-foot
levels has been follow,ed west of the shaft for about 905, 900, 825, and 905
feet, respectively. These four faces are partly or entirely within unpillowed
andesite, and the shearing here ranges between 3 and 9 feet wide and is
weaker than nearer No. 1 shaft.

No. 2 shear zone (locality 14, Map 535A, and Figure 1) lies south of
No. 1 shear zone and has been traced on the surface from a point 65 feet
within the granite, westerly for about 825 feet. Its width ranges from
7 to 20 feet. Gold-bearing quartz occurs within this zone, 'but ,has not
been found in sufficient quantity to form ore shoots. The strike ranges
from south 75 degrees west at the granite to north 70 degrees west near
the western end. The dip at the granite is about 85 degrees south: the dip
at the west end is nearly vertical. The west contact of the granite is not
offset by the shear zone. No. 2 shear is paralleled on the surface by
another shear zone, lying 80 feet south, which has been partly traced from
the south tip of the granite, westerly for 385 feet. Both these shears have
been explored by short drifts on the 375-, 500-, and 625-foot levels. On
the surface, No. 2 shear ends to the east in the granite: to the west it
pinches and ends where it enters unpillowed andesite. On both the 625
and 500-foot levels it has been traced for 170 feet, and continues beyond
t,he east and west faces. On the 375-foot level it has been traced for about
100 feet, is 9 feet wide in the east face, and seems to pinch out to the west.

73601-8~
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Neither No. 2 shear, nor the shear paralleling it to the south, was encount
ered by a crosscut driven frDm No. 1 shear on the 750-foot level. Both
these shears lie principally within pillowed andesite: the southern shear
dies out near the west face of the drift on the 500-foot level where it enters
urupillowed, coarse-grained andesite.

Quartz bodies found within these shears average 'abaut It feet wide
and have been followed for drift lengths up to 150 feet. The gold content
averages less than that of the ore shoots of No. 1 shear, although some
channel samples assay several ounces of gold a ton. The quartz is greyish
white, sugary, and in places contains transverse veinlets of younger, clear,
glassy quartz; in these places the gold content is unusually high. No
quartz has been stoped from either of these shears, and no exploTatory
work was being done on them at the time of examination.

No. S shear zone (locality 15, Map 535A, and Figure 1) Lies east of the
albite granite and about 560 feet ,north of No. 1 shear zone. It has been
traced on the surfaoe for a total length of 750 feet: from the granite it
trends nearly due east for about 520 feet; the strike then changes abruptly
to south 60 degrees east for 230 feet, beyond which the shearing weakens
and probably ends. The shearing ends to the west where the zone enters
the gra-nite. The maximum width of the zone at the surface is 20 feet,
and the average width about 8 feet. The dip ranges between 60 and 80
degrees south. The quartz-feldspar porphyry dyke encountered at No. 1
shear zone meets No. 3 zone about 80 feet east of No. 2 shaft. Movements
along the shear zone have offset the dyke 27 feet west on the north side
of the zone. The east cont8;Ct of the granite is not offset by the shear zone.
Trenching indicates an ore shoot over 200 feet long between the granite
and the dyke, and neither quartz nor ore has been found east of the dyke.
The highest gold content is found near the ea'st end of the or,e-bod,y, about
65 feet west of the porphy,ry dyke. The shear zone is blocked by the
slightly offset ends of the porphyry dyke, and this probably caused the ore
shoot to form to the west of and beneath the d~ke, which here dips about
60 degrees northeast. The shoot is expected to plunge easterly, parallel
to the trace of the dyke on the 'shear zone, as do the ore shoots near No. 1
shaft in No. 1 zone. Underground openings on the 125-foot level, served
by No. 2 shaft, could not be -examined. The west end of the shear zone at
depth probably follows the ea-stcontact of the granite, which here dips
about 50 degrees east. The ore shoot may 'be co-extensive with the quartz
body and the quartz similar to that of the ore shoots near No. 1 shaft
in No. 1 zone.

Mineralization. Vein material at Gunnar mine is principally quartz
with pyrite, sphalerite, chalcopyrite, and pyrrhotite together making up ~
few per cent.
. Pyrite is the most ,Plentiful sulphide. occ.asionally, as in the quartz
III No. 3 shear zone, It occurs as nearly so1Jd masses wherein closely
packed grains range up to 1 cm. It is reported that such material usually
contains only ,a little gold. Many ind"ividual grains in these masses are
clearly fractured and veined by quartz, galena, sphalerite, and cha1copy
rite. High-grade ore is usually indicated by finely granulated pyrite lying
along streaks or cracks of crushed sugary quartz. Galena, sphalerite,
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chaloopyrite, and gold also follow these crushed streaks. Some pyrite
occurs as grains about the borders of, and as disseminations within, rib
bons and fragments of wall-rock in the quartz. A little pyrite ofa dis
tin<ltly younger generation accompanies marcasite and calcite as encrus
tati<Jns in fiat seams and open fissures, which cut through shear zones,
quartz bodies, and adjacent wall-rnck.

Sphalerite is considered by mine officials1 to be a reliable indioator
of g<Jkl ore. It is in most cases dark brown and, with galena and chal
copyrite, veins and -embays the earlier fractured pyrite.

Chalcopyrite and pynhotite usually occur together. They are found
in minor quantities in the upper part of the ore shoots near No. 1 shaft
in No. 1 zone, but become prominent at depth in these ore shoots. They
are the most plentiful sulphides in the quartz bodies of No. 2 shear zone,
and gold! content <Jf the quartz ,bodies seems to be lower where these
sulphides are plentiful. Pyrrhotite appears to have formed at depth in No.
1 wne, and everywhere in No. 2 zone, in preference to pyrite.

Ga'lena was probahly the l'ast sulphide to form and occurs in very
small quantities, usually with sphalerite and chalcopyrite.

A few isolated grains of arsenopyrite were seen on the 500-foot
level.

Visible gold is common in the vein material of the ore shoots. Most
of the gold occurs in quartz, but minor quantities are associated with
chalcopyrite, sphalerite, pyrite, and pyrrhlJtite. The largest amount of
the gold is in the minus 200 plus 280 iIllesh eize. 2 Gold was' noted only
in the free state. Milling for the first 7 months produced gold 'and silver
in the ratio of 9 to l,and probably most of the silver is alloyed with the
gold. W,all-rock never c{lllstitutes ore and is considered as essentially
barren of gold by t.he mine operators. In polished secti<Jn the gold is seen
as grains, blebs, and veinlets in fractures in quartz: less commonly it
occurs as grains along the edges of sulphide nests; rarely is it seen as
grains within apparently unfractured pyrite. In thin section it is seen
to be most plentiful along ribbon-like streaks of fine, granular quartz
aCC<lmpanied byalbite, ferruginous carbonate, white mica, and fine
grained sulphides.

Three types of quartz were noted. Highest gold content is found in
grey, mottled and streaked, sugary to nearly cherty quartz. Such quartz
has probably first formed in the shear zones as dark grey, glassy quartz
and later movements ,along the same zones have crushed it and fonned
streaks and seams ,of fin~ly granulated quartz paxal,lel to the vein walls.
These streaks vary from a fraction of an inch to several inches wide and
many conta,in finely granular sulphides and gold. A second type of
quartz occurs as transverse I;lassy veinlets, whi~h cut the streaked,
sugary, grey quartz. These veinlets are perpendicular to the vein walls,
dip at all angles, show sharp contacts against the sugary quartz, and in
many cases contain coarsely granular carbonate, albite, sulphides, and
gold. The veinlets are nowhere more than a few inches wide. Gold con
tent of the quartz bodies is often ,highest where these transverse veinlets

1 Houston, James: Mine manager, personal communica.tion.
2 Timm, W, B.: Gold Ore from Gunnar Gold Mines, Limited, at Beresford Lake, Mani,toba; Mines

Branch, Dept. of Mines, Canada. Ore Dressing and Met.alJurgicat Inv.stigalion No. 626, 1935, p. 6.
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are numerous. A third type of quartz is milky white and massive and
occurs in No. 1 zone near the west end of the 500-foot level. Such quartz
usually contains much less gold per ton than doBS the first type.

An iron-bearing carbonate makes up a few per cent of the gangue,
and is plentiful in the transvers-e glassy veinlets. Pure white calcite
occurs with marcasite in the fiat fractures cutting the ore shoots, and is
younger than the iron-bearing carbonate.

Pinkish, ~lbitic feldspar is common within the transverse, glassy
veinlets. It occurs in small quantities in the high-grade, sugary, grey
quartz, in many cases close to streaks of sulphides and gold.

A little white mica occurs in the more thoroug,hly granulated streaks
in the sugary, grey quartz. A very little brown, biotitic mica was noted,
usually in conta,ct with pyrite. Dark olive-brown tourmaline was noted
within quartz as needles up to 5 mm. long.

Wall-rock Alteration. The normal dark green-grey chlorite-car
bonate schist of the shear zones is usually altered to a buff or gr,ey colour
for a few inches next the quartz bodies. Fragments included in the
quartz are simHa,rly altered or may be yellowish green. This selvedge has
resulted from alteration brought about by the solutions that introduced
the quartz, sulphides, gold, and other vein minerals. The same solutions
affected the lamprophyre dyke where it is in contact with the quartz. A
sample of brownish, altered lava, with disseminated pyrite, assayed by
the Bureau of Mines, Ottawa, gave: gold, 0,08 ounce a ton; silver, trace.

, The prominent minerals in the altered lava are ferruginous carbonate,
chlorite, quartz, ,and biotite. Other minerals noted are: albitic plagio
clase, white mica, titaniferous iron ores, lcucoxene, titanite, tourmaline,
mariposite, pyrite, pyrrhotite,and gold (in minute veinl'ets with sul
phides). The buff colour of the rock is probably due to the fine biotite,
which in places makes up 15 per cent of the rock. Leucoxene, tourmaline,
and titanite are locally plentiful in the altered rock close to the quartz
contact. A bright green, chromium-bearing mica, probably mariposite,
is conspicuous in fragments of coarse-grained, massive lavas included in
quartz bodies opened by the western drifts in No. 1 shear zone: it was not

.observed in or adjacent to the ore shoots near No. 1 shaft. Gold was noted
within the altered wall-rock ,as minute veinlets extending out from the
quartz for a few millimetres.

Appendix

Since the mine was examined in September 1936 both No. 1 and No.
2 shafts have been deepened and much lateral work done, some of it on
deposits that had not been opened at the time of examination. The fol
lowing notes are taken mainly from reports that have appeared in the
mining press, and so far as possible complete the general description of
the mine to November 1938.

No. 1 ehaft has been completed to 1,250 feet and levels established at
1,125 ,and 1,250 feet. No. 2 shaft has been completed to 375 feet where it
connects with a crosscut from the No. 1 shear zone, and levels have been
opened: at 125' and 275 feet.
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No. 1 shear zone (locality 13, Map 535A, and Figure 1) has been
reached by a crosscut from No. 1 shaft on the 1,250-foot level. Some drift
ing has been done at this teve1 east of the crosscut, but 110 ore has been:
found.

No. 3 shear zone (locality 1'5, Map 535A, and Figure 1) has been
expLored from both No. 1 and No. 2 shafts, and some drifting done onaH
levels down to and including the 1,250-foot level, with the exception of the
500-foot level. An ore shoot with a length of about· 300 feet is reported
to have been stoped above the 125-foot level,and sbout 170 feet of ore
of average mine grade and with an average width of abourt 4· 5 feet is
reported from the 625-, 875-, and 1,000-foot levels.

No. 4 shear zone (locality 16, Map 535A, and Figure 1) outcrops,about
90 feet north of No. 3 shear zone .and trends about north 70 degrees east.
It isexpos'ed -on thesurfsce for about 300 feet and has been traced through
the albite granite, where the shearing is weak and in places ends. It
has been intersected west ,of the albite granite by ,a drive from No. 2 shaft
on the 125-foot level. Drifting is reported to have opened only oB. short
length of gold-bea;ring quartz and only a few hundred tons of ore were
milled from this deposit.

