PROVINCE OF MANITORBA

DEPARTMENT OF MINES AND NATURAL RESOURCES
MINES BRANCH

PUBLICATION 54-1

GEOLOGY AND MINERAL DEPOSITS
OF THE

BIRD LAKE AREA

Lac du Bonnet Mining Division
Manitoba

by
J. F. DAVIES

WINNIPEG
1955




Electronic Capture, 2011

The PDF file from which this document was printed was generated by scanning an
original copy of the publication. Because the capture method used was 'Searchable
Image (Exact)', it was not possible to proofread the resulting file to remove errors
resulting from the capture process. Users should therefore verify critical information in an
original copy of the publication.



Province of Manitoba
DEPARTMENT OF MINES AND NATURAL RESOURCES

HON. C. . GREENLAY l. G. COWAN, Q.C.
Minister Deputy Minister

MINES BRANCH

J. S. RICHARDS
Director

PUBLICATION 54 -1

GEOLOGY AND MINERAL DEPOSITS
of the
BIRD LAKE AREA
Lac Du Bonnet Mining Division
Manitoba

by
1. F. Davies

1955

Printed by R. S. Evane, Queen’'s Printer ior Manitobe




TABLE OF CONTENTS

Introduﬁtion RO TSNS L TSR EPEBLIOEITIERIVICELIEISIEIEEIIROETQTTS
Previong investipgations sessssescscscssenansrere
Refurenc®8 seescesssscnsotncesncrassnonrevesrens
Pres.nt SEUNY wesesanansnsnsnsessasssesrreronves
Acknowiedl{ements PP P LI LR ERLE I PRSI A ST SERSIIANRERTDS
Toporraphy ani Jdrainane seevescevreercossrasences

General ;e0l0SY cesverssonnsscansorssscssssnnosnscenns
Table of fOrmationg sessesnssanssvossvesrsronsse
Rice Lake (TOUD ssevecencesssssscascsstssarsenses

Andesite, basalt, tuff; derived schists ...,
Greywacke, tuft, quartz-mica schist sseseses
ATKOSC snvesssmesnasssnsavsnsvnnnnonseannrnss
vilicified 70NES seseverencerorrrrenoncreenes
INtrusive TOCKS essesecsssassssnssnssscsnnscasas
pird River S1]1 seevessscnoveeveracransnases
Granitic intrusives eseessscesecscssconvosrnse
Ape relations of rranite ceevesacsencess
Permalile seesesnesncsccnsssascasssesascrone
Dianase, LTaP esesesaccrcccecrseosscerrcsane

Structural [e0loffY seecscscescsssnsosssrnnranarscosoras
FOLIING weeancennmnnnsonsvstsvasssssssssssssrene
Fatltin® eeseercevasnsscnasanasaccsnccccncnansna

Mineral JdeposSilsS esesssssesssvesccssonssrcacnsnsnonns
Base motal deposilts eeesevessscreressassranccans

Cee irrence and distribution ceecescecevessss
Mineralory ecesssvecsscssevsosesscsarerenses
Ganmie minerals ceeecesosssrsoncscassasnnons
Mineral relationships esessesscscscanancnnnoea
Grade of depoSits eevacercssssncceresrsccsns
Faulting of depoSits eseesecrrecrrrrsessenee
Oripgin of sulphide deposits secececeresaavese
Maskwa Nickel Chrome Mines Limited seececeee
History of developmonl aeceececssossnsses
Chan-e deporits eescscececcscsrsveeccenrs
Martin=Devlin depositsS eesscvessroseccss
Colossus 1617 Claim seevevessocercnseses
Wento Claim seeevcoscseonsrsonoessccvcanrens
Colossus 3 deposit seeccveccecasosssrscccees
Ticky BOY ClAim acescevessncesscncsvsoncasss
Petra Chromite Limited svecssscovecessesssess
Chromite depositS ecvessssesesssrrsrensnsacncsnssss
Petra Chromite Limitrd sceeceescncscorsacans
Maskwa Nickel Chrome Mines Limited ecveseees
Pegmatite mineral depoSits eeeeecevesvsscscsenas
Lithium depositS esceasscrascccrsscocscsscns
Tin deposSilS eessvssssessccescvorarncnsnnsen
Beryl deposits evvecvsesoorevescscrssssnnens
Economic possinilities of the pegmatites ...

Pape

b e
R Bu~orrwwo N




GEOLOGY AND MINERAL DEPCSITS OF THE BIRD LAKE AREA

INTRODUCTION

With the recent widespread search for base metal de-
posits in Canada and renewed interest in Canadian sources of
lithium, the area around and north of the Winnipeg River has
again been receiving the attention of prospectors and mining
companies. Falconbridge Nickel Mines Limited (through its sub-
sidiaries, Maskwa Nickel Chrome Mines Limited and Sudbury North-
rim Exploration Company Limited), Hudson Bay Minine and Smelt-
ing Company Limited, Zonwest Exploration tompany Limited, and
God's Lake Gold Mines Limited have all been active in this
field,

Surface mapping, geophysical surveying, and diamond
drilling have been done on saeveral properties, Present indica-
tions are that some of these can be developed into producing
mines.,

An important factor influencing future production
from all types of deposits found in this region will be the
economical treatment of the ores, Eeneficiation of the chremite
ore will be necessary in order to raise the chrome-iron ratio,
The intimate intergrowth of quartz and spodumene in the lithiume
bearing pegmatites presents an extraction problem. Incomplete
investigations on the copper-nickel ore frum the property of
Maskwa Nickel Chrome Mines Limited indicate that extraction of
the metals by the pyro-metailurgical methods used in the Judbury
area would not be ecounomical., The company reports, howaever,
that stuadies of other metallurpical processes offer hope for
aconomic treatment of this ore.,

As an aid to the development of this region the Mani-
toba Mines Branch plans to map, on a scale of 1,000 feet to the
inch, an area alons and north of tre Winnipey River, bounded by
longitude 759 30' W and the Mani‘oba- htario soundary, and lati=-
tndes 50° 20' N and 50° 30' M. The present report, dealiny with
the first of four contiguoius map areas, covers the northwest
quarter of the larger rerisn just outlined.

The area under study is situated ahout 35 miles north-
east of Lac du Bonnet, and may he reached from there bv road to
Bird River and thence by canoce up the river., It may also be
reached by aircraft based at Lac du Bonnet.




PREVICUS INVESTIGATICNS

Geological investigaticns in southeastern Manitoba
have been made intermittently since 1912, when E. 5. Moore
mace a reconnaissance survey of the main water routes. Follow=
ing the discovery of tase metal sulphides near Eird lake in
1920, H. C. Cocke exarined and mapped a small area in the vicin-
ity of the deposits. Between 1522 and 1929, a large part of
soatheastern Manitoba was investigated by J. F. Wright. Deposits
of tin, lithium, and beryllium were discovered during this time,

In 1642 chremite .deposits were ciscovered north of Bird
Ziver and at Zuclid Lake. J. D. 3ateman and G. M. Erownell investi-
gated these occurrences. Orilling at the west end of Eird Lake
by Petra Chromite Limited in 19LkL revealed large deposits of
chromite,

In 19,8 and 1746 G. T. Sprinper marped a large area
between Maskwa Lake and the Winniper River. The writer, in 1951,
mapped the area Lo the west of that done by Springer. The map-
ping of toth Sprirger and the writer was dene for the Manitoba
Mines Branche.

Maps of the arca publishee by the Geolorical Survey of
Canada were on a scale of L miles to the inch (Mcore) and one
mile to the inch (Cooke, Wright) and those by the Manitcba Mines
Branch, one~half mile to the inch,

Besides the main projects mentionec arcve, and listed
below, numerous articles referriny tu specific mincrals and
mineral locations, have been published.
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Moore, E. S. ¢ Recicn East of the South end of Lake wirnipeg;
Geol. Surv., ‘anada, Sum. Rept. 1912, pp. 22h=270.
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ptc Be
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Bateman, J, D.t Bird River Chromite Deposits, Manitobaj
Trans. Can, Inst. Min. and Met., Vol. 46, pp., 15L4=183,
1943,
wmmummmsmunocs=  Tin in Manitobaj Can, Min, Jour., Vol, L6,
Pps 273-278, 19L3.
Springer, G. D,: Geolory of the Cat Lake-Winnipeg River Area,
Manitoba; Man, Mines Pr,, Prelim, Rept. L8-7, 1949,
memmemmmm~emeee  Mineral Ueposits of the Cat Lake~Winnipeg River
Area, Manitobaj Man. Mines Br., Pub. L9-7, 1950.
Davies, J. F.: Geology of the Ciseau (Bird) River Area, Manitobaj
Man, Mines Br,, Pub., 51=3, 1952,

PRESENT STUDY

As mentjoned previously, this report is concerned with
the first of four adjacert map areas in the .lird Lake-Winnipeg

River rerion. The fiel i mappins was conducted in conjunction
with C, M, Allen, seascnal peclogist with the Manitoba Mines
Branch and lecturer in Geology at Mount Allison University,
Sackville, New Brunswick.

Mapping was done on aerial photographs enlarged to
1,000 feet to the inch. Traverses were run at LOO-foot inter-
vals; outerops and peology were plotied directly on the photo-
graphs., Considerable time was spent on examination of the vari-
ous mineral deposits in the area.,

The base map, on to which the geology was transferred
from the aerial photographs, was prepared from township survevs,
claim survevs, the survey of the interprovincial voundary, and
the aerial photographs. Further control, useful both in the
field mapping and compilation of the base map, was obtained from
chained picket lines cut by Sudtury Northrim Exploration Company
Limited, in the west part of the area, north of Bird River,
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TOPOGRAPHY AND' DRAINAGE

The topography of the area is characterized by low
outcrops, few with relief of more than 50 feet, separated by
stretches covered by swamp, muskeg, and glacial drift. Through
most of the area, outcrops are fairly numerous and generally
well exposed. South of Bird Lake there are fewer outcrops than
elsewhere in the map area.

Bird River, which is navigable by canoe during the
entire summer season, drains westward into Lac du Bonnet. The
few portages along the river are well cut and frequently used
by tourists and campers travelling to Bird Lake.

Tree growth consists largely of spruce, jack pine,
balsam fir, poplar, and birch. There are several stands of
large timber in the area. During June, 195 a violent wind-
storm felled a great number of trees in many places; this made
land travel difficult.

Deer are particularly numerous throughout the area,
Several mocse were seen during the summer. Migratory waterfowl
are abundant along the streams and on Bird Lake. Fish, mainly
pike and pickerel, are plentiful in the lakes. Other species
include perch, tullibee, and common sucker.

GENERAL GEOLOGY

Intermediate to basic volcanic, and clastic sedimentary,
rocks of the Rice Lake group underlie the greater portion of the
area mapped. These are intruded by sill-like bodies of gabbro
and peridotite. The Rice Lake group and basic intrusives have
been invaded by large bodies of granitic rock.

The Rice Lake group appears to have been folded into
a syncline whose axis lies within the sedimentary rocks of the
Froup, Consequently, the sedimentary rocks overlie the lavgs,
an internretation contrary to that of Springer (1549, p. 5).




Some of the rocks of the Rice Lake sroup have been
replaced by granitiec material, especially near the large bodies
of granite. Numerous dykes and sills of pegmatite intrude the
Rice Lake group in the soutieastern part of the area.

Faulting has affected all the rocks of the region.
Several east-west strike faults have been recognized, and prob-
ably others are present, Transverse faults, striking north =
northwest, are abundant in the area north of Bird Lake,

Deposits of base metal sulphides are closely associa-
ted with the peridotite and gabbro, and occur almost exclusively
along the contacts of these rocks with the granite. Chromite
occurs near the top of the peridotite portion of the Bird River
bagic complex.

Interesting occurrences of cassiterite, beryl, and
lithiumebearing minerals are found in the pegmatite dykes,

The accompanying table of formations indicates the
classification of rocks within the area. In accordance with a
previous interpretation for the area to the west (Davies, 1952,
pe 5) all the rocks in the present area are considered Archacan
in age. This is in contrast to the custom of the Geological
Survey of Canada, which considers that the intrusive rocks might
be Proterozoic,




TABLE OF FORMATIONS

Pleistocene

Recent
and

Glacial clay and sand

Great Unconformity

3]

A

Intrusive

Rocks

Rirce
Lake
Group

Trap, diabase

Permatite dykos and sills
Granit2, granodiorite,
quartz diorite

Intrusive ~ontact

Hornblente ;7aburo
Peridotite, pyroxenite,
hornilendite

Intrusive Tontact

Siticified rocks

arkose

Jreywarke, tufl, jquartz-mica
schist

Andesite, basalt, derived
schists




-7 -
RICE LAK:Z GROUP

Rocks of the Rice Lake group occupy a belt three to
four miles wide along Bird River and are flanked on both sides
by granitic intrusives.,

The lavas, andesite and basalt, and derived schists
occur on the north and south sides of the belt; the central
band consists of clastic sedimentary rocks -- arkose, greywacke,
tuff, and quartzose schists,

There does not appear to be any definite interbanding
of the volcanic and sedimentary rocks of tre Rice Lake pFTOUp.
Generally the contacts are well marked, frequantly by zones of
shearing. A band of sedimentary rock occurs within the lavas
at Rush Lake, This may represent intervanding but it is equaily
possible that the relationship between the volcanic and sadimen-
tary rocks mav ce due to folding.

Sesites the normal volcanic and sedimentary rocks there
are irreeul.r, sometimes lon-, tands of lipht- to dark-coloured,
fine-grained silicesus rocks which are thousht to represent siii-
cified sediments in some places, silicified lavas in other plices.
Consiieracle pyrrhotite occurs in parts of some silicified zones.

Andesite, »asalt, tuff; derived schists (1)1

Narrow bands of massive andesite occur north of Sird
River. Jome of these represont remnints in ranuro, periiotite,
and granite. A o4 cillows ocour in tiese Clows. In seneral,
the lavas north of bird fiver are less altered than those in the
south part of the area,

The volcanic rocks south of tne telt of sedim-ntary
rocks show varying degrees of recrystallization and alteration,
Schistosity is much more prevalent in tnese rocks than in those
to the north. In places, the volcanic schists have been grani-
tized to some extent. Piilow structures which are common in
these recrystallized lavas and schists, are preserved, in places,
1. the yranitized lavas.

Some beds of tuf? are intervedded with the volzanie
schist south of Bird River. These are only a fow feet wide and

1 Numbers in parenthesis refer to rock units on accompanying map.
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frequently are difficult to distinrpuish from schistose andesite.

The massive, fresh-looking, andesite, such as occurs
north of Bird River, is a tine- to medium-grained, dark green
to dark grey rock which outcrops in hummocky outcrops up to
50 fect hizh. Some of the medium--rained varieties rescmble
fina-craincd gabbro but flow features, normally pillow structures
ani flow contacts, can usually de found in the andesite. No
porpnyritic, amyedaloidal, or fragmental volcanic rocks are
known to occur in the massive andesite.

Under the microscope the andesite is seen to consist
essentially of plagioclase and hornblende with minor disseminated
magnetite. The plagioclase, andesine, occurs as latbs, rods
and tablets with random orientation. The hornolende may occur
as pale green flakes interstitial to the plazioclase, or else,
where very adsundant, as intergrown ragged grains. In the sec-
tions examined both the hornulende and plagioclase were fresh in
appearance.

Althourh the altered volcanic rocks south of the sedi-
mentary ones do not sreatly resemble the lavas north of Bird
River in appearance, the two are correlated on the basis of com=-
position and stratigraphic position.

The altered lavas are recrvstalliz2d to hornnlende=-
plarioclase scnists, in places exhibiting a streaky foliation
and an ill-defined lineation. A thick, crude banding is present
in some of these rocks. GOenerally, the schists are lighter in
colour than the massive andesite; a grey cast to the usual
green colour is present in the schists ana lacking in the massive
lavas.

In places, the streaky nature of the hornblende-piagio-
ciagse schists is well-defined. LClsewhere, though present, it is
ooscure. This streakiness is caused by lonz, narrow lenses of
light=- and dark-coloured rock. The lisht lenses cuntain a
hirbker proportion cof feldspar than normal, the dark cands, more
rorntlende. These streaks meacure an inch or so wide Ly several
inches or feet long. Thin ribbon-like vands, cluts, ant lenses
of quartz, sometimes mixed with feidspar, also cuommenly cccur
in the schists, parallel to the tcliation. They have the appear-
ance of injections. Usualily, tire horublende is cincentrated
along the edpes of the quartz lenses. This forms ths dark streaks
in the schist. The boundariss tetween the lizht=- and darke-
coloured lenscs generally are gradatiocnal. The streaked effect
is apparently due to metamorphic cegregation, in whicn lhe quartz
riobons and lenses have been a factor in eftecting the diffusion
of elements to form hornblende.




- 9 -

In the area tetween the =2ast end of EBernic Lzke
and Csis Lake the volcanic rocks are strongly foljated and
granitized to varying degrees. In cone place highly granitized
pillow lavas retain the outlines of elonrated pillows. The
whole outcrop is essentiallv granitoid in texture and composition,
except for the pillow selvaees which are dark green to black and
consist largely of hornblende, [he centres ot the pillows are
composed of a medium-grained mosaic of quartz and albite-oligo=-
clase, together comprising 8u per cent of the rock, with patches
and flakes of hornblende and biotite. Accessory minerals include
apatite, sphene, cartonate, ana magnetite.

Most of the granitized lavas are finee-grained, li-ht
grey rocks often remarkably similar to a sedimentary rock in
texture and banding. Thev do rot, however, resemble any of the
sedimentary rocks fourd in the area mapped, and occur largely
in the southeastern part of the areca where pepmatite dykes and
granite stringers are numerous, They grade along strike into
less-altered and thence into non-vranitized lavas,

These fine-grained eranitize.’lavas consist largely
of aquartz, plarioclase, and biotite. The quartz and feldspar
form a pranular ageregate; the biotite occurs as minute brown
flakes showing rough parallelism. Small patches and veinlets
of coarse-grained quartz occur throughout the rock. Chlorite,
epidote, parnet, tourmaline, and magnetite occur in some speci-
mens,

North of the east part of Bernic Lake there is a
zone of indefinite outline in which fine pgrey rocks contain
abundant small white grains of feldspar, as in a fine-grained
porphyry. This rock extends westwards from the place where the
granitized pillow lavas occur. Fine granular quartz and feld-
spar, with numerous tablets of olipoclase and abundant alipned
flakes of biotite make up the bulk of the rock. Small amounts
of epidote, muscovite, carbonate, and magnetite are present.
This rock may be a fine-grained intrusive porphyry or a por-
phyritic lava flow. On account of its irregular distribution,
and patches of andesite which it encloses, the porphyry is
probably intrusive.

South of Bernic Lake the hornblende plarioclace schist
is in fairly sharp contact with the granite. The only effacts
noticed were thorough recrystallization, some bleaching, ana
the production of red garnets near the contacte.
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Greywacke, tuff, quartz-mica schist (2)

The rocks of this unit constitute the lower members
of the sedimentary portion of the Rice Lake group, They are
in contact with the southern volcanic belt but do not come
into vontact with.the volcanie rocks north of Bird River. The
boundary between these sedimentary rocks and the gabbro, along
Rird River, is entirelv drift covered, A faull is exposed on
the only outcrop where the granite snd greywacke can be seen in
contact.

Different rock types making up this map unit are:
fine-prained, dark brown, thinly laminated schistose greywacke,
fine-grained lipght to dark brown knotted cordierite schist, fine-
to medium-grained dark grey to black greywacke and schist, dark
green tuff, fine=- to medium-grained light to dark brown quartze
mica schist, and a few unusual types discussed later,

These rocks are usually interbedded with cne another.
However, certain types are more avbundant in some parts of the
area than in others., Fine schistose preywacke anda cordierite
schist are common along Bird River in the western part of the
area, and, in general, alcng a belt, up to one~half mile wide,
just north of the volecanic rocks. The medium-griined tfrown and
black quartz-mica schist and ereywecke are most abundant in the
eastern half of the map area, particularly in the northern section
of the sedimentary rocks. The tuff and unusual rocks merntioned
above are nowhere especially abunaant.