No. 6 shear zone (locality 17, Map 535A) outcrops about 600 feet south
of No. 1 shaft and trends about north 55 degrees west. It has been traced
on the surface for about 1,000 feet, with an average width of several feet,
and has been explored, underground on the 1,000-, 1,125'-, and 1,250-foot
levels. On the 1,000-foot level the crosscut from No. 1 shaft was con
tinued 210 feet south of No. 1 shear zone to -cut No. 6 shear zone, -and
drifting west of this crosscut is reported to have encountered over 180
feet of ore with an average width of 4 feet. This ore is reported stoped
from the 1,000-foot level up to the 875-foot level, where it pinc'hes out.

No. 8 shear zone has not been reoognized ,on the surf.ace, but has been
explored by drifting on the 500-, 625-, 750-, 875-, and 1,125-foot levels.
The shear makes an angle of about 30 degrees with the south side of No. 1
shear and trends about west. Drifting on the 500-, 625-, and 750-foot
levels is reported! to show a combined drift length afore of about 850 feet,
some of it of very high gold content. The average width of the quartz is
repol'lted to be about 1· 5 feet.

111adeline Claim

Three shear zones with quartz have -been exposed along the west contact
of the dyke-like body of albite granite on this claim, and ,are named the
Madeline No. 1, No. 2, and No. 3 shear zones. •

No. 1 shear zone (l-ocality 10, Map 535A) lies -about 300 feet south of
the north boundary of the claim, and the shear has been traced for 450
feet ,along a strike {)f north 58 degrees west. The shear zone is exposed
along the south side ofa prominent depression or draw about 25 feet wide.
The dip is 70 degrees south. At the east end it enters thealbite granite,
passes under drift, and probably ends within a short d·istanoe. The rest
of the exposed> shear is in andesitic lavas, and oat the west end it continues
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under drift for ,an unknown distance. The entire width of the sheau is
not exposed, but may be 30 feet. A granite tongue 2 feet wide foHows
the shear at the east end, and a pit there shows a 6-foot width of milky
quarrtz containing rusty carbonate .and a very little pyrite. Other exposures
show only a few inches of quartz. No gold was seen.

No. 2 shear zone (locaLity 11, Map 535A) lies at the west tip of an
albite granite tongue and about 450 feet soutID. of the north boundary of
the daim. The shear zone is weak and is followed by 'a quartz vein about
a foot wide and traced for 150 feet along a strike of north 70 degrees east.
This is probably about the total hmgth of the shear zone and quartz.
The vein dips about 60 degrees southeast. The west half is in andesitic
lav.a,s: theeas-t half in the granite tongue. Most of the quartz is very
fine grained, grey to white, and breaks with a sub-conchoidal fracture.
It 'contains a little pyrite, sphalerite, chalcopyrite, pyrrhotite, and car
bonate. The ,texture, colour, and mineral ·content are similar to those of
the gold-<bearing quartz at Gunnar mine. Free gold is reported to occur
in this vein.

No. 3 shear zone (locality 12, Map 535A) cuts the 'albite granite about
650 feet north of the south boundary {)f the daim. The shearing has been
traced for 250 feet along a strike of north 65 degrees east. It weakens and
may 'end beyond the most easterly exposure, but may <lontinue farther west
than present work indicates. The shear <luts across the entire width of
the granite body: to the east it projects a short distance into theadj acent
andesitic lavas; to the west it follows the granite-andesite <lontact. Vein
quartz about 3 feet wide is exposed in two pits 50 feet apart. It is very fine
grained, white to grey, sometimes breaks with a conchoidal f:ractu re, and
contains pyrite, sphalerite, and chalcopyrite. Free gold is reported to
occur in it. The texture,colour, and mineral content of the quartz are
similar to those of the gold-bearing quartz at Gunnar mine.

YELLOWSTONE CLAIM

A shear zone (locality 9, Map 535A) exposed for 550 feet trends north
23 degrees east and passes nearly thJ:oug.h the nortJheastcorner of the claim.
'Dhe she8lr dips steeply east and >outs s·e;histose ,andesitic piJ.low lavas. It
probably ~mds to the nortID. before reaching the north boundary {)f the daim:
to the south it passes under a drift-filled basin. It -has been explored by
seven 'crosscut tren<lhes 'and five short diamond drill holes. Near the north
end a single trench sh{)ws the shear to be 15 feet wide and to be cut by
stringers of milky white quartz totalling about half that width. Near the
south end uf the exposures there is ,a lens of quartz 35 feet long, which
ranges in width from a few inches to 18 inches. The sheared Tock ranges
from a flaky, chlorite sericite schist to a soft, grey, car,bonate rock. 'Dhe
quartz -contains plentiful creamy weathering carbonate in nests, a little
<loarsely crystalline pyrite, white mica, and pink weathering feldspar.
No free g{)ld was seen.

SCATTERGOOD MANITOBA GOLD, LIMITED

This company was incorporated in 1934 to develop a group of eleven
claiIlli3 formerly held by Deep Rock Gold Mines, Limited, and Tinney
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Lake Gold Mines, Limited. The claims lie in the vicinity 0.£ Tinney Lake
and just north and' northeast of the property of Gunnar Gold Mines,
Limited.

In 1934 Scattergood Manitoba Gold, Limited, did surface exploration
on several quartz-bearing shear zones on the property, and in 1936 did
about 3,000 feet of diamond drilling. The shear zones lie in andesitic
lava, sediments, and meta-diorite on or near the axis of a large anticline
and just east of a large dyke-like body of albite granite. Three of the
deposits are described below, two on the Tinney No. 1 claim, and one on
the Easter No. 1 claim.

Tinney No. 1 Claim

One of the shear zones on the Tinney No. 1 claim lies near the west
boundary of the claim and· may be called the Tinney No. 1 west zone
(locality 7, Map 535A). 1'his shear zone strikes no-rth and ·is nearly vertical.
It follows a swampy depression 1,000 feet long. It i6 exposed by pits on
the west side of the depression at intervals for 350 feet and may extend
the full length of the depression. The andesitic country rock has been
altered within the shear zone to rusty green chloritic schist and soft grey
carbonate rock, both of which contain disseminated pyrite in places.
Quartz occurs within the shear as irregular stringers and some short lenses
with a maximum exposed width of 6 feet. It contains a little white mica,
Imsty carbonate, and pyrite. No free gold was seen. Two short diamond
c1rill .holes have been put down below the largest quartz exposures.

The others-hear zone on the Tinney No. 1 claim lies close to the
southern boundary of the claim and may be called the Tinney No. 1 south
zone (locality 8, Map 535A). This shear zone trends oorth 70 degrees- west
and has been traced by thirty-nine pits for 1,210 feet. It dips 55 to 85
degrees south and cuts andesitic lavas. At the east end it loses its identity
in a wide, sheared and crumpled zone before reaching coarse-grained,
basaltic lavas. At the west end it dies out in andesitic lavas about 30 feet
north of the body of albite granite. The shear zone averages about 10
feet wide and a little white quartz occurs as irregular stringers and lenses
throughout much of the eastern 300 feet. T·he rock in the zone has heen
altered to a green, chloritic schist or soft grey, rusty weathering, carbonate
rock, ana contains some pyrite. The quartz contains a little carbonate
and a very little pyrite and chalcopyrite; no free gold was noted. The
zone has been explored by eight short diamond drill holes about equally
spaced along the eastern 700 feet.

Easter Claim

The shear zone on the Easter No. 1 claim outcrops for a length of 900
feet in the north part of the claim (looality 18, Maps 535A and 536A) and
continues northwesterly beyond the limits of the Scattergood property for an
additional· 2,600 feet. The shear follows a thin band of tuff for much of
its length and passes into andes-ite at both ends. The shear zone strikes
north 45 degrees west and aips steeply northeast. Vein quartz has been
deposited in the shear. At one locality the quartz is 10 feet wide for a
length of 100 feet. Elsewhere the quartz pin<lhes and swells from 1 foot
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to 5 feet wide and is practically continuous for lengths up to 300 feet, or
occurs as short lenses distributed here and there along the strike. Much
of the quartz is pale bluish grey and carries patches of chlorite, a little
red feldspar, and little or no sulphides; at one locality the bluish quartz is
cut at right angles to the strike by gash veinlets of white quartz.

EDNA GROUP

A shear zone on the Edna No. 2 claim (locality 6, Map 535A) has been
exposed by twelve pits and trenches for 450 feet in the northeast corner
of the claim. It; strikes north 40 degrees west, dips about 80 degrees
northeast, and prolbablynearl'Y parallels the attitude of the enclosing
andesitic pillow lavas. The shear is 7 feet wide in the most northwesterly
trench and the rock is not exposed; beyond that point. The shear probably
ends to the southeast where it approaches the northwest end of a dyke
like body of albite granite. The maximum exposed width of the shear
zone is 15 feet. Within the shear zone, the dark green andesitic lavas have
been altered- to a soft grey, massive to finely streaked, carbonate rock with
fine-grained, disseminated pyrite in many places. A few irregular stringers
and lenses of dark blue-grey, glassy quartz and coarse-grained, rusty
weathering carbonate cut the carbonate rock. A lens of dark grey, glassy
quartz, up to 2 feet wide, occurs in the shear near the southwest end. This
quartz contains very little sulphide, except disseminated pyrite in enclosed
fragments of wall-rock. No free gold was noted.

Most \york on the Edna claim has been done on a shear zone (locality
5, Map 535A) that outcrops at the southwest ,corner of Tinney Lake and
which has been traced by pits, trenches, and stripping for 1,180 feet along
a strike of north 65 degrees west. The dip of the shear is nearly vertical.
To the southeast the shear passes under the lake and no strong shear has
been found on the opposite shore, which is about 230 feet away. To the
northwest the shear zone extends for 250 feet beyond the Edna claim and
probably ends there. The s'hear cuts dark green, andesitic to basaltic lava
and lies about 300 feet northeast of, and nearly parallel with, a dyke-like
body of albite granite. The width of the zone ranges from 5 to 22 feet.
A lens of quartz 220 feet long and 2 to 15 feet wide occurs in the shear
near the lake s-hore. Two other short lenses, up to 2t feet wide, GCcur 350
and 600 feet from the lake. The quartz is grey -and glassy to sugary and
white, and in places the two varieties occur in bands. It contains a little
pinkish weathering feldspar and pyrite. A little free gold was noted.

BERESFORD LAKE MINES, LIMITED

References: Wright, J. F.: Geology and Mineral Deposits of a Part of Southeastern
Manitoba; Geo!. Surv., Canada, Mem. 169, pp. 61-62 (1932).

Annual Reports on Mines and Minerals; Mines Branch, Dept. of Mines and
Natural Resources, Winnipeg, Man., 1928-1937.



39

History and Development

Beresford Lake Mines, Limited, owns the Ora Grande, Robert R,
and ten other claims at the northwest end of Beresford Lake, and owns
controlling interest in the adjacent Solo claim, which is held jointly with
the Solo Mining Company, Limited.

In 1923 W. M. Dowell discovered gold-bearing vein quartz in a shear
zone on the south edge of an outcrop on the Ora Grande claim. This
shear zone later became known as the Ora Grande shear zone and almost
all subsequent surface and underground work has been concentrated on it.

Soon after the discovery, the property was optioned by Anglo-Canadian
Explorers, Limited, who trenched the deposit for 400 feet northerly along
the outcrop and traced the deposit by diamond drilling in some fifteen
holes, spaced at intervals of 50 feet or so, for 250 feet beneath the outcrop
and for almost 600 feet to the south beneath a swamp into' the adjoining
Solo claim. They sank an inclined shaft, known 'as the 01'0 Grande
shaft, to a depth of 50 feet in a quartz body in the shear at a point 50 feet
north of the edge of the 'swamp. They also sank a shaft, known as the
Solo shaft, to a depth of 163 feet at a point east of the shear on the Solo
claim and explored the deposit on the 125-foot level from this shaft. The
option was dropped late in 1926.

In 1927 Ora Grande Mines, Limited, was organized to, continue work
on the property. The Solo shaft was deepened to 527 feet and the deposit
was explored by drifting on the 500-foot level. Operations were discon
tinued in January 1929 for want of adequate finances.