The fine-grained dark btrown thinly bedded preywacke
is also finely schistose, Ieds ranpe from a fraction of an
inch up to an inch or so wide; the schistose structure is paral-
lel to the bedding. Except for the presence of abundant cordi-
erite knots, most of the cordierite schist is very similar to
the schistose greywacke, Normally the cordierite knots are
about one-muarter inch in diameter and more or less round in
shape -

In the fine=prained schistose prevwacke, oliroclase,
quartz, and ferromapnesian minerals occur in avout egual amounts.
The ferromagnesians, biotite and minor hornblende, occur as
alipned flakes interstitial to the quartz ana feldspar. The
cordierite in the cordierite schist contains atundant inclusions
of quartz, biotite, and in some specimens opaque grains of un=
known composition,
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The medium-¢rained brown quartz-mica schist is more
thickly bedded than the fine schistose grevwacke., In places
bedding is obscure; elsewhore,especially where interbedded with
fine greywacke, it is distinet, Fresh and weathered surfaces
of this rock show little colour difrerence, both being rrey to
dark brown. Schistosity is not nearly as pronounced in the
medium-grained schist as in the fine-grained schistose greywacke,
like the fine-grained type, the medium-grained rock consists
of about equal quaniities of quartz, plapioclase, and aligned
biotite. A little muscovite is present in some sections.

Dark grey to black, medium-grained greywacke generally
is poorly bedded and displays good to poor schistosity. In
other respects it closely resembles the brown quartz-mica schist,
The dark colour is due to a high proportion of deep brown bio-
tite and, in some specimens, hornblende, Accessory minerals
include carbonate, epidote and sphene, Small red garnets are
present in some of the dark greywacke.

The tuff, which is interbedded with the greywacke in
places, is a fine-prained, well-hedded, schistose, dark green
rock composed of aligned blades of green hornblende with micro-
scopic bands and irrepular areas of quartz and acid feldspar.
Minor biotite and a few grains of sphene are scatiered through-
out the rocke.

Along the south shore of Bird fiver close to Bird Lake,
a black fragmental=looking rock is exposed at the water's edge.
This same rock outcrops in places along the south shore of Bird
Lake, It is characterized by egg-shaped masses of cordierite
up to 1. inches long by } inch in diameter. These ellipsoids
of cordierite contain abundant quartz and biotite inclusions,
and are set in a dark grey groundmass of fine quartz and aligned
biotite. Several grains of pink garnet occur in the groundmass
and a few are embedded in the cordierite. A few grains of mag=-
netite and chlorite are present.

South of the rapids downstream from Bird Lake, outcrops
of interbedded tuff, cordierite schist, and light brown, medium-
grained greywacke are cut by num-rous small stringers of quartz.
T+ these sedimentary rocks, as in some of the hornvlende-plipio-
:lase Jrhiste deserited earlier, there is a ‘listinct concentra-

ian oF amptitole adjacert to these quartz stringers,

Mo«t of the rock types of this map unit contain a few
pink garnets in places. Certain beds, associated with the dark
mediur-grained greywacke along the south shore of Bird Lake are
hishly parnetiferous. These beds outcrop on a small island
1,000 feet from the east edpe of the map-area, and on the lake=
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shore east of the island. Some veds consist of apout 75 per

cent garnets in crystals up to 2 inches in diameter. Most of
them are a fracticn of an inch across. Some bands within the
garnet rocks contain disseminated pyrrhotite. The garnet oveds

al ernate with siliceous bands, amphitclite bands, and ragnetite-
rich vands. Jack Nutt Mines Limited is reported to have ottained,
in 1529, assays showing a trace of tin fror the garnet-rich rocks.

Arkose (3)

Arkose occupies the central part of the sedimentary
section of the Rice Lake group and stratigraphically overlies
the greywacke and related rocks. Wide bands and thin beds of
arkose are interbedded with some of the greywacke, and, similar-
ly, beds of greywacke commonly are interstratified with the
unit mapped as agkose.

Two distinct textural types of arkose are readily dis-
tinguishad; one is fine- to medium-grained, the other is coarse
grained., Gradations between the two types exist. The fine-
grained arkose is mostly well-bedded; individual beds measure an
jnch or so in width. Some greywacke is usually interbedded with
the fine-grained arkose. Coarse-grained arkose generally occurs
in thick massive beds, and greywacke is never found interbedded
with it. In places, the coarse-grained arkose is difficult to
distinguish from granite, especially where evidence of bedding
is obscure. Large, clear, white or grey, sometimes bluish grey,
quartz "eyes" are a prominent feature of muck of the coarse-grained
arkose.

Both fine and coarse arkose range from light to dark
grey in colour. Usually there is a light brownish or crange
cast to the weathered surfaces of these rocks.

The arkose consists of 7S per cent or more of quartz
and acid feldspar, both showing great variation in shape and
size of grains. These minerals are accompanied by sericite,
muscovite, and biotite flakes. Small amounts of epidote, mag-
netite, and tourmaline may be present. Some of the feldspar
is microcline, the rest, albite and/or orthoclase. The micas
are generally aligned, thus contrituting to the schistose struc-
ture of the rocks. Nowhere, however, 1is schistosity very pro-
nounced.

Silicified Zones (L)

Cream~coloured, dark grey, or black, fine-grained
siliceous chert-like rocks form several bands within the sedi-
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mentary portion of the Rice Lake group. Two bands occur partly
or wholly within the volcanic rocks. Some of the siliceous rocks
exhibit thin delicate banding, others are entirely massive. Parts
of some bands are of coarser grain than normal and have a sugary
texture.

In places the siliceous rocks are interbedded with
amphibolitic tuff-like bands. It is possible that these bands
may represent metamorphic segregations of amphibole similar to
those described previously.

Although these fine-grained siliceous rocks, especially
the delicately banded ones, greatly resemble sedimentary chert
deposits, there is considerable evidence that they actually are
silicified greywacke, arkose, and lavas.

Both the structure and texture of the siliceous rocks
can be directly related to the rocks with which they are associa-
ted. The delicately banded siliceous rocks occur within bands
of thinly laminated fine-grained greywacke. The bands within
the massive coarse-grained arkose are themselves massive and
generally contain small glassy quartz "eyes" like those in the
arkose. The chert-like bands within the volcanic rocks are mas-
sive and exhibit "ghost-like" areas of darker rock, apparently
remnants of incompletely silicified lavas. This correlation of
structure and texture is well exemplitied by the band, south of
Bird River, that follows along the contact tetween the sedimentary
and volcanic rocks. The west part of this band, where it occurs
within the thinly laminated greywacke, is delicately banaed &nd
very fine grained; the eastern part where it occurs within the
volcanic rocks is entirely massive and sugary textured. The in-
ference is that the structure is inherited from the rocks that
were silicified.

There is some evidence that these silicified bands cut
across the bedding of the s edimentary rocks. The band to which
reference was just made cuts across the sedimentary rocks at a
small angle. The band just south of the cutlet of Biru River
from Bird Lake cuts across the arkose and greywacke. Small cross-
cutting projections from the main bands can be seen on several
outcrops throughout the area. Small inclusions of unsilicified
host rock are found within .he silicified bands. In addition to
the above features, which are indicative of silification, it is
common to find small lenses of crert-like rock within the clas-
t1¢ sediments. These alwavs occur in close proximity to the sili=-
cified pands and although they resemtle elongated pebbles, they
are probavly dilated injections of fine-grained silica.
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The composition and texture of these rocks indicates
a nonwsedimentary origin, Under the microscope they are seen
to Lbe composed of a fine-prainud ag-repate of quartiz and alvite,
aften with small amounts of muscovite and biotite. The quu:tz
wna ¢, oar are in the form of sharply anpular mutually pene-
ratfayg grains.  Frequently the tex.ure is characterized oy
ijapred, angular, irrerular grains of albite in guartz or quartz
in albite == a fine micrographic texture, It is cummon to find
small rablets of albite, resembling phenocrysts, in the fine
quartu~aluite appresats.

Contrary to the opinion of previous workers, the firld
relationships, romposition, and texture of the siliceous rock.
indicate trat they are not chert, ut silicified rocks.

It may be significant that silicified rocks like those
Just deseribed occur alony; the contoctc of cne or two peymatiteo
dykeg in the area. It can be seen, that, for the area as a
whole, pegmatite dykes and extensive silicified zones do not
occur in the same vicinity. Pegmatites occur in the east,
silicified zonus in the west, part of the area. One might specu-
late that the silicification is due tc solutions derived from
cor related to permatite or granite al depth in the western part
of the area.

Deposits of pyrrhotite are found in parts of some of the
silicified zones, Usually some glassv granular veln quarls cnts
the fine-srained siliceous rocks in these depesits. Thin bands
of graphitic schist are present in swme of the pyrrhotite-bear-
ing zones. The pyrrhotite is either massive cr aisseminated
throughout tre rocks. Some pyrite and magnetite are conmonly
associatedt with the pyrrhotite. Valuable metals such as nickel
or copper are not known to occur with the pyrriotite Lut threre
are reports that K, £, Miller, durinpg the early days of tin
exploration, found small amounts of stannite in some of the
silicified zones of the area.

THTROSIVE ROCKS

Rocks which intrude the Rice Lake group include gabbro
and peridotite of the Bird River sill, and various granitic intru=
sivess younger diabase dykes intrude the granitic vrocks. There bhas
been some controvercv over the ape relationship between the basic
intrusives and granitic rocks. From evidence presented later
the writer has concluded that the granite is vounger than the
peridotite and gabbro.
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Within the body of granite north of Bird River there
are bands and irregular areas of fine~ to coarse-grained dark
green rocks, Some of thesc are undoubtedly diabase or trap, ine
trusive into the granite, The relationship of others, some of
which resemble andesite and some, gabbro, are obscure. They
probably represent large inclusions within the granite but sines
there is some doubt of this interpretation it cannot be used in
deciding the age relation of gabbro and andesite on the one hand,
and granite on the other,

Bird River 8ill (5, 6)

The complex of peridotite, gabbro, and related rocks is
a sill-like body, intrusive into the Rice lake group, Normally
the peridotite underlies the gabbro, This has been found to be
true of the gabbro-peridotite sill in the area to the west as
well as the cne presently under discussion, This relationship,
however, is complicated in places, On the Saturn 2 claim gabbre
lies on both sides of a narrow vand of peridotite, East and north
of the Vento claim there 1s a repetition of gabbro and peridotite,
in which gabbre lies north of, south of, and in the center of the
peridotite band, As in Lhe area to the west it is possible that,
in addition to the normal peridotite-gabbro complex, there were
separate intrusions of gabbkro in the area, which may account for
the irregularities found in parts of the sill,

West of the Devlin e¢laim there 1s a long, wide rernant
of andesite within the peridotite, On the Chance claim just south
of the granite contact a remnant of andesite is surrounded by the
peridotite. East of there the andesite is in direct contact with
the granite,

The peridotite is a soft, medium-grained, dark green
to black rock in places massive, elsewhere schistose. The
weather~d surface is dark green or reddish brown in colour,
Schistose peridotite is soft and rotten on surface, The minerals
are all secondary; no trace of the original constituents was
found, 1In the sections examined, fibrous serpentine and tremo=-
lite made up the bulk of tne rock., These minerals along with
pale amphi*ole, chlorite,carbon.te, and magnetite form a felirad
wwgregate, Tn places bar it of massive hornblende in large g :en
r black crystals up to vne inch aeross occur within the perido-
*ite, Such cormmblendite is present near the peridotite-graniie
cor.tact on the Chance and Deviin claims, Some pyroxenite is
Jound at the top of the peridotite in tne southern part of the
Colossus 3 claim, At this locality normal peridotite, coarse
pyroxenite, and medium-grained pyroxenite form successive bands,
to the gouth of which lies the gabbro, The pyroxenite consists
lareely of aupite with minor intersititial tremolite and a few
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grains of carbonatee.

Though closely delineated on several outcrops, the
actual contact between gabbro and peridotite was not ooserved,
It is marked by a narrow drift-filled depr=3sion.

The gabbro section of the sill is composed > varicus
phases differing in grain size and progortions of amphi-ole and
plagioclase. The most common chase is a me ilum- to coarse=
grain:.g rock consisting of anout ejial anounts of lapradorit
and green nornhlende, with accessory magnetite, spnene, epiaote,
and biotite. For the most part e minerals are Tairly reshe

A se--nd phase, consisting ol tie swwe Tinarals,

very coarse-grained, mottled zabbro in which patches ar Teldsoar,
up to an inch or more across, are separated by coarse inter
tial hornblande. This mottled gabbro grades into anortnos
gabbro in which feldspar constitutes 70 to &0 p=r cent of
rock, and into anorthosite containin- 95 per cent larrador
Thin sections of the anorthosite contained a rew [lakes of pale
green ampnibole, grains of carronate, an: small patches of perove
skite-titanite aggre-ate. The feldspar, in large plates and
tablets,had a composition of' Adyg Angq, labradorite,
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No rerular iistribution of the various phas2s of yabbro
were apparent from -he field work, .u%, in general, the mottled
and anorthositic phases occur mostly in “he south, or op, part
of the sill,

The peridotite-gabbro complex is of special interest
on account of ieposits of chromite and base metal sulphide,
which it contains.

On the north shore of fernic Lake, betwecn the narrows
and islands near the center of the lak-, there is a narrow band
of unusual srabbroic rock not shown Jn the map. Only a narrow
width of this rock is exposed at the water's adge.

The rock is remarkable on account of the occurrence of
round spheres of anorthosit2 set in a gabbroic matrix. Not all
the anorthosite is spherical, scme is ellipsoidal in shape. The
spheres range in diameter from an inch or soup tou or 5 inches
and form 25 per cent or more of “he rock. The anorthosite con-
sists of 85 to 90 per -ent labradorite, Ab,0 Ansg, alcng with a
little chlorite, clinozcisite, hornblende, carvonate, and sphene;
thus it is very sirilar to the anorthosite of the sill. The
matrix of the rock consists of labradorite ana nornolznde with
minor biotite and magnetite. This matrix is similar to the
medium=grained gabbro of the sill, The ~ontarct between the anore
thosite spheres and gabbro matrix is sharp.




It is difficult to envisage how such a rock would form
but the anorthosite spheres probably represent clusters of plagio-
clase segregated out of a molten gabbroic mapma, Why they should
assume the unusual shape of almost perfect spheres and ellipsoids
is not known,

Granitic Intrusives (7)

The Rice lake group and basic intrusives are bounded
on the north by a larpe mass of granitic rock. Other granitic
bodies invade the volcanic rocks south, southeast, and west of
Bernie lake., The edges of all the granitic intrusives trend
parallel to the regional structure; none can be said definitely
to cross-cut the older rocks, although stringers of granite do so,

Previous workers in the area have classified the grani-
tie hodies according to various scherws, Cooke (1921, p. 12C,)
referred to the granite north of Oiseau River as "earlier'", as
distinguished from a "later" granite in other parts of south-
eastern Manitoha, His work did not include th. Bernic Liake area
so no reference is made to the granite there, The "earlier®
granite was considered to intrude the Hice Lake rocks and to be
intruded by the peridotite=~gabbro complex,

Wright (1932) designated the granite north of Bird
River as pink and pinkish grey granite, granodiorite, and granite
gneiss, Springer (1949} considered this same body to be largely
pink microcline granite, but he mentions the heterogeneous nature
of the intrusive and notes gradations, over short distances, into
other phases, oligoclase granite, quartz diorite, and granodiorite,

The intrusives south and west of Bernic lake were mapped
by Wright, and la“er by Springer, as partly porphyritic grey
sranite, jaarts diorite, and granodiorite, Wright described the
rock as being grey, mediam grained, and equigrainatlar to porphyritic,
It was said to contain phenociysts of oligoclase and orthoclase,
with some phases heing charucterized by eye-shaped grains of
quartz as well as phenocrysts of microcline,

The writer is unable to agree that there are any esser-=
“ial differoneas hetwoen the three granitic bodies as a waolr,
{a-her, each is compos~d of various phases common to all, 1In
geaeral, grey ant naff granitic rocks are mos* abundant in all
three intrusives,

Only two very differont phases can bhe distinguished
readily in the field, one an older-looking, but not necessariiy
older, grey granite, tne other a younger-looking but likewis:,
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not necessarily vounger, pink pranite. Various intermediate
phases, buff and pinkish grey in colour, are more coummon than
these extremes but cannot be separated easily {‘rom the Strictly
grey and pink granites. In all budies all these phases are
equisranular in part and porphyritie in part, 1In places Luey
are mancive, elsewhere gsomewhat gneissic, However, no ext.rstve
areas o granite pnelss are known to ocour in the darea napped.

Grey graniie is composed essentially of plariocclase
and guartz with 10 te 20 per cent ferromagnesian minerais,
usually biotite, and in places, hornblende. Thouse specimens in
which the plagioclase is alvbite are alvite granite or, according
to Johannsen, sodaclase tenalite, Where the plarioclase is
oligoclase the rock is an olipoclase granite, or using Johann=
ser's classification, tonalite. iocks having tlese compositions
are not exclusively pgrey, In many places they are butf, pinkish
grey, or pink in colour,

Specimens of microcline rranite are pink and massive.
In addition to guartz, microcline, and viotite, they may curtain
small amounts of aloite or olipoclase.

Other phases, which range in colour from »rey to pink,
and can be distinguished only under the microscope, contain
varving propertions of microcline and albite cr oliroclase.

Such rocks are classified as granodiorite and quartz monzcnite,

From the descriptions of the granitic rocks it can be
seen that tvpes of different composition canrot be distinguished
from one another on the basis of colour or terture. In the field
no areas of anv particular tvpe can be outlined; rather tie vari~
ous phases appear to grade into one another.

Ame Relztions of Granite

Tre relationship between the voleanic schist and grar-
jte west of Berric lLake leaves no doubt that this body of granite
intrudes the veolcanic rocks. There is a contact zone, up to 1H00
feet wide, which consists of blocks and bands of schist and
irregular intrusions of granite, This contact 2zone grades into
old-looking grev granite and this, in turn, into frecher-locking
buff and pink granite. Between the contact zunu: and normal
rschist there is a band of fine-prained chert-like rock, the same
as that in some of the silicit'ied 2ones discussed previouslye.

Nortk of Bird River the relationship between pranite
and other rocks is less obvicus. The contact between the granite
and Hice Lnke group is not well exposed north of Bird River.
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The only information ahout the granite-sndesite contact is ob-
tained from examination of drill vore,

Several thin sections reveal:d that the granite right
at the contact with andesite has been crushed and rcerystallized,
This granite consists of a fine granular aggrepate, of quartz
and albite, containing large quartz "eyes" composed either of
single graing or clusters oo graing, and, in places, a few tabe
lots of plagioclase, Other sections are largely coarse grained
with swall arcas of fine material, Considering the fresh nature
of the andesite near the granite, and the recrvsiallized nature
of the contact granite, one might suspect thut tne granite is
older than the lavas. However, this granulation is not common
to the whole of the granite body but is conlined limely to the
contact,

The proportions and nature of the ferromaznesian
minerals of the granite are significant, The grinite in general,
inciuding that a few feet north of the contact, normally contains
biotite scattered throughout the rock in roderate-sized flakes,
In the contact granite, the place of biotite is taken by horn-
blende, usually in large grains, blades, and flaky clusters,
which are cut by the fine-grained granitic material. The amount
of homnlonde is notably greater tnhan the nomal ferromagnesian
content of the rock. This weuld apprar to indicate the incor-
poration of andesitic material by the granite at the contact,

Granite and sedimentary rocks come into contact in
only one place and the rocks at the contact are faulted. Peg-
matite dvkes and pepmatitic granite are intrisive into the sedi=-
mentary rocks in the southeastern part of tne arca,

The settling of the prohlem of the agze relationship
between the granite and Rird River sill is important in connec-
tion with the o-~igin ant doposition of the sulphiae deposits in
the area,

Cooke {1921) considered that the gabbro and peridotite
were intrusive in%o what he called the "earlier" grani-e, As
already noted tne writer is unanle to reco,nize an "earlier” and
"later” granite,

Wrisht (1932) disazreed with Cook's interpretitior und
~tated that wae granite, arparently inclucing that nortn oo Hdard
¥ o7ar, was intrusive into wne basic rocks. Sprimcer (1749) con~
zurred with Wright on this mattier,

Thers are several places where the zranite is Tairly
well exvosed in ccntact with pabbro. Along the north boundary
of the “loom 8 claim the granite-mabbro contact is marked vy a
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deep crack about one inch wide. The gabbro at the contact is

the very coarse mottlad type, SO trnere is obviously no chilling
of gabbro against granite at this locality. A few feet south

of the contact several fine-crained wranite stringers, an inch

or so wide, intrude the gabbro. Trose have essentially the

sane coaposition as the normal coarse-grain.i pranite. There ar-
svaral other rranite dykes cutting gaturo along the north shore
& Hird Lake, always in close proximity to the large granite massSe.
Stringers of granite also cut the gabbro at the Wento sulphide
iepesite.