In 1932 the property was acquired by the Oro Grande Development
Oompany, Limited, who operated a small test mill during the summer of
that year with a production of 49 ounces of gold. In the following year
they installed a steam plant and a mill with a capacity of 75 tons a day.
The mill was operated at 30 to 40 tons a day with an additional production
of 90 ounces of ~old and 25 ounces of silver, the ore having been obtained
from above the 125-foot level, which had been connected with the Ora
Grancle shaft. The Ora Grande shaft was deepened to 255 feet and a
small amount of drifting was done on a new level at 225 feet. In February
1934 operations were again suspended.

In November 1934 the property was taken over by Beresford Lake
Mines, Limited, and operations were resumed in 1936. Drifting was con
tinued on the 225-foot level from the Ora Grande shaft and good assays
were obtained in two sections south of the shaft. The deposit was then
explored from the Solo shaft by drifting on a new lev,el at 375 feet, with
out encouraging results. The mine was closed down in March 1937.

The mine and mill were reopened early in 1938 by J. D. Shannon,
who had leased the property from Beresford Lake Mines, Limited. The
mill was operated on ore from a small ore-body above the 70-foot hori
zon and from the two ore-bodies above the 225-foot level. Electric
power was installed during the summer of 1938.

Surface work has been done on several other quartz-bearing shear
zones on the Oro Gl'ande and Robert R claims.
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Geology

The deposits lie on the northeast limb of a large anticline. Nearby
rock formations strike north 20 degree west and dip about 70 degrees
easterly. They include andesitic flows and tuffaceous sediments, both of
which have been invaded by sills of meta-diorite, the largest of which is
1,200 feet wide. Two, 1<mg, narrow bands of sediments 10 or 20 feet
wide lie within the large sill 350 and 650 feet, respectively, from its west
edge. A band d sediments along the east edge of the large body of
meta-diorite is much covered by drift, but is possibly ,about 100 feet wide
and is followed east by a long, narrow tongue of meta-diorite, which ends
on the Solo 'Claim. T,he sedimentary bands generally lie on low ground
and are more poorly exposed than the meta-diorite, which outcrops on hills.

Quartz Deposits

The deposits consist of lenses and stringers of quartz lying along
shear zones in andesite, sediments, ,and meta-diorite. Most of the known
deposits lie in meta-cLiorite. They strike parallel or nearly parallel to
the strike of the formations and dip easterly at angles varying from 40
to 70 degrees.

The Oro Grande shear zone (l'Ocality 4, Map 535A) lies in: the broad
sill of meta-diorite close to its east or upper contact. The zone strikes
north at a small angle to the trend of the formations, and dips 60 to 70
degrees east.

On the surface, the shear zone has been traced in prospect pits for
about 400 feet, pinching out at the north end and passing beneath swamp
at the south. In the pits, the zone v,aries from 6 to 20 feet wide, and
consists of dark green chlorite schist derived from the meta-diorite.
Quartz lenses, tog,ether with a few stringers of quartz, are distributed
here and there across a part or the full width of the zone for a distance
of 250 feet from the edge of the swamp. The lenses are up to 2 feet
wide and 20 feet or more long. The quartz is chiefly a fine, grey, sugar
grained variety containing a little carbonate, scattered flakes of chlor
ite, and disseminated grains of pyrite and pyrrhotite; gold is reported to
have been seen in the quartz and small bodies of quartz are said to assay
very high in gold. The grey quartz is cut at right angles to the strike
by short gash veinlets of milky white quartz carrying patches of fine
grained chlorite, flakes of biotite, and a few blebs of pyrite. The wall
rock is partly altered to rustry weathering carbonate and carries many
grains and cubes of pyrite, but in most places not enough gold to be of
economic importance.

The mine was cl'OSed down at the time of the writer's visit in the
summer of 1937, and the following information about the underground
workings has been gathered from published reports and from maps of the
workings. The Oro Grande shaft, which has been sunk along the dip of
the deposit at a point 50 feet north of the edge of the swamp, serves
levels at 125 and 225 feet. The Solo shaft ,has been put down on the
edge of an outcrop about 350 feet east of the deposit in the swamp and
520 feet southeast of the Oro Grande shaft; the Solo shaft serves levels
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at 125, 375, and 500 feet, and is connected through the 125-foot level
with the 01'0 Gl'ande shaft. The shear zone has been ioUowed by drift
ing on each of these levels and the drifts extend south of the 01'0 Grande
shaft for various distances, up to 430 feet. The 225-foot level drift
extends for almost 400 feet north of the sha.ft, but the other drifts con
tinue only a few feet north {)f the shaft.

The shear zone apparently continues strong in depth, but the quartz
bodies are narrow and discontinuous and ,are less plentiful on the 375
and 500-foot Levels than on the upper levels. The quartz is grey and
carries pyrite, chalcopyrite, pyrrohotite, sphalerite, and gold. Coarse
gold is reported to have been Se€n in the quartz at many places on the
225-foot 'and upper levels. Small lenses assayed' high in gold. Good
assays were obtained on. the surface for about 40 feet north and 50 feet
south of the Ora Grande shaft, and continued to a depth of 50 feet in the
shaft. On the 125-foot level an ore shoot extended south for 80 feet
from a point 40 feet south of the 01'0 Grande shaft, and in 1932 it was
stoped for about 50 f.eet .above the level. On the 225-foot level good
assays were obtained in one section extending for 160 feet south of a
point 130 feet south of the 01'0 Grande shaft and in another section 70
feet long lying south of the first section and separated from it by 80 feet
of low-grade material. The...c:.e two ore sections were being stoped above
the level in 1938. The ore-bodies apparently pitch south. On the 375
and 500-foot levels assays were consistently below ore grade.

Other Deposits. Another quartz-bearing shear zone lies 20 to 40
feet west of the 01'0 Grande shear zone and strikes and dips about
parallel with it. This deposit has ,been intersecied in diamond drill holes
and in a few crosscuts underground and has been followed in short drifts,
but assays ,are said, to be Iow in gold.

Another shear wne commences just east of the north end of the
01'0 Grande shear, strikes north, dips 65 degrees east, and has been fol...
lowed in prospect pits for a distance of 150 feet. In one pit a body of
quartz pinches and swells along the strike, is up to 1 foot wide, ,and
carries disseminated grains of pyrite and pyrrhotite. At the north end
of the line of prospect pits the zone passes beneath drift at the east
edge of the sill of meta-diorite and is not known to continue into the
adjacent band of sediments, which are covered with overburden at this
locality. However, the deposit may continue into the sediments and may
be better there, for conditions are &imilar to those at the Central Mani
toba mine where a short vein in gabbro continues as a larger and more
important vein in an adjacent band of sediments.

A quartz vein (locality 3, Map 535A) outcrops on the east-facing
slope of a ridge of meta-diorite on the Robert R claim. This vein is well
expos,ed in a deep trench that extends for 250 feet along the strike.
The vein follows ,a shear zone, which pinches and swells from 1 foot to
8 feet wide, strikes north 15 degrees west, and dips 65 degrees east.
The vein is about 2 feet wide for a length of 100 feet from the north end
of the trench and narrows to 3 or 4 inches along the southern 150 feet
but where nalTOW is accom~anied on one. or both side~ by narrow string~
era of quartz. The quartz 1S grey to wh1te, sugar-gramed, carries brown
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weathering carbonate, chlorite, chalcopyrite, ,and, in places, pink albite,
black tourmaline, and biotite. The vein apparently dies out at or near
the south end of the trench. At the north end it passes beneath drift and
may connect with a long shear zone that follows or lies near a thin band
of sediment alOiIlg the base of the ridge.

This long shear :bOne is poorly exposed and little work has been done
on it, but it apparently continues s{)uth through the Oro Grande claim
and north into the Mandalay claim, where it ls called the Mandalay shear
zone. In places on the Robert Rand Oro Grandeclaims the zone holds
large lenses of white or mottled white and grey quartz or is cut here and
there across widths up to 40 f.eet by a few stringers of quartz and car
bonate.

MANDALAY GOLD MINES, LIMITED

Mandalay Gold Mines, Limited, was inc{)rporated on April 20, 1934,
and holds the Mandalay, Dinty Moore, Tonopah, and Navajo claims,
lying northwest of Beresford Lake and north of the property of Beres
ford; Lake Mines, Limited.

Rocks on the claims consist of andesitic lava flows, tuffaceous sedi
ments, and sills of meta-diorite, the largest of which is 1,000 feet wide.
The formations lie on the northeast limb of a large anticline, strike north
25 degrees west, and dip from 55 to 80 degrees easterly.

Many quartz-bearing shear zones have been discovered on the prop
erty and most of them lie in the meta-diorite, but some occur in sedi
mentsand andesite. The shear zones strike and dip parallel to enclo&ing
rock f{)rmations and the quartz occurs as lenses and stringers in the
shears. The lenses vary from a few inches to 5 feet wide and are of white
or bluish quartz; pyrite occurs in some of the quartz and wall-rock. In
1934 the company did some surface work on the deposits 'and in 1936
tested a few of them by ten or eleven diamond drill holes.

Seven of the drill holes were put d{)wn near the south boundary of
the Mandalay cl,aimand were apparently projeoted to intersect a shear
zone that is poorly exposed in a few pits .along the east edge of a high ridge
of meta-diorite. This zone is called the Mandalay shear zone (locality 2,
Map 535A). It is the northerly continuation of a long shear zone that
follows along or near a narrow band of sediment in meta-diorite and
extends for 2,800 feet southerly through the Robert Rand Oro Grande
claims, owned 'by Beresford Lake Mines, Limited,and mentioned in the
description ·of that property. In the pits on the Mandalay claim the shear
lies in the meta-diorite along the east contact of ,the sediment ·and carries
white quartz and' coarsely crystalline, buff weathering carb~nate. It is
reported that the shear zone is about 40 feet wide in the drill holes but
that assays in gold were low except in one hole where the core a~ayed
$5,90 for a length of 22·1 feet, including a length of 4t feet that assayed
$11.90.

. Two 1rill holes intersected a shear zone 100 feet west of the Mandalay
vem. ThIS western zone has been traced m ·a few prospect pits for a
length of 900 feet in meta-diorite and continues south into the Rob-ert R
claim. Small, irregular bodies of white quartz carrying a little pyrite ·are
exposed here and there along the zone.
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At a point 150 feet east of the Mandalay shear zone a prospect shaft
has been sunk on a weak shear zone in meta-diorite; the zone is5 feet wide
and dips 55 degrees northeasterly. A little pyrite and pyrrhotite were
seen in sheared diorite on a dump, but no quartz is visible in the 8chist
on the sides of the shaft. Many other shear zones occur on the property,
and most of thes-e cal'ry vein quartz. -

DIGGINS NO. 1 CLAIM

This claim is owned by Wm. Diggins and lies near the north end of
Beresford Lake. A zone of vein quartz and s<:hist (locality 1, Map 535A)
has been followed by stripping and test pitting for a length of about 300
feet. The zone strikes about north 15 degrees west ,and the cleavage of
the schist dips vertically. It lies along and near a contact between quartz
pebble conglomerate on the west side and -contorted, laminated sediment
on the east side; the sediment consists ·of alternarting laminations 1 inch
to 2 inches wide of quartzite, pale green amphibole rock, and, in places,
thin bands of magnetite.

The zone of quartz and schist has indefinite boundaries -and is up
to 30 feet wid€. Several short, irregular-shaped bodies of white to grey
quartz, fmm 5 to 15 feet wide, occur in the zone; these carry a little
pyrite in places. Most of the pits have been dug in the schist, w.hich is a
black, gr.aphite-bearing rock forming a layer 5 to 10 feet wide and traced
fora length of 100 feet. The sC'hist has ,been penetrated by a few stringers
of quartz and· is partly {)r almost completely replaced by abundant small
grains and nodules of pyrite. In 1937 it was reported tha.t this sulphide
replacement material assayed up to $4.64 in tin a ton. A sample taken
by the writer, and judged to be an average of the material in the pits,
Msayed no tin, a tl'ace of gold, and 0·07 (lunce silver a .ton. 1

CLOVER GOLD MINES, LIMI'l"ED

This company W8lS incorporated in 1934 to explore a group of eighteen
claims acquired from Clover Gold Syndicate, Limited,and lying west and
southwest of the Gunnar mine. Surface work was done in 1934, and 987
f.eet of diamond drilling was carried out in 1936.

T.hediamond! drilling was done in the northeast corner of the
EmmanueL No. 1 daim (See Map 535A), where a few 1J.oles were projected
southwest beneath drift from points along or near ·the south edge of an
outcrop of porphyritic trachyte brecciaon the n-orth bound'ary of the
claim. It is reported that the holes penetl'ated a wide shear zone holding
well-mineralized, banded quartz, which carries gold but assayed below ore
grade.

Pits have been dug along short quartz-bearing shear zones on the
Clover No. 1, Clover No. 5, Clover No. 6, Nap, and other claims.

BERMUDA GROUP

On the Bermud-aand Bermuda No. 1 claims, about 1 mile north of
Stormy Lake, a shear zone (locality 19, Maps 535A and 536A) has been
traced in prospect pits at intervals for a length of 800 feet. The zone

1 Assay by the Bureau of Min..... Department of Min.... and Resources, Otta.wa.
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strikes north 25 degrees west and dips 65 to 70 degrees northeast. The
shear follows a porphyry dyke about 5 f.eet wide, which cuts, pillowed and
unpillowed, andesitic lava. Much of the dyke rock is altered to a brown
weathering carbonate-sericite schist. A few quartz lenses up to 1 foot
wide have been inJtroduced along the cleavage, and a few stringers of
quartz cut the cleavage. The quartz is white and carries seri'cite, buff
weathering carbonate, and many patches of red, aplitic material. The
aplitic material and thecarbonate-sericit.e schist carry disseminated cubes
of pyrite,

MIDWAY GROUP

On the Midway ana Midway No. 1 claims, 1 mile n,orth of Stormy
Lake, a dyke -of sheared quartz-feldspar porphyry has been traced by
stripping and pitting for a length of 2,000 feet. The dyke {Juts pillowed
andesite, strikes north 55 degrees west, and is about 30 feet wide. It
carries disseminated grains 'Of pyrite and is cut by lenses ·and irregular
stringers of quartz. Vein quartz, however, is rare except for a length of
about 700 feet from the west end (locality 24, Map 536A) , where it is
fairly plentiful in small lenses. lying parallel to the strike of the dyke and
in irregular stringers.

SCOTIA GOLD MINES, LIMITED

This company was incorporated on N-ovember 8, 1933, and owns a
group of seventeen claims, mostly unsurveyed, lying about 1 mile south
of Stovel Lake. This group is known as N-o. 2 group and is not to be
confused with the company's No. 1 group, which lies south of the map-area
and on which surface w'Ork and diamond drilling were done in 1934. During
1936 several shear zones on No. 2 group -of claims were stripped and wst
pitted, .and' in 1937 a few ·of the zones were explored by ten d'iamond drill
holes.

Rocks 'On the property oonsist chiefly of tuffaoeous sediments and
sills of meta-diorite. The sediments are very well bedded at many localities
and have been folded with the sills int-o a southeasterly pitching syncline,
which forms a minor fold on the southwest limb of a major ,anticline.

Six of the diamond drill holes were projected to cut a quartz-bearing
shear zone in the southwest corner of the Ace No. 1 'Claim (locality 23, Map
536A). This deposit occurs close to the axis of the syncline, strikes north
45 -degrees. west, about p·arallel to the axis, 'and dips 70 degrees northeast.
It lies in meta-dioriw close to the contact with sediments, and ends to the
southeast :on approaching the sediments. A few pits in the meta-diorite
near the southeast end of the deposit expose the shear at intervals for a
length -of ,about 80 feet. The zone is 10 to 50 feet wide ,and lenses and
stringers of quartz are distribuwd here and there across much of the widJtJh.
The quartz varies from grey to white and -earries buff weathering carbonate,
pyrite, and small amounts -of chalcopyrite. Grains ,and cubes of pyrite
'Occur in schist nellir the quartz hodies. The wne passesooneath drift just
northwest 'Of the pit where the drill holes penetrated several shear wnes
and quartz bodies wi,thin a distance of 150 feet.
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Another shear zone in meta-diorite 200 feet to the north has been
traced on the surface and in three diamond drill holes for a length of about
300 feet. Quartz bodies in this zone are up to 2-t feet wide and 30 feet long
and carry pyrite, chalcopyrite, and carbonate.

Prospect pits have been dug along several other shear zones on the
property. These contain vein quartz in stringers and lenses from a few
inches to 4 feet wide and: up to 200 feet long; the quartz carries a little
pyrite and chalcopyrite,but apparently assays low in gold.

MARIE AND M. W. CLAIMS

In 1936 Stovel Lake Gold Syndicate did surface work on several veins
on a group of -unsurveyed claims just east and north of StoveI Lake.
Assays were reported to vary from $5.40 to $29.60 in gold. Most of the
work has apparently been do.ne on the Marie fraction No. 1, Marie No. 2,
and M. W. No. 5 claims, which are owned by M. W. Cr3ibb.

A deposit on the Marie fraction No. 1 (locality 21, Map 536A) follows
a band of laminated tuff 6 to 15 feet wide, lying in meta-gabbro. The band
strikes north 55 degrees west, dips 80 degrees northeast, and is exposed in
test .pits and on natural outcrops for 600 feet from the ·southeas·t end of
Stovel Lake. The sediment is highly sheared in places, and for part of its
length holds lenses and stringers of quartz; in {me pit several small quartz
lenses are distributed across a width of 3 feet, whereas another pit exposes
a lens 'of quartz 4 feet wide. Most of the quartz is ,blue, is veined by buff
weathering carbonate, and carries disseminated grains of pyrrhotite and
pyrite; at one locality the blue quartz is mixed with white quartz, the one
grading into the other, and is cut by stringers of white quartz. A few
narrow streaks of pyrite were noted along bedding planes in the sediment.

A shear zone, apparently 'On the Marie No. 2 claim (locality 22,
Map 536A), strikes north 40 degrees west and dips about 50 degrees south
west. The zone lies along or near a contact between meta-gabbro to the
southwest and tuffaceous sediment to the northeast, lying in the gabbro
at one end and in the sediments at the other. The shear has been traced
in a few prospect pits for a length 'Of 450 feet. Only a few lenses of blue
and white quartz, from a f.ew inches to 3 feet wide, occur at intervals
along the iShear. T·he blue quartz carries a little pyrite and chalcopyrite
and the nearby schist carries pyrite.

A shear zone (locality 20, Map 536A) about 500 feet north of Stovel
Lake, and apparently on the M. W. No. 5 claim, is 2 to 3 feet wide and has
been traced in prospect pits fora length of 700 feet. The zone strikes
north 40 degrees west, dips 75 degrees southwest, and lies in tuffaceous
sediments 5 feet from the edge {)f a sill of meta-diorite. Vein quartz,
~ foot to 2 feet wide, follows the shear zone and is fairly .continuous for
the full length 'Of the shear, but dies out in several places. The quartz
var~es from b~ue to w~ite, holds parallel shreds of schist, patches of fine
graIned, massIve chlonte, and, in some places, abundant pyrrhotite and a
small amount of chalcopyrite. The wall-r'Ock is heavily stained with iron
oxide.

73601--4
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CENTRAL MANITOBA MINES, LIMITED

References: DeLury, J. S.: The Mineral Resources of Southeastern Manitoba;
Industrial Development Board of Manitoba, 1927, pp. 31-33.

Annual Reports on Mines and Minerals; Mines Branch, Dept. of Mines and
Natural Resources, Winnipeg, Man., 1928-1937.

Wright, J. F.: Geology and Mineral Deposits of a Part of Southeastern Manitoba;
Geo!. Surv., Canada, Mem. 169, pp. 66-74 (932).

Robinson, A. H. A.: Gold in Canada, 1935; Mines Branch, Dept. of Mines,
Canada, pp. 57-58.

Annual Reports, Central Manitoba Mines, Limited, 1927-1937.

General Statement

Central Manitoba Mines, Limited, owns a group of about fifty claims
lying in the area between Halfway, Lonely, Stovel, and Dove Lakes. Over
$4,000,000 in gold has been produced from eight dep<lsits lying in a narrow
belt It miles long, extending from the Shorty fraction easterly to the Hope
claim. Ore has, been produced from the Kitchener, Eclipse, No. 1 Branch,
No. 2 Branch, and Rogers veins, and from quartz bomes in the Hope,
Tene 2, and Te'ne 6 shear z·ones. Exploratory work has been done on
several other shear zones in this narrow belt, such as the Tene North, Tene
South, vVentworth, and Tene No. 1 zO'nes (See Map's' 536A and 537A and
Figure 2).

Very little work was done on the property before the W. A. D.
Syndicate commenced operations in 1924. After doing some underground
work on the Kitchener vein and surface work on the Te.ne 6, Hope, and
other deposits, the W. A. D. Syndicfite and Anglo-Canadian Explorers
amalgamated their interests to form Central Manitoba Mines, Limited,
on December 18, 1925. Controlling interest in the new cDmpany was held
by John TayloT and Sons of London, Engla.nd, and the p.roperty was under
their management until 1931. After developing 'Ore to the gross value of
about $1,100,000 in the Kitche;ner vein, a mill with a capacity of 150 tons
a dtay was built near the Kitchener shaft, which had been sunk near the
vein in the northeast part of the Kitchener claim. The property went into
production in October 1927 with hydroelectric power supplied over a
transmi'ssion line 43 miles long fram Great Falls o.n Winnipeg Ri,ver. Shafts
were also sunk Dn the Kitchener vein where it crosses the Growler claim, and
on the Tene 6, Rogers, and Ho,pe deposits. Much of the ore from the
Tene 6 shear zone was recovered from the west part of the zone on the
Tene No. 1 claim, which was operated under lease from Manitowan
Explorati'on Company, Limited. The ore that wa,.s d.rawn from shafts on
the Tene 6, Rogers, and Hope deposits was ha'uled in motor trucks to
the mill.

As mining and development progressed, it soon became apparent that
the ore-bodies died out at relatively shallow depths, and by 1935 knDwn
ore reserves were exhausted. Subsequently, additional ore was found' at
shallow depths in the Hope shear and in No. 2 Branch vein, and these
discoveries prolo,nged the life of the mine for a short time and gave
encouragement for a prDgram of deeper development begun in January
1936. The Kitchener shaft was deepened from about 375 feet to 908 feet,
and two new levels were established from this shaft at 625 and 875 feet on
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No. 1 Branch vein; the Hope shaft was d-eepened from 200 to 475 feet and
new levels were -e~~blished on the Hope shear a.t 325 and 450 feet. This
deeper d-evelDpment was und'ertaken with ,the hDpe Df finding a recurrence
of ore at depth, but with the exception of a small ore-body on the 375-foort
level in the Hope shear zone, none W31S found. Officials of the company
stated that justification for further development work at depth did not
exist, and on the eX'haustion of ore reserves the mine was closed down, in
July 1937. After the mine was closed, part of the tailings were re-treated
in the mill until freeze-up of that year. The company then concentrated
on looking for a new pro-perty.

During the life of the mine almost 10 miles of drifting and cross
0utting and 20 miles of diamond drilling were d'one. From 435,737 tons
of ore milled there were prodiuced 160,034 ou,nces of gold and 26,032
o-unces of silver, with a total value of $4,106,970.

Although the mine is now closed, it is desirable to give a description
af the deposits and their relations to enclosing rock formations because
the knowledge and experience gained during the 10 years of operation
should be of assistance in further exploration and mining operations in the
region as a whole.

Geology

Rocks in the vicinity of the productive deposits include a westerly
striking belt of andesitic lava about 500 feet wide and showing pillow
structure in many places. Beds of very fine- to coarse-grained, tuffaceous
sediment lie along both edges of the volcanics, a.nd· a few narrower beds
of similar sediment lie between some of the flDWS. The beds dip south at
angles generally from 40 to 60 degrees-, although large rolls underground
give local dips both steeper and more gentle than those mentioned, the
beds in places being ho-rizontal or inclined gently to the north. Grain
variation in the sediments and the shapes Df a few of the pillows indicate
that the formations have not been overturned. The beds lie on the south
west limb of a large antiCline, and the attitude of many small drag-folds
in the sediments suggests that during the folding the overlying beds mo;ved
up with respect to underlying beds.