Sranular quartz in the peridotite of the fhance-oevlin
mineralized zone, adjacent to the sranite contact, is probadly
related to the granite. Similarly, a felsite dyke in a narrow
hand of peridotite, not shown on the map, straddling the boundary
of the Martin and Devlin claims, and lying between granite and
andesite, is best related to the same source.

The abrupt manner in which the gabbro-peridotite siil
termina-es, at its west end, against the granite, indicates that
it is cut off by this rocke. It should be emphasized in this
regard that there is no raulting along this granite contact.

The available evidence, presen-ed above, clearly indi-
cates that the gabbro and perilotite are older than the granite.

Pegmatite (8)

Pegmatite intrusives are common in the southeastern
part of the area. Some of these are dykes that make a small to
large angle with the trend of the enclosing rocks, some are sills,
and others are irregular bodies. The pegmatite intruces both
the volcanic and sedimentary rocks of the Rice Lake proupe.

These dykes and sills rance from a root or less up to
several hundred feet wide, and from a few tens of feet up to a
mile in length. The irrepular intrusive north of O:is Lake
measures over 1500 faet wide and apparently is part of a iarge
mass of pegmngitic granite to the east. Remnants o country
rock, lavas or sediments, commonly oceur within the pegmatite
bodies.

Most of the pegmatite intrusives strike in a westerly
direction. A few, such as the small dykes east of Barnic Lake and
others along the north shore of the lake strike in a northerly
direction. Dips range from almost vertical to verv flat.

The pegmatite .3 of two types, microcline peegmatite, and
albite pegmatite. The age relationship betwesn the two is not

]
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known, but since they are s ssociated in distribution they are
probablv related in origiu.

The mierocline pepratite is a ccarse-prained, massive,
plrk rock composcd essentially of microcline and quartz, Only
small amounts of biotite, muscovite, and albite are present in
thr se rocks. Minerals of economic interest are not known to occur
in the microcline pepmatite.

The alhite pegmatites are pink, pinkish grey, grey, or
white in colour. They are fine grained to coarse grained., Most
dyvxes vary in colour and texture from place to place. Some are
distinctly zon.d; many have fine grained margins. The zoning of
these pepmatites is discussed in greater detail in the section
on pegmatite mineral deposits,

The essential constituents are albite, Ab9g, quartaz,
and white to pale yellow-green micas. The albite occurs as large
plates and tablets or, in some dykes, ®s long narrow radiating
laths. (Juartz is glassy, milky white, clear, or grey in colour,
The pale yellowish-green mica occurs in books and flakes closely
assoc iated with quartz. Chemical analysis indicates that this
mica contains about 0.30 per cent Li20.

Besides the essential minerals mentioned above, phases
of some of the alblte pegmatite contain microcline. In places
this mineral occurs only in small amounts, elsewhere it is about
as abundant as albite. Black tourmaline, in large or small
crystals, 1s present in nearly all the pepratites, sometimes in
large amounts. In places the tourmaline is a deep olive green
transiucent variety. Small blue apatite grains and a few red
garnets are present in some dvkes.

Besides the c¢ommon silicate minerzls, the following
rarer minerals are found in many of the albite permatites:
spodumene, amblyronite, lepidolite, petalite, triphyllite, pur=
purite, beryl, cassiterite, and tant.lite. The occurrence of
these minerals is discussed in a later section,

No direct evidence was found indicating the derivation
of the pepmatite from any particular granite body in the area.

Diabase, trap (9)

A rumber of dark green or black fine~ to medium-rrained
d1abase and trap dykes, striking in a northwest direction, cut
the granite north of Bird Hiver. Besides those which can be
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more or less positively identified as intrusives there are irregue
lar areas of andesitic and gabbroic rocks in the granite, These
are shown as andesite and gabbro on the map but there is little
evidence definitely relating them to the gabbro and andesite of
the main veolcanic belt,

The diabase consists of amphibole and andesine in
varying amounts, Some sections contain about equal quantities
of amphibole and andesine, in others amphibole may form 79 per
cent of the rock. Diabasic texture was seen in some specimens.

STRUCTURAL GEOLOCY

FOLDING

Difficulty in deciphering details of folding arise from
the scarcity of features suitable for top determinations. No
features of use in this connection were found in the sedimentary
rocks. 1In the volecanie rocks, although pillow lavas are common,
they are useful in only a few places.

Despite deficiencies in structural data, there is suf=-
ficient information to suggest that the voleanic rocks and the
rocks of the Bird River sill, in the north part of the area, dip
and face towards the south. This is concluded from a few top
determinations and the attitude of the differentiat.d gabbro-
peridotite complex. A similar situation, based on the same type
of evidence, was found to erist in the area to the west (avies,

1952).

Based on a few, but reliable and consistent, determina~
tions of tops of pillow lavas, the volcanic rocks in the south-
central part of the area are shown to face nurth. Consequently,
the volcanic rocks form a syncline, the centre of which is
occupied by the overlying sedimentary rocks. Juwine to lack of
detailed structural determinations, the lscatisn of the sinclinat
axis is not known precisely, but it lies withir 'te sedimentary
rocks.

The sedimentary rocks all dip steeplv ccuthward at
an~les of 7" to 8. deprees. The south limb of the svncline,
then, is overturned. Ocbisrogity in the laves an: sedimenis is
generally parallel to the bedding. #Hear *he south edre T the
area, however, there is a reversal of ~he dip of the foliation
in the volcanic schists. South of Osic 'nike the dip changes
from about 80 degrecs south to 80 degree: north across a distance
of a few hundr-d feet., ‘ne top determinati~. in this vizcinity
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indiecates a southefa. :np flow, which represents a departure from
the regional atiitude, Ir ig probable that some minor tight fold =
ing orcurs at this locality,

Positive evidence oF conformity between the voleanic
end sedimentery rucks 18 lacking. The north contact betwuen these
rv ks is exponed at only one place, nesr trhe west edre of the map-
ar-a, and there it ir fanlted. The south contact is in larre
part occupied ov 2 zune of silieified rocks, thus obscuring the
relationship betwe n lavas and sedimentary rocks. Where the south
contact is exrox:d, and not silicifled, scme shenring appears to
be iresent. However, there 18 no gr at anpular unconformity be-
tween the volcar ic and sedimentary rocks, but this does not cone
stitute proof of conformitv.

The are relationships between lavas, basic intrusives
and acid inirusives has been established; the basic rocks intrude
the lavas ard both are intrudid by granite. The sedimentary rocks
arc apparentlv vounrer { .an the volcanic rocks, Although pegma-
tite dvk:s inirude the sedimentary rocks, the reistion of tiege
latter rocks with respect to the pink and prey sranite and the
gabbro=-perictite s11+ iz wnknowrs e gedimentary rocks are ex=
roscl in conact Wwith thke granite in onlv one pirce; there, the
rorks at the contant arc fanliea. Jdabbro and peridolite arz not
expoued in contact with the sedimantary rocks.

FAULTTING

On the Wentn and Colossus h claims at the west edge of
the map-area the volcanic ani sedimentary rocks are heavily
shenraed alonr trodr cortact. This shear has been extrarolated to
join a fault which displaces the section ef the Bird River sill
1o:atad northue.t of there (Davies, 19527, and which exhibits con=
“iisrable mavewsnt, Thin faalt trends soutieast and near the
sountary of the .ento sa~d Colossus 4 ¢laims curves to a more east-
erly lirection. It is assum:d Lo rerninate against a northwest-
trending fault. Ano‘her northwest faul’, is thought to lie just
soulb wecl of the soullwest corner of the Jun sractional cladtm,
ihe existerce of trese last two faulls appears Lo oe e only
saligfretary cxplanstion to arcaunt for the abrept terminnticn
of the rsprious map units. hast-waest shearing seon at the south
elpa of a.rmall peridotite outrrop Hetwa n the two norihweunt
frulsis prosavly represcents the displiaced sesment o rhe major
curving fault. A third serment of this major frult may ocour
alon:; the contact of the pibbro and grevwicke, and extend along
this contact to join *he strorg ernst-west shearin: on the Rita 1
¢l=zim And the south edvre of the Perkon claim, near the centre o
the map area.




Tha gabbro-peridotite intrusive in the present area
represents & faulted sefment of the Bird River sill in the area
to the west., However, in the present ares, the major northwest
fault which caused the displacement does not come into contact
wilh the peridotite and gabbro. The explanation for this is
found in the pre~fault intrusion of granite into the basic rocks
and postsgranite faulting with both horizontal and vertical dise
placement of considerable magnitude,

A fault is shown on the map, southeast of the Wento
claim, although there are no outcrops indicating why the forma-
tions are believed to be displaced, Outcrops just outside the
arca indicate that there is a small displacement of rock units
on either side of the fault,

The post-granite nature of fanlting is well illustra=-
ted by the faults west and north of Bird Lake, A large number of
north-northwest faults cut the granite. Most of them are visible
as distinct lineaments on aerial photographs, and gmmerally can
be seen on outcrops of the granite. Some of these faults dip
steeply eastwards, others are essentially vertical. Slicken-
eides on two of the faults near the east border of the area
piunce southward al anrles of 35 dearees and L0 desrrees,

Two of tne north-northwest faults, namely ihat which
cuts diaponallyv across the Perkon claim and the one crossing
the Rita 1 ani Norah claims, are of particular interest on
account of their effect, along with that of the east~trending
fault at the south edre of the Perkon claim, on the gabbre,
peridotite, and andesite. The movament of the block bounced by
these faults is such that the andesite, gabbro, and peridotite
have all been cut out, brinring the granite into contact with
*he sedimentary rocks along the east s west fault surface,

No trace of the north-northwest fault on the west side
of the block can be found in the sedimentary rocks south of
Bird River, and it is believed tnat it terminates apainst the
east-west fault. The fault on the east side of the block probabe
ly displaces the east~wesi one. The north-nortbw:st faults
belong to the same svstem, and since one is cut by, and the
other displaces, the east-west fault, it is conclided that both
east-west and north-northwest faulting are essentially of the
same age,

Near the northwest corner of the Wolf claim, east of
the fault block just discussed, a small outcrop of pranite is
intensely sheared in an east-west direction. At the northwest
corner of Bird Lake the base of a grani.2 outcrop shows sizns
of ghearing in the same direction. These tur~ outcrops may
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represent exposures cf a fault along the south contact of the
granite,

Another east-west fanlt is shown, on the map, at the
south contact of the gabbro near the outlet of Bird River, The
eastewest shear between rranite and greywacke near the south
edre of the rerkon claim does not extend into the gabbro to the
easu of the north-northwest fault, and either terminates against,
or is displaced Lv, tris fault., If displaced it possibly follows
the gabbro-grevwacite contact,

Some of the north-northwest faults in the granite north
and west of Bird Lake appear to die out in the gabbro. East of
there, howsver, the gabbro is displaced by these faults, the east
sides of the fault blocks being stepped successively north,

It appears sipnificant that none of the north-northwest
faults north of Bird Lake are known to occur in the sedimentary
rocks south of the lake. This mav indicate that the strike
fault, assumed te occur alons the gabbroepreywacke contact along
Bird River, extends eastward and underlies Pira Lake.