The belt of volcanics with interlayed and bordering sediments is
followed to the north by a large sill of meta-diorite, 800 feet wide, and
to the south by an irregular-shaped body of similar rock. The sill, for
the most part, consists .of medium-grained, light grey meta-diorite. Close
to the top of the sill the light grey meta-diorite grades into ·a coarser
grained, darker grey rock, generally containing grains of bluish quartz
and in places holding irregular-shaped pegmatitic segregations in which
hornblende crystals are as much as 2 inches long and are ,arranged in
fan-shaped aggregates. A f.ew dykes of material similar to that of the
segregations cut the quartz-bearing diorite and are evidently late differ
entiates of this rock. The rock of the sill is chilled for a foot or two- from
the contact with overlying sediments. Sills of gabbI'O have been injected
along parts of the contacts between meta-diorite and sediments,and
dykes of gabbro occur in the lava. Younger than any of these rocks are
a few dykes of lamprophyr·e and quartz-feldspar porphyry.

73MI--H
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Veins and Shear Zones

A large shear wne, known as the north carbonate shear, extends
easterly along the north edge of the sill of meta-diorite. This shear is
about 100 feet wide. It strikes and dips parallel to the sill and other
nearby formations, the dip being 65 degrees south except on the Hope
claim and- farther east where the shear steepens to vertical or is inclined
steeply to the north. The shear may be a fault, but the amount or direc
tion of movement is unknown. Hends to the west on meeting another
large !Shear, known as the southc8Jrbonate shear, and either merges
with this shear or is 'Cut off by it.

The south carbonate shear strikes south 45 degrees east, crossing the
easterly trending rock formations and crossing or joining the north car
bonate shear at an angle of 28 degrees. The south carbonate shear is
evidently a fault with ,a very large displacement, but the direction and
amount of offset is unknown as the formations on one side of the fault
cannot be definitely matched with those on the other side and the evi
dence furnished by drag-folds is contradictory, as if the movement had
been complex. The shear varies from 100 to 200 feet wide and dips from
50 to 60 degrees northeast. The north 'and south carbonate shears con
sist of chlorite and sericite schists, which are partly replaced by car
bonateand are penetrated by many small lenses and stringers of quartz
and carbonate. The schist and quartz carry grains of pyrite, but only
a little gold. If the dips of the two shears continue in depth at the angles
indicated, the two shears would meet at the bottom of a trough striking
about south 60 degrees east and pitching 20 to 30 d-egreeseasterly for
at least 4,800 feet from the west end. At this distance the bottom of the
trough would be 200 feet south of the Kitchener shaft, where it would
have <reached a depth of 2,500 feet. East of this point the depth of the
trough cannot be closely estimated.

The productive ,deposits and some others on which exploratory work has
been done lie in the trough-shaped block of ground between the north
and south carbonate shears. Within this troug.h the deposits lie ina
broad belt striking about north 75 degrees west and angling across the
trough from the north carbonate shear at the east end to the south car
bonate shear at the w~t end. At the east end the Hope shear zone merges
with the north carbonate shear, and the line of junction pitches 20 to 30
degrees westerly. At the west end the Kitchener vein dies out on
appr-oaching the south 'Carbonate shear and pitches 20 to 25 degrees
easterly. The shear zones in which the quartz bodies lie may have
formed at about the same time as the north and south carbonate shears,
-and may have resulted from the forces that caused the two major
shears.

Within the broad belt, which is generally less than 500 feet wide and
is 9,400 feet long, the quartz-bearing shear zones split into two or more
branches, lie end to 'end,are arranged en echelon, 'Or lie side by side.
Most of them strike about parallel to the strike of the belt as a whole.
At the west end of the shear in which the Kitchener vein lies dips about 50
degrees south; toward the east it steepens to about 60 degrees south, and
other shears still farther east become still steeper until at the east end
the Hope shear stands about vertically.



49

In the west ·ha1£ of the broad belt the quartz deposits generally follow
the strike and dip of enclDsing rock formations and lie for the most part
in the north band of tuff close to its upper and lower conta.cts. However,
at two localities the easterly striking tuff band bends slightly southeast
for short distances, and the deposits on the north or lower edge of the
tuff continue along their easterly strike and extend for short distances
into underlying gabbro and meta-diorite. At one of the bends this cross
cutting relationship is shown in the Tene North deposit. At the other
bend the Kitchener vein splits into two branches, the north branch, or
No. 1 Branch vein, being the easterly continuation into underlying in
trusive rDcks, and the south branch, or Eclipse vein, swinging southeast
for a short distance along the tuff band. The fork at the junction of the
Kitchenerand branch veins pitohes westerly at an average angle of 70
degrees and meets the south carbonate shear ,at a depth of about 800 feet.
At a point east of these minor bends and at a locality about midway
along the broad belt, the tuff and other formations swing southeast and
continue in that direction for ,a IDng distance, but the deposits persist in
their easterly strike and trend diagonally across the broad sill of meta
diorite in the east half of the belt.

Where crossed by the veins and other quartz deposits, dykes of quartz
feldspar porphyry and lamprophyre and the oontacts between tuff, gabbro,
and meta-diorite show little if ,any displacement, indicating practically
nD fault movement along the shear zones in which the quartz bodies have
been deposited. Gently pitching rolls or drag-folds occur in several of
the shears ,and the vein material follows these minor folds. Rolls in the
Kitchener, Eclipse, and No. 1 Branch veill5 pitch easterly at angles of
15 to 30 degrees,and are such ·as would form by dragging of the south side
up and slightly to theeoot wi,th respect to the north side. A Toll at the west
end {Jf the Hope shear pitches 5 degrees west and the south side was
dTagged up, whereas toward the east end of the shear several rolls pitch
10 degrees east and the south side was dragged down, suggesting a hinge-like
movement along this shear.

The shear zones in which the deposits lie are up to 2,400 feet long and
vary from 1 f{Jot to 25 feet -or more wide. Most of them narrow toward
the ends and in depth. Quartz, which is the chief vein material, usually
does not extend for the full length, width, or depth of the shear zone, but
is virtually continuQus for lengl:ihs up to 2,100 feet, is commonly 4 or 5
feet wide, and in places is 18 00 25 feet wide. The Kitchener vein continues
from the surface to a depth of 700 feet, but narrows to the east and in
depth as the south carbonate shear is approached. No. 1 Branch vein
is of good width for distances up ,to 680 feet Nom the west end and to a
depth {Jf 625 feet, where the vein lies in gabbro, ,but passes into small lenses
and stringers as the shear narrows {In entering meta-diQfite to the east
and at depths greater than 625 feet. The Eclipse vein is narrower on
the 375-fDot level than on upper levels, and was not T{Jund helow the
375-foot level. The Tene 6, Hope, and {jther depooits generally either died
out -at depths of 350 feet or less or oontinued as widely spaced small lenses
and stringers in narrow shears below this depth. The quartz in the
Kitchener, No. 1 Branch,and. Eclipse shears is continuous for considerable
distances, although pinching and swelling along the strike and· down the
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dip. The quartz in the Tene 6, Hope, and ·other shears occufschiefly
as lenses arTanged end to end or en echelon. In the Hope shellir the quartz
tends to follow -the crests of gently pitching rolls, ,and pinches out on the
limbs to form saddle-reef structure.

Most of the quartz, 'especially in the upper parts of the deposits, is a
smoky gTey variety varying from coarse to sugar grained. At a depth
of about 375 feet in No. 1 Branch vein and about 250 feet in No. 2 Branch
vein the grey quartz passes into a spotted variety in which small,
indefinitely bounded patches of grey quartz lie in white, sugary quartz.
On the 3'50-foot and lower levels on <the Tene 6 deposit the grey quartz
is cr,ossed by irregular veinlets of white quartz. In the Hope dep06it the
spotted quartz occurs in places close to the surface, and 'at some localities
the grey quartz is crossed by short, horizontal gash veinlets of white quartz,
giving a ladder structure. With the exception of the Hope deposit, the white
quartz was introduced chiefly in the lower parts of the deposits and
everywhere appears to be later than the gTey quartz, although there is
no evidence to indicate that any considerable period ·of time elapsed between
the deposition of the two varieties,and it seems probable that the white
quartz is a late phase of the gTey.

The grey quartz carries disseminated gTains and veinlets of pyrite,
chalcopyrite, ,and pyrrhotite. Pyrrhotite is generally less plentiful than
the other sulphides, except in No. 2 Branch vein and near the west end
of the 450-foo.t level on the Hope deposit. Gold is rarely, if ever, -coarse
enough to ;be seen, even with the aid ofa 'hand lens. In bulk samples
from the Kitchener, Rogers, and Tene 6 deposits some of the gold was
associated with chalcopyrite and pyrite, but none apparently occurred in
pyrrhotite. 1 A sample of ore from the Kitchener vein3JSSayed a trace of
zinc and O· 009 per -cent nickel. 2 The zinc is possibly ,contained in
sphalerite, although this mineral has not been recognized, and the small
amount 'of nickel probably occurs in the pyrrhatite. A little lead has been
recovered from the ore, but no lead mineral has heen recognized. The ore
contained 31bout 0'5 per cent copper. An aver.age 'Of about 0·36 ounce
of gold and Q'060unce of silver was recovered from each ton of ore milled,
or a ratio of 6 parts of gold to 1 -of silver. In general there is no noticeable
change in the proportions of the three sulphides with depth, but the
sulphides and gold ,decrease in quantity with depth and are not plentiful
in the lower parts of the deposits where the white quartz appears. The
white quarlzcarries ble:bs of ,chalcopyrite and possibly 'Other sulphides.
A few veinlets of white, granular and coarsely crystalline carbonate occur
in the Hope deposit. Wall-rock schists generally hold disseminated grains
and cUOOsof pyrite, but little or no gold.

With the exception ()f three small patches of ore between the 375
and 460-f'oot levels in the Kitchener vein, and tW() small ore-bodies on
the 450- and 650-foot levels in the Tene 2 deposit, no ore was found below
the 375-foot level, although in some deposits abundant quartz continued
for ,considerable depths beneath the me-bodies. Most of the ore-bodies

1 Godard, J. S.: Investigations in Ore Dressing and Metallurgy; Mines Branch, Dept. of Minee,
Canada, 1929, p. 127.

2 Godard, J. S.: Investigations in Ore Dressing and Metallurgy; Mines Branch, Dept. of Mines,
Canada, 1926. p. 72.
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were in grey quartz, and in No. 1 and No. 2 Branch veins the ore ceased
in depth with the appearance of the spotted quartz. The ore-bodies are
irregular in outline,commonly contain patches of low-grade material, which
was not mined, 'and are greater in horizontal extent than in depth. The
largest 'ore-body extended for 800 feet in the east part 'of the Kitchener
vein and continued east for 650 feet in the Eclipse branch and for 450 feet
in No. 1 Branch vein; this ore-body extended from the surface tv the
375-foot level. Other large 'ore-bodies were 1,120, 850, and 840 feet long,
and extended from the surface to depths 'Of 375, 350, and 200 feet, respect
ively. Several of the ore-bodies followed the gently pitching rolls and
extended for short d~tances above and below the rolls. Much of the ore,
however, occurred <)D normal dips, and some of the rolls did not yield ore.

The relatively shallow depth of the ore 'and quartz may be due tv a
combination of several factors. The gently pitching rolls account for the
greater horizontal than vertical dimensi-on of some of the ore-bodies, but
if this were the only factor other bodies of ore would be expected to oocur
at depth. In one vein the qua'rtz dies out as the shear zone narr-ows in
passing from gabbro to meta-diorite, and although the type of country
r-ock may have been an important local influence this does not explain the
shallow depth of the quartz and 'ore-bodies f.or the mine asa whole. The
shear zones, however, generally narrow in depth as the north and south
carbonate shears are approached, and one zone narrows towaTd the west
as the south carbonate 'Shear is appr-oached. This 'Suggests that the two
major shear zones had an important influence on the development of the
subsidiary shears in which the quartz bodies lie, and that the quartz-bearing
shears are widest at the surface where the distance between the two major
shears, as measured along the strike of the quartz deposits, is greatest
and becomes narrower at depth as the ,distance between ,the two major
shears decreases. The north and south ,carbonate shears may, therefore,
bear a relationship to the shallownew -of the quartz bodies-and! of the
ore, for quartz is generally most plentiful in wide parts of the shears and
bodies of orearecDnfined to hodies 'of quartz. Some of the ore-bodies
'cease at depth on the appearance of white quartz. In this connection it is
interesting to note that, in the Gunnar mine white quartz near a body of
granite is of lower grade than grey quartz at some distance from the
granite ;at the Central Manitoba mine, however, there is no evidence that
granite lies close beneath the quartz deposits.

The deposits are described in more detail below.
The Kitchener vein (locality 36, Map 537A, and Figure 2) follows a

shear zone that extends on the surface from a point near the south c'ar
bonate shear easterly for 2,400 feet to a point where the v,ein splits into
two branches, one called the Eclipse v,ein and the other named No. 1
Branch vein. Although a shaft was sunk on the Kitchener vein on the
Growler claim in early days of explor,ation, the deposit was served chiefly
from the Kitchener shaft, which haa been sunk vertically to a depth of
900 feet at a point near the fork at the 'east end -of the vein. The two
shafts have been -connected in underground workings and the deposit has
been developed on six levels to a depth of 520 feet, the lower three levels
being reached through a winze sunk on the vein from the 375- to the 520
foot horizons.
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The vein lies in a band of tuff close to its north, or lower, edge. The
tuff band varies from 50 to 100 feet wide. It is overloain to the south by
andesitic lava and is underlain to the north by a sill of gabbroaveraging
about 50 feet wide, which separates the tuff band from a large sill of meta
diorite. The vein, like the tuff band in which it lies, strikes north 75
degrees west and generally dips from 50 to 60 dcgrees south, except in
depth toward the west end where the deposit flattens on approaching the
south carbonate shear; at one locality the beds and the vein dip gently
north away from the south carbonate shear. A roll in the tuff and vein
occurs at or near the surface 750 feet west of the Kitchener shaft and
pitches about 20 degrees easterly, reaching a depth of about 200 feet at the
east end of the vein. The roll carries the lower part of the vein some 10
or 20 feet south ·of the upper part, and probably formed by dragging
of the south or upper beds up and to the east over the lower beds. At the
west end the vein dies out close to the south carbonate shear and rakes
easterly at about 30 degrees, which is the angle of intersection of the tuff
bed and the south carbonate shear as measured on the plane of the vein.
The fork at the east end of the vein pitc.hes westerly at an average angle
of 70 degrees, as measured on the plane of the vein. The vein, accord
ingly, becomes shorter in depth, and is only about 1,000 feet long on the
520-foot level as compared with the length of 2,400 feet on the surface.
It was intersected in diamond drill holes to a depth of 700 feet and would
be expected to pinc.h out at about 800 feet.

The vein pill0hes and swells along the strike and down the dip and
averages 4 or 5 feet in width for much of it& length, but is &aid to narrow
somewhat in depth and toward the west as the intersection with the south
carbonate shear is approa~hed. The quartz is grey and carries chalcopy
rite, pyrite, a little pyrrhotite, and very fine gold. Gold was plentiful
on the surface, and in the upper workings, but assays showed only a little
gold on the 520-foot level. A sample of ore from the vein carried 0·78
ounce of gold a ton, 0·40 per cent copper, no lead, a trace of zinc, 1·67
per cent iron, and 0·009 per cent nickel.l

Almost all the ore occurred above the 375-foot level, and was mined
from two ore-bodies, namely, the Kitchener ore-body and the Growler ore
body. The Kitchener ore-body was the best in the mine. It was 800 feet
long and extended from the surface to the 375-foot loevel. At the east end
the ore raked steeply west, closely following the pitch of the fork at the
east end of the vein. At the west end the ore ended irregularly. The
Growler ore-body comme.n<led 120 feet west of the Kite-hener, was 1,120
feet long, and extended from the surface to the 37.5-foot level. Many
patches of low-grade material within the body were not mined. The ore
body ended irregularly in depth and at both ends. The west end was no
where closer than about 100 feet from the south carbonate shear. The
quartz vein continues below the two ore-bodies, but is below ore grade
except in a few small patches above the 460-foot level.

The Eclipse vein (locality 34, Map. 537A, and Figure 2) is the southerly
of the two branches into which the Kitchener vein forks at its east end.

1 Godard, J. S.: Investigations in Ore Droosing and Metallurgy, 1926; Mines Branch, Dept. of Min...,
Ottawa, pp. 72-79.
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The tuff band in which the Kitchener vein lies, and also the andesite lava
to the south and the sills of gabbroand meta-dioriteto the north, bend
sharply at the fork and continue at an angle of about 20 degrees more
south {)f east than they do along the Kitchener vein. The Eclipse vein,
like the Kitchener vein, lies in the tuff close to the contact with the under
lying gabbro sill.

The vein is served from the Kitchener shaft and has been developed
by drifting on the 125-, 200-, 250-, and 375-foot levels. On the 125-foot
level the vein has been followed in a drift for 480 feet easterly from the fork.
For distances of 100 to 300 feet easterly from the fork on the 200-foot and
lower levels the deposit c·onsists {)f stringers only or pinches out, and has been
drifted on for only part of that distance. Farther east, however, the vein
appears again on each of these levels, where it has been drifted on for
distances of 450 to 600 feet. There the vein was 5 feet wide for a length
of 229 feet on the 250-foot level, but was narrower and discontinuous on
the 375-foot level. Some half dozen drill holes penetrated the tuff band
at depths of 600 to 1,100 feet, but revealed little or no vein quartz. T.he
vein strikes about north 55 degrees west and dips, on the average, about
60 degrees southwest. A roll in the vein and host rock, similar to the roll
in the Kitchener vein, pitches 20 or 30 degrees easterly from the 125-foot
level south of the shaft to the 375-foot level near the east end of the drift.
The quartz in the deposit is bluish and carries pyrite, chalcopyrite, and
pynhotite. Pyrrhotite is more plentiful on the 375-foot level than at
higher horizons.

Near the fork at the west end of the vein an ore-body extended from
the 200-foot level to the surface, and apparently was continuous with the
Kitchener ore-body. The ore-body raked 20 or 30 degrees easterly and
was followed for a distance of 700 feet down the rake to a point 20 feet
above the 375-foot level, where it died out. In that distance the ore
body, except for some irregularities, gradually narrowed in vertical extent
until at the east end the stope extended only between 20 and 60 feet above
the 375-foot level. On and near the 125-foot level a small patch of vein
material on the gently pitching roll did not make ore, but easterly down
the rake the ore-body followed the roll and extended above and below it.

No. 1 Branch vein (locality 35, Map 537A, and Figure 2) is the
northerly of the two branches into whjch the Kitchener vein forks at its
east end. The branch vein continues easterly on the strike of the Kitchener
vein and extends through the lower contact of the tuff into the underlying
rocks. For the most part it follows a short tongue of gabbro that branches
from the north side of the gabbro sill that lies along the north edge of the
tuff band. Toward the east and in depth the vein extends beyond the end
and bottom of the tongue of g.abbro into meta-diorite, where it passes into
lenses and stringers and dies out.

The vein is served from the Kitchener shaft and has been developed
on seven levels to a depth of 875 feet,although on the lowest level it has
been explored chiefly -by means of diamond drilling from a drift lying from
about 20 ,to 100 feet 50uth of the vein and about parallel with it. On the
125-, 200-, 250-, 375-, and 520-foot levels the vein was followed easterly
from the fork for distances of 150 to 800 feet. On the 625- and 875-foot
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levels the vein was traced for lengths of 860 and 1,700 feet, respectively,
but was not fonowed westerly to the fork. The vein strikes west ,and dips
at an average angle of about 65 degrees south. The roll on the Kitchener
vein ,continues along the branch vein and has been tr,aced for about 500
feet down its easterly pitch of about 15 degrees from about the 200-foot
level at the fork to the 375-foot level. In stopes above the 375-foot level
the quartz is said to have been of excellent width, but toward the east end
of the drifts it narrows on passing from gabbro to meta-diorite and dies
out in stringers in the meta-diorite. On the 375-foot level the vein continues
to be !of good width for ,a length of about 680 feet in gabbro, and in one
place is 18 feet wide. On entering meta-diorite toward the east, however,
the shear zone in which the vein lies narrows to 3 feet and the quartz
narrows ,and passes into stringers. On the 520-foot level the quartz lies
in gabbra, and is 'of gO'od width for 150 feet east of the fork where the drift
ends: The shear zone continues to the 625- and 875-foot horizons, but
is nar,rower than in the upper workings. On the 625-foot level the shear
is in meta-diorite for most of its length,and there holds 'only scattered
small lenses and stringers of quartz. For 100 feet from the west end of
the drift the shear zone is in gabbro and the vein is of drift width. On
the 875-foot horizon the shear is in meta-diorite ,and vein quartz, as shown
in diamond drill c'Ores, and in a short drift at the west end is not plentiful.
It is apparent that No. 1 Branch vein and the shear z'one in which it lies
are wider in the gabbro than in the meta-diorite.

In stopes above the 375-foot level the quartz was bluish ,and well
mineralized with ,chalcopyrite, pyrite, and a little pyrrhotite. Below
this level the quartz has a speckled appearance, due to spots of 'bluish
quartz in white quartz, and generally carries only a small amount of the
above-mentioned sulphides and only a little gold. Schistose gabbroand
meta-diorite close to the quartz bodies carry disseminated grains of pyrite.

From the surface to the 200-foot level ore extended easterly from
the Kitchener ore-body for 120 to 300 feet along the branch vein and
ended irregularly to the east, but pitching about vertically 'On the ,average.
Below the 200-foot level the ore-body was separated from the Kitchener
ore-body by low-grade vein material and: raked gently east to the 375-foot
level. This easterly raking part of the ore-body followed: the gently
pitching roll in the vein for 500 feet, and extended with irregular upper
and lower contacts for 15 to 50 feet above and below the ,roll. The ore
body was in gabbro except for a short distance at the east end, between
the 250-and 375-foot levels, where it was in meta-diorite. Although
abundant vein quartz continues for some depth beneath the 'Ol'e~body the
quartz carries less sulphides and gold than in the upper levels.

No. 2 Branch vein has been developed on the 200- and 250-foot levels,
and has been followed for 160 feet in drifts on each of these levels. The
vein strikes north 75 degrees east from a point near the north or fDot-wall
side of No. 1 Branch vein near its east end ,and: dips 60 degrees south.
The vein is in gabbro on the 2oo-foot level and is in meta-diorite on the
250-foot level.

It has been stoped 'out for a length of about 120 feet ,and fora distance
of 40 feet above and 40 feet below the 200-foot level. The vein is said
to have been narrow in the stopes and to have died out in stringers at
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the west end near No. 1 Branch vein. On the 250-foot level the shear in
which the vein lies holds a few short lenses of quartz up to 5 feet wide, but
in places the shear is only a foot wide and is without vein quartz. In the
stope the quartz was chiefly .blue with some white and carried plentiful
pyrrhotite and, some py-rite ·and chalcopyrite. Below the stope the quartz
was mostly white, was spotted with small patches of blue quartz, and
carried less sulphides than in the stope.

The Tene North shear zone (locllility 32, Map 537A, and Figure 2)
strikes west and dips 80 degrees south. It is exposed here and there in
trenches .for a length of 950 feet. It lies east of and on the strike of the
Eclipse vein, but is not known to be connected with it beneath an inter
vening drift-covered area 400 feet wide. For 300 feet from the west end of
the trenches the shear lies in tuff close to the underlying sill of gabbro.
Farther east the tuff and gabbro swing 15 degrees more south of east than
the strike of the shear, and the shear cuts through the gabbro and continues
east into the underlying meta-diorite. In the trenches the shear contains
scattered lenses and stringers of bluish quartz said to carry only a little
gold. Diamond drill holes cut the tuff band at depths of 250 and 550 feet
down the dip from the outcrop of the deposit in the tuff, but no important
amount of vein quartz was found in the tuff. One diamond drill hole cut
vein quartz 100 feet below the outcr·op in meta-diorite, but 'another hole
cut only sheared meta-dioriteat 450 feet.