There is some evidence of other east-west faults in
the area. North of the west half of bernic Lake the contact
between volcanic and sedimentarv rocks is murkod by a definite
lineament. Shearing was seen in the sediments in one place along
this contact, adjacent to the silicified band. Soms of ihe other
silicified bands are warped and defcrmed, probably representing
silicified shear zones. This is especially apparent along the
silicified zone north of Rush Lake,

The contact between the voleanic schists and cordierite
schist along the south shore of Rush Lake is somewhat sheared.

This same contact is exposed on a point on Usis Lake and there
also the rocks are hishlv schistose, OSome pvrrhetite and pyrite
occur along this sheared contacte.

Since the east-west shearing and faulting trends paral-
lel to the bedding of the sedimentary rocks and the reyional
structure in seneral it is possicle thav there are many other
strike faults which either do not outecrop or were nol recognized
in the course of the field worke.

MINERAL DEPCSITS

Mineral deposits of three distinctly different tvpes
are found in the area. These are: 1) base metal deposits con=
taining copper and nickel or copper alone, 2) chromiie deposits,
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3) pepmatite deposits containing concentrations of the lithium
minerals, spodumene, ambly-onite, triphylliite, and petalite, and
of beryl and casslterite,

Copper and copper=nickel deposits wers discoversd west
of Bird Lake in 1920. Since that time considerable wrk has veen
done on some of these occurrences and exploration over the last
few years has indiecated the economic possibilities of some of
them. No new surface discoveries have been made since the 1920's.

Lithium and beryl deposits were first discovered at
Bernic lake in 1925. Tin was found in pegmatites at Berniec and
Rush lakes in 1978, Recent exploration and development of 1ithiume
bearing pegmatites in Canada, and locally at Cat Lake, north of
the present map area, induce an interest in those at the east end
of Bernic Lake.

Possibilities of discovering chromite in the area were
first recognized in 1942, following discoveries in the region to
the west., Subsequent drilling of potantial chromite zones cone
firmed the presence of large deposits of this mineral at the
northwest corner of Bird lake.

Besides the mineral deposits mentioned above, some of
the silicified zones discussed previously contain large amounts
of pyrrhotite. Since no minerals of economic importance, except
parhaps traces of stannits, are known to occur in these pyrrho=-
titic silicified zones, no further mention is made of them.

BASE METAL DEPOSITS

Deposits of base metals occur at geveral places north
of Bird River. The mineralized zone outcropping on the Devlin
and Chance claims contains both copper and nickel siulphides.
Those on the Wento, Colossus 3, Jolossus, and Fisher claims cone
tain copper Lut no nickel. Most of thece depo-its wers dig-
covered more than 30 years afo and somz are be«'.1 known b. the
former nam2s of the claims on which they are 1w -izd, The
mineralized zone on the Colossus (1517) is riow. . tha Cup
Anderson deposit, that on the Colossus 3, as tre vizbase deposit.

Recent geophysical work by Maskwa Mickel Chrome Mines
Limited has revenled an -lsctrical .om o.or Lolween two loca-
tions, on the Chance cla‘m and the Dev! 'n

mineralization outcrops.

ciaim, where sulphide
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Occurrence and Distribution

A1l the deposits, although for the most part not
aueurring in the graniie, are closely associated with it in the
sans> that they occur at or within a few feet of the contact
batw:un the granils ~nd older rocks,

The zonc »f copper-nickel mineralization lies along the
sentact between gran.te and peridotite. Mosi of the sulphides
occur witnin the peridotite and related hornblendite but some
geenr in the granita,  Althensh prridotite is not shown on *he
1&p at the cute top shraddlin: the beundacy of the Martin and
vevlin elaims, there iy a narrow bana of this rock betwecn the
granite and andesite.

Most of the deposils containing copper it not nickel
oecur in ancdesite or pabbro along, or within, a few feet of the
granite ccaitact, That on the Figher zlaim a' the west end of
Bird lLake occurs in peridotite a few hundred feet south of *he
granite.

The zones of mineralizaticn vary from a fow to abrut
106y feet wide and from a few hundred up to several thousand
feet “ong. The Chance-Devlin zone, although not uniformly well-
mineralized, has been traced bv ,ceophysical meuns for abcut
6,000 feszt, Within the mineralized zopas the sulphides ecorcrally
are cvoncuntrated in lenticular bodies which on surface measure
a few feet wide by a few tens or hundreds of feet long. Desides
ocecurring in lsnticular bodies, sulphides are also distributed
as disseminated grains throughout the mineralized rock.

Some of the sulphide lenses that have been drilled
are of considerably grcater widths and lengths at depil than they
are on surface, others are much narrower and shorter,

Mineralogx

The most abundant and widespread sulphide found in the
coppar ani copper-nickel deposits is pyrrhovite. The coppere-
nickel deposits also contain pentlandite, chalcopyrite, and
cubanite. The copper deposits contain chalcopyrile and
cubanite, but not pentlandite. Some pyrite is found in most
of the sulphide deposits. In addition to the sulphides thers
are variable amounts of magnetite in most of the base metal
deposits, On the Wento and Devlin claims small patches and
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bands of massive gramilar magnetlite are common. Elsewhere this
mineral is disseminated throughout the rocks that contain sule
phides. Maskwa Nickel Chrome Mines Limited report that several
feet of magnetite were intersected in some drill holes along
the Chance~Devlin mineralized 3one.

At and near the surface the pyrrhotite usually has
weathered, leaving a rusty gossan capping over the deposits.
In addition, country rock carrying disseminated pyrrhotite is
weathered to a soft, rotten, brownish green product. The pente
landite of surface samples exhibits widespread alteration to
violarite.

Small lenses of quartz occurring along the shear on
the Colossus L and Wento claims carry insignificant amounts of
sphalerite and galena, as well as some chalcopyrite.

Gangue Minerals

The sulphides occur in peridotite, andesite, and to
a small extent, granite. In the Chance-Devlin deposits there
are narrow bands of coarse hornblendite that forms the host
rock for some of the mineralization. In places other gangue
minerals are present. Some of the peridotite is cut by vein=
lets and clusters of carbonate, and these commonly contain
sulphides. At the boundary of the Martin and Devlin claims
a narrow band of felsite contains some disseminated sulph‘des.
At this same locality same of the sulphides are enclosed .n
8 sugary quartz gangue., Vein quartz carrying copper sulphides
is also common in the old Cup Anderson deposit. A small lens
of vein quarts, in which no sulphides were seen, is exposed
within the mineralized zone on the Chance claim. (n this
same claim, however, irregular quartz grains are mixed with
carbonate and cut by pyrrhotite and chalcopyrite.

Mineral Relationships

The sulphide minerals were deposited later than
the gangue in which they occur. Networks of intersecting
pyrrhotite and chalcopyrite stringers are found cutting through
the peridotite, hornblendive, andesite, sranite, carbonate,
and vein quartz. Sulphides also occur as solid massive lenses
and as grains and blebs disseminated thr ughout these rocks
and minerals. Not uncommonly, sulphide. are found replacing
the silicate minerals. Pyrrhotite and pentlandite in the
Chance-Devlin deposits replace large hornolende crystals and




penetrate between the cleavage planes of the hornblende. A
specimen of granite from the north edge of the Devlin-Martin
section contains biotite being replaced by sulphides.

The relationchips amongst the metallic minerals are
fairly simple. Pentlandite occurs as grains intergrown wi th,
and stringer-like areas in, the pyrrhotite. Chalcopyrite is
intergrown with pyrrhotite but stringers of chalcopyrite also
cut the pyrrhotite. Cubanite is intergrown either as irregular
grains or regular laths with the chalcopyrite.

Chalcopyrite was observed cutting grains of magnetite;
on the other hand, small stringers of magnetite cut pyrrhotite,
pentlandite, and chalcopyrite in some specimens.

Violarite, an alteration of the pentlandite, occurs
only with this mineral. Generally, unaltered remnants of pent-
landite are present with the violarite. In places, however,
the pentiandite of surface samples is completely altered to
violarite.

Grade of Deposits

Two ore shoots, on the Chance and Colossus 13 claims,
outlined by drilling by Maskwa Nickel Chrome Mines Limited,
are reported to average 1.15 per cent nickel and 0.32 per cent
copper, and 1.15 per cent nickel and 0.29 per cent copper res-
pe;ﬁ%vely (Maskwa Nickel Chrome Mines Limited, Annual Report,
1954).

Wright (1932, p. 95) reports that assays of channel
samples cut at intervals of 75 feet for a length of 800 feet
on the Martin-Devlin section of the Chance-Devlin zone averaged
1.0 per cent copper and 0.5 per cent nickel for a width of about
L} feet.

Sampling of the old Cup Anderson (Colossus 1517) deposit
by the Manitoba Copper Company in 192l revealed L.l per cent conper
for a width of 9L feet in one trench, and 3.8 per cent copper for
28.5 feet in another trench nearby. This deposit contains dis-
seminated chalcopyrite, cubanite, and pyrrhotite.