The Tene South shear zone (locality 33, Map 537A, and Figure 2) lies
75 feet south lof the Tene North deposit and occurs in the tuff band close
to the contact with overlying andesite. The shear strikes north 85 degrees
west ,and dips steeply south. It is well exposed in prospect pits for a
length of 350 feet, and has been tested in ,a prospect shaft 10 to 1:5 feet
deep. Eight diamond drill holes cut the tuff band at depths up to 650 feet,
but only three of the holes cut important amounts of vein material in the
tuff close to the south contact. On the surface vein quartz occurs in the
shear as lenses up to 10 feet wide, but generally less ,than 3 feet wide.
The lenses are distributed here and there aoross 15 feet of sheared tuff,
which is much stained with iron oxide. The deposit is said to assay only
a little gold.

The Wentworth shear zone (locality 31, Map 537A, and Figure 2) out
crops on the Tene 4 f,raction. It lies on the strike of the Tene South deposit
and has been traced westerly to within 350 feet of the outcrop of this
deposit, but is not known to ,be connected with it. Like the Tene South
shear, the Wentworth shear is in tuff <Close to the contact with overlying
andesite.

The shear strikes about north 65 degrees west and dips 80 degrees
south. It has been tested in a few pr·ospect pits where the shear zone is 10
feet wide ,and 'holds ;a few leru;es of blue quartz Ml'Tying pyrite, ahaloo
pyrite, and a little py.rrhotite. The sheared tuff is much stained with iron
and oarries diss-eminated small grains of pyrite. The deposit has been
intersected at depths of about 30 feet >by nine diamond drill holes, spaced
40 feet apart for a length of 320 feet. Assays from ,the cores of the nine
holes ,averag-ed 0·398 ounce of gold a ton across an average width of 1·6
feet. At the east end of the section drilled in the shallow holes, three
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diamond drill holes cut the deposit at depths of about 200 feet, and two
holes at depths of 260 and 300 feet cut the tuff band but little or no quartz.
Good assays in gold were obtained from one of the holes at a depth of
200 feet.

The Tene 1 shear zone (locality 28, Maps 536A and 537A, and
Figure 2) lies in meta-diorite in the north part of the Tene No. 1 claim.
The zone strikes north 75 degrees west and dips 70 degrees south. It has
been traced intermittently in prospect pits for a length of 1,300 feet, and
has been intersected at depths of 100 feet or less by five diamond drill holes
spacroat reguhrintervals for 940 feet of this length. The &hear zone is 2
to 12 feet wide and carries scattered lenses and stringers of white and bluish
quartz. The largest lens noted on the surface is 3 feet wide and 20 feet
long. Some of the quartz carries disseminated grains of pyrite, chalcopy
rite, and a littlepyrrhotite, and the rock near the quartz bodies carries
disseminated grains of pyrite. Assays indicate only a little gold.

From a point about half-way along the shear a braMh shear extends
north 50 d-egrees west f,or 350 feet where it is covered by drift. The
branch shear also holds a few small lenses of white and bluish quartz.

The Tene 6 shear zone 1 (localJity 29, Maps 536A and 537A, and
Figure 2) lies in meta-diorite on the Tene No. 6 and adjacent claims.. The
zone strikes north 75 degrees west and dips on the average about 75 degrees
south. The shear and quartz bodies in the shear have been developed on .
eight levels to a depth of 750 feet. A shaft ha& been sunk on the deposit to
the 350-foot level, and a winze 200 feet east of the shaft follows the shear
from the 350- to the 750-foot levels. The average dip of the shear zone is
somewhat steeper than the north carbonate shear, so that the two
approached one another in depth and would be expected to meet on a
line pitching 15 degrees westerly from a point 300 feet beneath the 750
foot level at the winze.

The shear is exposed here and there on the surface for a length of
1,050 feet, and diamond drilling indicates that it may continue beneath drift
to the east for ,an additional 500 feet. At the shaft the quartz is 15 'Or 20
feet wide. This quartz body dies out 100 feet or 80 west of the shaft,
where the shear zone is 10 feet wide. The shear zone continues to the
west, but narrows to 1 foot and dies out at a point 300 feet west of the
shaft. On 'an {lUtcrop 400 to 750 feet east of the shaft the shear zone has
been trenched for a length of 350 feet, is 5 to 10 feet wide, dips vertically,
and holds lenses of bluish quartz up to I! feet wide and 20 feet or more
long. The wide quartz body at the shaft continues to a depth of 40 feet
or so, where a branch vein splits from the main deposit and continues to a
drift on the 50-foot level, where it dies out. Tlle branch strikes about
parallel to the main deposit, but dips steeply north. The fork between
the main deposit and the branch vein pitches gently west. The branch
vein was followed in the drift at the 50-foot horizon for 50 feet east and
400 feet west of the shaft. The main shear continues beneath the fork
and was followed by dTifting on the HO-foot level for 580 feet east and

1 The underground workings on the Tene 6, Tene 2, Rogers, and Hope deposits were inaccessible
..t the time of examination and the description of these deposits is based largely on informstion supplied
by J. Curtis Houston, manager, and G. D. Ruttsn, mine geologist,
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890 feet west of the shaft. On the 250-footand lower levels drift lengths
along the shear vary fwm 440 to 970 feet. Lenses of quartz as wide or
wider than the drifts are arranged en echelon in the shear f{)r 540 feet west
and up to 270 feet east of the shaft, and fTom the 60-foot to the 350-foot
horizons. Bey-ond these limits the shear zone carried little or no quartz
and alm-ost no gold. Above the 350-foot level the quartz is blue and carries
pyrite,chalcopyrite, and pyrrhotite. BelDw this level blue quartz is crossed
by streaks of white quartz and -carries almoot no sulphides or gold.

A short section of the branch vein was stoped between the 50-foot
level and the intersection with the main deposit. An ore-body in the
main shear -extended from the surface to the 350-fDot level. It was VeJry
irregular in -outline and included many patches 'of low-grade material,
which were not mined. The upper limit of the ore pitched 6 degrees west
from the shaft for 650 feet, passing 50 feet or less beneath the narrow shear
on the surface. From the west end to within 120 feet of the shaft the
ore-body extended tD -a d-epth Df only 200 feet,although abundant qU3lrtz
CDntinues to the 350-foot level. From a point 120 feet west of the shaft
the ore-:body extended irregularly to the surface and 'raked 45 degrees or
S{) to the east as far as the 350-foot level, where it died out. The ore
reached a maximum thickness of 25 feet where the br-anch vein merged
with the main deposit. About 75,000 tons of ore were mined from the
main and branch deposits.

The Tene 2 shear zone (locality 2931, Figure 2) lies in meta-diorite
380 feet south of the Tene 5 shear, and strikes and dips about parallel
to that shear. The Tene 2 shear does not outcrop, but has been developed
by drifting on the 350-, 450-, 650-, and 75Q-foot levels, which are reached
through -crosscuts from the underground workings on the Tene 6 deposit.
The d-riftsare up to 450 feet long, but vein quartz was -confined chiefly
to the central part of the drifts on the upper three levels and died out toward
the ends of these drifts and -on the bottom level. Small ore-bodies were
stoped for short distances above and below the 350- and 650-foot levels
and for -a short distance above the 450-foot level.

The Roge1's vein (locality 27, Maps 536A and 537A, and Figure 2)
occurs on the Tene 2 claim close to the west boundary, at a point 500 feet
south of the Tene 6 deposit. The vein strikes west and dips 60 degrees
south. It has been traced for 100 feet on the surface, where it consists of blue
qua>rtz 6 inches to 2 feet wide ina shear zone 2 to 5 feet wide. The quartz
is considerably etained with iron and carries disseminated grains of chalco
pyrite. The west part of the vein lies in a band of tuff close to the contact
with underlying meta-diorite. The tuff is 80 feet wide at this locality,
dips about 60 degrees south, and is the band 'Of tuff that holds the Kit
chener and other d-eposits farther west. Tow3lrd the east the vein passes
out of the tuff and enters the fine-grained border phase of the underlying
meta-diorite. An inclined shaft has been sunk on the part of the vein that
lies in the tuff, and the shaft follows the vein for 175 feet. The vein- in
the shaft is narrow and fDllows the tuff band to a depth of about 100 :feet,
where the vein steep-ens and passes into the underlying meta-diorite. Near
the bottom of the shaft the quartz pinches out in a very narrow shear.
At a depth of 100 feet a drift follows the vein in tuff for 280 feet. About
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5,000 tons of ore were mined from the shaft and from a stope above the
lOO-foot level. A diamond drill -hole cut the lower contact of the tuff -at 9

depth of 420 feet, but did not penetrate important amounts of vein quartz.
The Hope shear zone (locali,ty 26, Map 536A, and Figure 2) lies in

meta-diorite on the Hope a.nd nearby claims. The zone strikes north 75
degrees west and dips on the average about vertically, although varying
between levels from vertical to steeply north and steeply south. On the
surface it has been traced intermittently for a length of 2,250 feet, narrow
ing and dying out at the west end and passing into drift at the east end
close to the .north carbonate shear. The zone has been developed on levels
at 100, 200, 325, and 450 feet for lengths of 1,000 to 1,800 feet. The junction
of the Hope shear and the north carbonate shear pitches about 40 degrees
west from the surface to the 450-foot level, where the drift on this level
enters the carbonate shear at a point 900 feet east of the shaft. Assuming
that the Hope shear continues witJ1 a vertical dip beneath the 450-foot
level, the junction would rake 22 degrees west from the 450-foot level to
a depth of 1,100 feet at a point 800 feet west of the shaft.

The irregularity in dip is due in part to the presence of several gently
pitching rolls or drag-folds in the shear. One of these near the west end of
the drift on the 100-foot level pitches about 5 degrees west and the south
side has been dragged up with respect to the north side. Another occurs
near the east end of the same level; this roll pitches about 10 degrees east
and the soutb side has been dragged down with respect to the north
side. Toward the ,east this roll and a quartz body in the shear are crossed
by a fault dipping a few degrees south and offsetting the overlying vein
material 5 feet or so to the south with respect to the underlying vein
material. Other rolls occur east of the shaft between the 100- and 200
foot levels and between the 200- and 325-foot levels; these also pitch
gently east.

On the surface, lenses of bluish quartz from a foot or less wide to 3
feet wide and 30 feet long are distributed through the s.hear zone, which is
in most places 6 to 8 feet wide and at one locality is 15 feet wide. In the
underground workings the shear is said to vary from 1 to 15 feet wide,
and quartz bodies in the shear are repo,rted to be lenticular in character.
The lenses are small and widely separated in drifts on the 200- and 450
foot levels and on the west half of the 325-foot level drift. Toward the
east end of the drift, on the 325-foot level, quartz was essentially con
tinuous for 300 feet and for 255 feet of this length assayed on the average
slig,htly over 0·5 ounce of gold a ton across an average width of 3t feet.
In the drift on the lOO-foot level several large l~mses of quartz are separ
ated from one another along the s.trike by long and short sections of
sheared diorite carrying only small, scattered lenses of quartz. The larger
bodies of quartz occur on the gently pitching roBs and elsewhere. Where
occurring on the rolls the quartz tends to follow the cr,ests of the rolls
and may extend for short distances along the limbs, resembling saddle
reefs. The quartz on the rolls is up to 30 feet wide horizontally. Where
the drift on the 450-foot level enters the north carbonate shear, the Hope
shear merges with the north carbonate shear and lenses and stringers of
quartz continue from the one shear ink> the other.
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. The quartz varies from a dark blui.sh variety to a spotted variety in
which white quartz holds many small, indefinitely bounded patches of the
blue. Some of the lenses of blue quartz are crossed by .horizontal- gash
veinlets of w,hite quartz, giving a ladder structure. Much of the quartz
in ore-bodies and elsewhere carries d~ss-eminated grains of pyrite, grains
and large blebs of chalcopyrite, and only a little pyrrhotite. In places
the large blebs of chalcopyrite assayed very high in gold. Pyrrhotjte is
plentiful in quartz lenses toward the west end of the drift on the 450
foot level, where no ore was found. A few veinlets of white, granular and
coarsely crystalline carbonate also occur in the shear zone. The wall
rock schist carries large .cubes of pyrite and little or no gold.