Samples from two small sulphide lenses on the wento
claims averaged 5.2 per cent copper across 17 feet and 1lu per
cent copper across an average width of seven feet and length of
30 feet.
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The sulphide deposit on the old Diabase (now Colossus 3)
vinim was estimated oy Wright to average less than two per cent
CO, @,

Faulting of Deposits

Fanlts, transverses to the mineralized zones, displace
the deposits for a few feet on both the Wento and Cup Anderson
(Colossus 1517) claims. No transverse faults are visible in
the Chance-llevlin zone but drilling has revealed that the sule
phide bodies on the Chance ana Colossus 3 claims are displaced
horizontally and perhaps vertically as well. The amount of dise
placement apparently is not great.

It will be recalled that several transverse faults
have displaced the granite contact north of Bird River. It is
possible that other transverse faults not recognized, displace
the mineralized zones. Such faulting conceivably could occur
on the Martin claim where peridotite occurs immediately west
of the granite-andesite contact. Failure to trace the exten-
sion of the Cup Anderson deposit, by drilling, beyond its sure
face exposure suggests the possiblity of transverse faulting
there.

Origin of Sulphide Deposits

Certain features of the copper-nickel and copper
deposits suggest the probability that they were not formea
by any simple process of magmatic differentiation, Both ithe
copper deposits, and those containing nickel as well as copper
are so similar that both types can be considered to be closely
reiated in origin,

The association of copper-nickel deposits with the
peridotite is obvious in the Bird River area; furthermore,
the association of this type of deposit with ultrabasic and basic
rocks is world-wide. Specifically, it appears un“t, on account
of having similar ionie radii and the same valerre, nickel and
magnesium may substitute for one ancother in rocks hirh in masne -
siume Apart from the nickel contained in orebodies, the content
of nickel in basic and ultrabasic igneous rocks ¥8 micn greater
than in granites., It can be assumed with confidcnce that the
source of nickel for the formation - a~=posits of this metal is
tne basic maynesium— and nickel-bearirs rock or the marma from
wnich this rock was derived, The mec'.2ni2s of concentration
into a nickel deposit, on the other hawu, m.v have little to
do with the process of crvstallization of ¢ h a magma.
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The closs s-soctation of the sulphide depositas with
granite has already been pointed out,. This relationship is ege
pecially marked in the cage of the Chanee-Devlin zone, where the
sulphides are concentrated in a band lvins between peridoiite
(and andesite) and granite, In this connection two other features
are pertinents 1) that the granite is younger than the peridos
tite, and 2) that a few sulphides penetrate and replace the
granite.

Small amounts of granular vein quartz, throuphout which
a few sulphides are disseminated, and which, in part, are cut
by sulphide veinlets have been mentioned as occurring in the
Cup Anderson, Devlin, and Chance Jepositse.

There is, then, a verv definite relationship between the
sulohide deposits and the granite, as well as the peridotite in
the case of the copper-nickel deposits, and gabbro or andesite in
the case of the copper deposits. Anv explanation of the origin
of the sulphides must take this into account.

Wripht (1932, p. 93) has supgested that there were
two periods of mineralization, "the first beins associated with
the intrusion and consolida*tion of the basic mapma, and being
characterized by the prescnce of nickel in addiuvion to copper,
and the second Following or accompanying the pranitic inbrusion
and being distinguished by the presence of copper without nickel."

Springer (1950, p. %) makes the statement: "The minera-
lization was probablv connected with the basic rocks of the
rec.-ion but some reworking is indicated as sulphides are present
in granite at its con'rerct with the earlier rocks."

Both of these writers imply that the snlphides, in
part at least, were concentrated into Jeposits prior to the
intrusion of egranite. There is no evidence for this; on the
contrary the available evidence sucgests the jimprohability of
such an oririne. A&ccordins to Wricht's su gestion, no nickel,
only copper, should occur in the praniie, ret nickel as well as
copper sulphides occur in this rock. Springer implies a re-
distribution, followine the intrusion of the granite, of pre-
viously concentrated sulphides.

If the sulphide deposits were prasent prior to the
inbkrusion of the granite it is difficult to understand why
the granite shouli have invaded only to such a position that
the edge of the intrusive coincided exactly with the zones of
mineralization, On the Chance, Devlin and adjacent claims
sulphides occur along the contact for a distance of over a miles
At three other places, on the Wento, Cup Anderson, and Jolossug 2
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claims the granite contact and sulphide deposits are in coincidence.

It must be adnitted, then, that the sulphides, both
copper=- and nickel-bearing, were emplaced followinz or accompany=
ing the consolidation of the granite, which had intruded after
the crystallization of the basic intrusives. At the same time,
the genetic relationship between copper-nickel deposits with
magnes ium-bearing rocks cannot be ignored.

It is sugzested that, on account of reaction between
granite ma;ma and the consolidated basic rocks, or assimilation
of these rocks by granite, the copper and nickel originally dis-
tributed throughout the basic rocks were concentrated into the
sulphide deposits as they now occur, t is prooablz that the
copper and nickel were originally bound in the silicates of the
peridotite and gabbro. If this is so, the proposed mechanism
would require the addition of sulphur from the granite or solue
tions derived from it,.

That the actual process was by diffusion along con-
centration gradients, dependent on metallic melting points,
thermal gradients, and chalcophile nature of copper, nickel,
and iron, as suggested by Sullivan ror some types of mineral
deposits, is a possible explanation of the meciianics of concene-

tration.

This mechanism implies the assimilation of peridotite
by granite, or reaction between peridotite and granite, as a
result of which the copper and nickel originally distribu‘ed
throughout the peridotite diffuse towards, or are pushed ahead
of the granite into, the unassimilated basic rock. Such a
process would be a reflection of the natural partition of copper
and nickel between acid and basic rocks, these elements being
about ten times as abundant in basic rocks as in granite. It
is entirely possible that, originally, the copper and niclel
were more abundant in the lower part of the sill, the part assimi-
lated by the granite intrusive, althourh they were not ori.-inally
concentrated into sulphiie bodies. Some granular quartz anc
carbonate, which are found in the deposits, and which contain or
‘are cut by sulphides, would be derived from the granite,

Maskwa Nickel Chrome Mines Limited

History of Development

Between 1920, when the copper 'nd copper-nickel de-
posits of the Bird River area were discovered, and 1923, the

1

~

Sullivar, . J.: Metallic Melting Point and Jre Deposition.
te, Geols, Vol. 19, no. 5, 195L.
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Jevlin Mining and Jevzloprent Company did surfece work on the
Devlin and Chance deposits. In 1923 the Manitoba Copper Comgany
was organized to explore ihe Wento and Jup Anderson deposits.
This company did surface work at iniervals until 1925,

In 1928 Ventures Limited optioned the properties of oboth
the Manitoba Copper Company and the Devlin Mining and Development
Company. Ventures conducted a Radiore survey and carried out
trenching and diamond drilling. This work was discontinued late
in the summer of 152% and the options were dropped.

8v 1930 numerous trenches had been excavat<d on the
Chance, Devlin, Cup Anderson, Wento, and Diabase claims. In
addition, shallow prospect shafts were surk on the Wento and
Chance deposits and a few diamond drill holes put down on the
aento, Cup Anderson, Levlin, ana “hance deposits.

In 1635 the Jreat Falls Mining and Smelting Company
Limited was incorporated tc consolidate the holdings of the
Devlin  ning and Smeltins Company limited and the Colossus
Syndicate; there hollings consisted of the claims on which the
Chance and Jevlin dercsits were situated.

gr--at Falls Mining and Smelting Company Limited, in
1936, opticned their propertv to the Northfield Mining Company
who did 5,700 feet of diamcnd drillin: in 21 holes on the Chance
deposit.

*o0llowing this work, Stanmore Mininys ane Smelting Com=-
pany was formed in 1937 to take cver the ncliinws of Northfield
Mining company and reat Falls Minine and Smelting Company Limited.

In 1951 Maskwa Nickel Chrcme Mines Limited was organized
and acquired the property of Jtanmore Mirin: an: dmelting Scmpany,
in addition tc other claims in the ar.a, including that on which
the old Zup anderscn deposit is situated.

Maskwa Nickel ’hrome Mines Limited made :otails seolo-
~ical and recphysical surveys of its bird River properiv. The
resnlts of these peophysical surveys indicatei that a cunducting
anomaly extends from the Devlin claim on the W“est to the lolossus
17 claim on the east, alony what is known as the Zhance-le-lin
20NG.

A program of diamonti drilling was commenced and, up
to the end of 1953, 27,000 feet had oeen drilled, moctly on the
Chance and Colossus 13 claims. The company, from the drilling
combined with the 1935 drillineg of the Northfiecld Minine lompanrv,
estimates that 1,350,000 tons of ore rrading 1.15 per cent nicinl
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and 0.32 per cent copper are present, on the Chance claim and
those to the east, to the vertical drilled depth of 500 feet.
The two shoots in which the ore is contained do not bottom at
500 fuet, and may be laterally extended fur short distauces
bevond the limits of drilling. The west section of the Chancew
Jevlin zone, between the Chance and Devlin claims has not yet
been thoroughly drilled.

Chance Deposits

Both of the ore shoots mentioned above are exposed on
the Chance claim. lhe castern shoot outcrops near the east bor-
der of the claim. Diamond drilling treced it across the adja-
cent Colossus 13 claim. On surface lhe deposit lies along the
contact between granite end peridotite ana it follows this conm-
tact to derth, Nost of the sulphides are in peridotite and
associated coa»se hornblendite, Where its tctal width can be
determined on surface, the deposit measures 10 feet or less wide.
The averace widih of the ore shoot cutlined Ly drilling is 16
feet and it contains 775,000 tons of ore prading 1,1% per cent
nickel and Q.3L per cent copper to a minimum vertical depth of
500 feet. A few holes zave Lrue width intersccbions of S0 feet
of well-mineralized peridotite,

The second shoot, containing 575,000 tons of about the
same grade as above, outcrops at the west boundary of the Chance
claim. Un surface there are only a few small lenses of sulvhide
across a width of L4 to 6 feet. The averase true width of “he
sulphide body outlined by dritline is 20 feet.

Minerals observed in these deposits are pyrrhotite,
chalcopyrite, cubanite, pontlanditz, pvrite, marnevite, and
violarite. Pyrrhotite is Lhe most abundant sulphivee The sule
philes are distributed taroushout the peridotite as aisseminated
grains, blebs, solid masses, and networks of narrow inlersecling
stringers. A few stringers cut the rranite.