Most of the larger bodies of quartz were of ore grade. The largest
ore-body extended easterly from the shaft for 840 feet. It was irreguIar
in outline but, on the whole, raked about 5 degrees east. At the shaft it
extended from near the surface to the lOO-foot level. The top of the ore
raked gently east to the lOO-foot level at the east end, and extended only
30 feet below this level. For 300 feet from the east end the ore followed
closely th-e gently pitching roll and did not generally extend mOl'e than
10 or 20 feet above and beIow the roll. Just west of this roll an irregular,
easterly pitching lobe extended downward from the main part of the ore
body to the 200-foot level; this lobe followed in part another easterly
pitching roll. Five other ore-bodies were stoped out. The largest of
these extended for the full 300-foot length of the quartz lens near the east
end of the drift on the 375-foot level, but the ore generally died out in 20
or 30 feet above the level and continued for only 40 feet below the level,
where the ore was only 175 feet long.

The Hope No. 7 vein (locality 25, Map 536A) follows a weak shear
zone in andesitic lava 1,000 feet southwest of Stovel Lake. The vein strikes
north 45 degrees west, dips 70 degrees northeast, and has been stripped
continuously for a length of 600 feet. The quartz is almost continuous
for this length, varies from 6 inches or less to 2 feet wide, and carries buff
weathering carbonate and, in places, a little pyrite and plentiful chal
copyrite.

ALBENA CLAIM

A large quartz vein (locality 30, Maps 536A and 537A) is exposed at
intervals for 800 feet on the Albena claim, crosses the north boundary of
the claim, and continues for 500 feet farther north to the edge of a swamp.
The vein follows a shear zone that strikes about north and lies in andesitic
lava along the edge of a dyke of feldspar porphyry. The shear is up to 90
feet wide and the vein quartz at several places is 5 to 10 feet wide. The
quartz varies from pale bluish grey to white and is iron stained, probably
as a result of weathering of pyrite, but sulphide is generally lacking or
rare.

GOLD ROCK MINES, LIMITED

This company holds the Bear No. 1, Bear No. 2, Bear No. 3,and
Chief No. 5 claims, which are unsurveyed and lie about 1- mile north of
the Central Manitoba mine.
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A shear zone (locality 37, Map 537A) has ,been traced for about 600
feet on the Bear No. 1 claim, where i,t &trikes north 10 degrees west. What
appears to be a continuation of the same zone outcrops to the north on
the Chief No. 5 claim, giving a total length of 1,500 feet. The shear zone
is in andesitic lava for most of its length and passes into meta-gabbro at
the north end. In the shear zone, vein quartz occurs as only a few string
ers at some localities, and at other places f.orms bodies 4 to 6 feet wide.
The quartz is white and generally carries little if any sulphide, although
in a pit near the north end of the deposit the quartz carries a considerable
amount of pyrite and chalcopyrite.

MERCON GOLD MINING SYNDICATE, LIMITED

This syndicate holds the Lakeshore group of claims on the east side
of Halfway Lalce in the northwest corner {)f the map-area. Three large
quartz-bearing shear zones have been discovered in andesitic lava on the
property.

The largest of these, which may be called the Lakeshore zone (locality
38, Map 537A), strikes about north 10 degrees west and dips 50 to 60
degrees east, varies from 10 to 25 feet wide, and is exposed intermittently
for 3,000 feet along the strike. Vein quartz occurs as lenses and vein lets
distributed irregularly through much of the shear zone; many quartz bodies
are 1 foot to 6 feet wide and together with associ,ated smaller bodies con
stitute, in places, over half of the material present across widths of 16 to
20 feet. The quartz varies from blue to white or to a spotted variety
consisting of a mixture of the two types. Little or no sulphides can be
seen in most of the quartz, although at some localities the vein material
is stained with malachite.

The other two deposits lie 500 and 1,200 feet, respectively, west of the
Lakeshore deposit, and strike and dip about parallel to it. They resemble
this deposit in general character, but are narrower and shorter.

GOLD BIRD CLAIM

On this claim, which is owned by Letitia Germain, a vein (locality
39, Map 537A) follows a shear zone in meta-diorite, strikes north 65 degrees
east, and dips 80 degrees southeast. The shear has been traced for a
length of 500 feet, dying out at the southwest end and passing beneath
drift to the northeast. The vein pinches and swells along the strike from
t foot to 3 feet wide, and averages 11 feet wide for a length of 200 feet.
Much of the quartz carries blebs of chalcopyrite and has a speckled
appearance, with spots of blue quartz lying in white quartz.

WALTON GOLD, LIMITED

Walton Gold, Limited, was incorporated on September 21, 1934, and
owns a group of nine claims situated about 1 mile southeast of Halfway
Lake. In 1934 the company did some surface stripping and test pitting
and 3,000 feet of diamond drilling. Several deposits of vein quartz occur
on the property, but most of the work has been done on quartz bodies
in So shear zone on the North Star claim and in a shear and fracture zone
on the Rex claim.
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The North Star zone (locality 41, Map 537A) strikes north 55 degrees
west and dips 65 to 75 degrees nort.heast. It has been traced for a hmgth
of ,about 900 feet. The northwest part of the zone lies in meta-gabbro
and crosses a tongue of andesite that ,extends into the gabbro; the south
east part lies along a contact between andesite to the northeast and sedi
ments to the southwest. The shear zone is about 10 feet wide for mDst
of its length, gradually dies out at the northwest end, and passes beneath
drift to the southeast. A dyke of aplitic material 1 to 3 feet wide and
lenses, veins, and stringers of quartz have been introduced along the z'one.
Most of the quartz bodies are 1 inch or less to 1 foot wide and are dis
tributed irregularly along the strike and across widths up to 4 feet; toward
the northwest end a vein-like body of quartz up to 2 feet wide is
essentially continuous for 120 f.eet. The quartz is fine grained, varies from
bluish grey to white, and at some localities has a banded appearance due
to alternating l,ayers or streaks of dark- and light-coloured quartz or to
thin shreds of schist lying paraHel to the walls. Some of the quartz
carries plentiful fine-grained pyrite and, on weathered surfaces, is stained
with malachite.

The Rex zone (locality 40, Map 537A) has been traced at intervals for
1,100 feet -across a small stock of oligoclase-quartz diorite and ext.ends a
short distance into adjoining sediments on the southeast side of the in
trusive body. The zone strikes north 35 degrees west and dips 40 to 60
degrees northeast. Sman lenses of quartz from 2 to 6 inches wide and 10
feet or more long are scattered here and there in the zone of fractured
and slightly shear,ed country r{)ck across widths up to 10 feet. The quartz
is very fine grained, varies from dark blue to smoky ,and white, and
carries disseminated grains and veinlets of pyrite and a little chaJ.copyrite.

KINGFISHER GOLD MINES, LIMITED

This company was incorporated in Hl28 to develop a group of claims
acquired from the Kingfisher Mining :md Development Company, Lim
ited, which was organized in 1916, The claims include the Elora frac
tion, Valley Vein ciaim, and eight others, lying about 1~- miles south of
Halfway Lake.

The north part of the group is underlain by andesite and sediments,
which are intruded by sill-like bodies of meta-diorite and met.a-gabbro;
the south part is underlain by oligodase-quartz diorite. The formations
strike easterly. Quartz deposits have been discovered in all of these rocks
and strike and dip in various directions. Two of these deposits are
described below.

Elora deposit (locality 42, Map 537A). In 1922 Mr, A. M, Stewart
sank a r:;haft at the southwest end of a body of quartz, mined the deposit
from an open-cut, treated the ore in a two-stamp amalgamation mill that
had been erected nearby, and produced about $2,300 in gold from 200 tons
of ore. The open-cut extends north 40 degrees east for 100 feet from the
shaft, varies from 1 to 4 feet wide, and is up to 15 feet or more deep. A
few lenses of white quartz up to 1 foot wide can still be seen on the walls

73601-5
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of the open-cut, but the character of any vein material in the bottom
could not be determined as the open-cut was partly filled with water at
the time of examination. A few pieces of grey quartz on the dump carry
pyrite, a little chalcopyrite, and coarse gold.

The open-cut lies in the north corner of the El-ora fraction and
extends across the northeast boundary into the Dardanelles claim. Near
by rocks include tuffaceous sediment cut by a dyke of granite 15 feet
wide and by several small dykes of aplite and lamprophyre. The granite
dyke and the beds of sediments strike easterly. The deposit lay in the
sediments and crossed the granite dyke, but apparently did not offset the
dyke. The deposit terminated to the southwest against a cross shear,
which strikes north· 10 degrees east, dips about vertically, and contains
almost no vein quartz. Some diamond drilling has been done beneath the
drift northeast of the open-cut.

The Valley Vein shear zone (locality 43, Map 537A) occurs on the
Valley Vein claim close to its southwest boundary. The shear lies in
oligoclase-quartz diorite. It strikes north 40 degrees west and dips 55 to
60 degrees northeast. It has been traced! in prospect pits at intervals for
1,200 feet and passes beneath drift at both ends; in 1928 a vertical, two
compartment shaft was sunk to a depth of 34 feet on the hanging-wall
side of the zone about 40 feet northeast of the southeast end of the line of
pits. Prospect pits near the shaft expose a width of about 10 feet of
sheared and fractured quartz diorite penetrated by a few small lenses of
quartz. Toward the northwest end of the line of pits, the shear varies from
1 to 3 feet wide and generally holds only narrow stringers of quartz here
and there along the strike, ·although 'at one locality quartz is more plentiful
and pinches and swells from! foot to 2t feet wide. Most of the quartz is
bluish grey and in some bodies the bluish grey quartz is mixed with white
quartz. In plac,es the quartz is stained with iron oxide, probably result
ing from the weathering of pyrite.

Several other quartz deposits in the oligoclase-quartz diorite and else
where carry pyrite and chalcopyrite.

OGAMA CLAIM

This claim is owned by William A. Quesnel and lies in a body of oli
goclase-quartz diorite in the southwest part of the area. Several shear
and fracture zones holding bodies of quartz have been explored in pros
pect pits. Some surfaoe work was done on the deposits in 1925 by the
W.A.D. Syndicate; other pits have apparently been dug recently.

One of the deposits (locality 45, Map 537A) strikes north 50 degrees
west, dips 80 degrees northeast, has been tested in many prospect pits for
a length of 800 feet, and passes beneath drift at both ends. This deposit
consists of lenses of quartz, from 1 foot or less to 2 feet wide, distributed
at intervals along a shear zone, 3 to 4 feet wide, in the oligoclase-quartz
diorite. The quartz varies from blue to white and the quartz and sheared
wall-rock carry disseminated grains of pyrite and chalcopyrite.
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ROCKLAND CLAIM

This claim, which is owned by WiIliam Walton, lies in a large body
of oligodase-quartz diorite in the southwest part of the area. Several
shear and fracture zones holding quartz bodies have been explo.red in
prospect pits. Some of this work was done in 1925 by the W.A.D. Syn
dicate; other pits have apparently been dug more recently.

One of the deposits (locality 44, Map 537A) strikes north 45 degrees
west, dips steeply northeast, has been explored in test pits for a length of
400 feet, and passes beneath drift at both ends. The deposit consists of
lenses of quartz distributed here and there across widths of from 6 to 20
feet of fractured quartz diorite; the largest Jens is 3 feet wide and 100
feet long. The quartz is bluish and carries disseminated grains of pyrite
and chalcopyrite.

At a point 80 feet northeast of this deposit a prospect shaft has been
sunk on an apparently short lens of quartz 14 inches wide and carrying
much pyrite.
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