Martin-Devlin Deposits

The contact between the peridotite ana granite, the
locus of sulphie mineralization, is not -xposed on the Dumbarton
claim, separaling the Chance frum the Devlin deposits. A magnet-
ic and electirical anomaly, however, occirs alons this section, and
sulphilecs armain outerop in two places on uhe Deviin claim.

Sulphides are distributed in a zone, 800 feet long,
following :he countact between andesite and pranite astride the




boundary of the Mariia and Jevlin claims. The min.ralizel oand
ranges in widtn from 2?0 :u 40 “eet, but heavily-mincralizad
sections are only a few ‘eet wide on .urface. The sulphides
occur in and-=site, felsite ani a narrow tana :f purizotits cetwesn
the andesite and granite. Juarce crrstailine hernulendics carries
some of the sulphides. A few sulphides are founi in the yranite.
Besides the sulphides, small lenses of ypranular masnetite occur in
the peridotite and hornilendite.

Grains of pyrrhotite, chal:cpyrite, and pyrite are dis-
seminated throuchout the gangue. A few small lenses of massive
solid sulphite can te s=en in some of the trenches. The cooper
content of this deposit is rivher tran those on the <hance claim;
the nickel content is lower. No pentlandite was reco;rized.

In the eastern nalf of ine Jevlin claim aisseminated
pyrrhotite ani chalcopyrite are found in peridotite just south
of the granite contact. Some silphides occur in a granular
quartz gangue, othars in rustv, rotten peridotite, Apart from
small p:tches well-mineralized with chalcopyrite, sulphides are
not abundant on surface.

Colossus (1517) Zlaim

No recent work has been done on the old Jup Anderson
deposit, located on the preseat Colossus (1517) claim.

tarlier work, includin: diamoni .irillin:, was un-
successful in extending the deposit weryv far beyond the single
outcrop where it is cxposel. The cieposit occurs in andesite
immedia-ely south of its contact with pranive.

The sulphides, chaicopyrite, cubanite, and pyrrhotite
are distrituted throughout schistose andasite containing consid-
erable granular quartz. A large proporfion of th» sulphiie
occurs in the quartz. cChalcopyrite and cuvanite are the auvun~
dant sulphiies. Only small amounts of pyrrhotite are prusent.
No nickel is known to oc-ur in this .deposit but the coppar sun-
tent is hirvher than in most deposits. As mentioned previously,
averages of 4.l per cent and 2.8 per cent copper Wwer: obtained
across widths of 9L feet and 28 fect respectively.

The possibility that this deposit has been disvlaced
by faultine was mentioned previsusiry. It is furtter pass il
that, on account of the relatively low pyrrhotite = nbo.b, aic=
nificant masnetic anomalies may not ve obtained over this t.pe
a2t ieposit,
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Wento Claim

Chalcopyrite and pyrrhotite in gabbro and andesite are
distribited in small lenticular masses over an area a few hun-
dred feet long and about 50 feet wide near the west edge of the
wento claim. Granite outcrops just north of the deposit and a
few small stringers of granite cut the gabbro and andesite.
Masses of titaniferous magnetite are present in the gabbro.

Chalcopyrite, mixed with pyrrhotite, cubanite, and a
little pyrite, occurs in small solid masses. Narrow stringers
and disseminated grains of sulphide are also present,

Barly work on this feposit, by the Manitoba Copper
Company, consisted of trenchins <nd some .iamond drilling. More
recent work, by the Wento Syndicate, and Sudbury Northrim Zxplora-
tion Company Limited, consisted of a marnetometer survev and a
small amount of drilliny. This work, conrirming the results of
earlier investigations, indicated that the sulphide bodies,
though of good grade, are small.

The shear zone, lyins along the arkose-andesite con-
tact in the south part of the Wento claim carries some granular
white quartz and chalcopyrite. On the adjacent Colossus 4
claim, a few small grains of sphalerite ani galena were seen in
the same shear zone. The mineralization appears to be too scanty
to be of much interest,

Colossus 3 Jeposit

At the south boundary of the Jolossus 3 claim, pyrrho-
tite and chalcopyrite occur in schistose andesite at the pranite
contact. The east =<nd of the mineralization li-s ri-ht at the
sranite-andesite contact. Westwaras the zone strikes into the
andesite,

Sulphide mineraliza“ion is scattered over a width of
up to S0 fect. The averase widsh is about 12 feet, and the
length about 300 feet. The leposit dies ont alony the rranite-
andesite contact on the ecast and passes boneath iecp overburden
on the west.

The pyrrhotite and chalcopyrite are heavily .iissemina-
ted in lenses throushout the schistose andesite. Pyrrhotite is
far more abundant than chalcopyrite. Many mametite grains are
distributed throurhout the sulchides. No ni-kel is known to
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occur in this deposit. Cli reports r=rer to iy av “he ~iavase
deposite.

-Luckvy Boy Claim

A short, narrow, vertical shear zone in andesite, a
few feet north of the granite carries the sulphides on the Lucky
Boy 7 claim (unsurveyed and located about 2,000 feet south of
the Smelter 8 claim). The mineralized zone is about 150 feet
long and 5 feet wide. The east end of the deposit lies at the
contact between the granite and andesite.

The main sulphide is pyrrnotite; only minor chal:opyrite

is present. Nodules of pyrite or marcasite are common in the
weathered pyrrhotite.

Petra Chromite Limited

Copper mineralization is found in peridotite on the
Fisher claim at the west end of Bird Lake. The mineralization
occurs in rotten schistose peridotite on the north side of the
outcrops south of a wide swamp.

Pyrrhotite, chalcopyrite, and pyrite are sparingly
disseminated throurhout the peridotite for a length of a few
hundred feet. Although the sulphide content of the visibly
mineralized rock is too low to be of great interest, the loca-
tion of the mineralized zone in periio'.ite fairly close to gran-
ite, and the probable faulting just north of the zone, indicate
that investigation beneath the swamp alonz the north edge of
the deposit might be profitable.

CHROMITE DEPCSITS

Banded chromite deposits outcrop in the area to the
west (Davies, 1952) and north of them at Buclid Lake (Springer,
1950). These deposits occur in the peridotite, always near the
top of this portion of the Bird River sill.

No chromite was observed outcropping within the present
area; the horizon, within the peridotite, at which tre chromite
should occur is largely drift-covered. However, diamond drilling
of the upper (south% part of the peridotite has revealed the

presence of chromite just west of Bird Lake and under the north-
west part of the lake. Other occurrences are known along the
section of peridotite between the Wilfred D claim and the
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Jueen 3 claim.

Petra Chromite Limited

This company owns the group of claims on which chromite
occurs at the northwest corner of Bird Lake. The property was
drilled in 1942 and a large tonnage of low-grade chromite is
indicated.

The chromite occurs below the top of the peridotite.
A few feet of pyroxenite lie between the gabbro and peridotite
along this section of the 2ird River sill.

The ieposit consists of a series of closely-spaced
chromite bands alternating with peridotite and chromiferous
peridotite. Individual bands of dense and disseminated chromite,
rarely reasuring over two feet wide, have chromic oxide contents
of 10 per cent or less up to 25 per cent. These alternate with
bands of peridotite a foot or two wide. In places the peridotite
bands are 5 to 10 feet in width.

The entire chromite-bearing section is over 7,000 feet
long and averages about L5 feet wide. Drilling has indicated
that t'e chromite zon- occurs in several segments separated by
transverse faults probably striking north-northwest and having
displacements of a few tens of feet up to 300 or 400 feet.

The Rird Lake deposits differ from those in the area
to the west, where the chromite occurs largely in a main band
6 to 10 feet wide, and to a lesser deyrse, in a narrower band
atont 75 feet below the main one. At 3ird Lake the chromite
occurs in more or less rerularly spaced bands across the entire
width of the deposit. Ten or more such bands, up to two feet
wiie, and gradiine up to 25 per cent chrumic oxide occur within
the chromite zone.

In »stimating eraae and tonnage of this deposit, it
seems more practical to consiter the entire width of the chromite
zone rather than iniivicual bands or groups of closely-spaced
bards separated by a few feet of peridotite, On this basis it
is estimated that these are clese to three million tons of
material, -sradirg about seven per cent Cr203, to a depth of
200 feet, the approximate averare depth wo Which the d eposit
was drill:-d. Fron the tvpe of deposit arna its persistence over
such ereat lenpth, it is probahlv safe to assume continuity to
mich wreater depth,



-39&

Maskwa Nirkel Chrome Mines Limited

The section of the Bird River 8ill batween the Wilfred D
and Queen 2 vlsims is held Ly Maskwa Nickel Chrome Mines, Limited.
In 1952 this company did 2,356 feet of diamond drilling aleng
the gabbro=peridotite contact, The drilling indicated that the
chromite along this entire section is erratic in distritution,
¥ost intersectluns, althouph of fairly hiph-prade chromite, were
Narrouw,

PECMATITE MINERAL DEPOSITS

The pepmatite dykes of southeastern Manitoba are widely
known for the diversity of the less common minerals found in them,
Lithium-, tin-, and beryllium-bearing minerals are found in the
regmatites of the area covered by this report. Pepmatite dykes
containing lithium were discovered at Bernic Lake in 1975, Beryl
was found the same year. Tin was discovered at Bernic and Rush
lakesiy 1978, a few years after it had been found at Shatford Lake.

In 1929 Jack Nutt Tin Minesg Limited sank a shaft,
1L0 feet deep, on a causiterite-beariny pegmatite on the north
shore of Bernic Lake., Some surface work was also done on a
pegmatite containing cassiterite west of Rush Lake, A third dvke,
on the former Stannite claim, 2 mile north of the west end of Rush
Lake had a small amount of work done on it by K. E. Miller.

In 1930 the Consolidated Tin Mining Company Limited
succeeded Jack Nutt Tin Mines Limited., This company apparently
did little work on the Bernic lake tin property. However, they
also hag control of the lithium deposits at the east end of
Bernic Lake and in 1931 mined, by open cut, 200 tons of lithium
minerals, whichk were sorted into bins.

Lithium Corporation of Canada Limited, organized in
193, did 630 feet of diamond drilling on the dvkes at the east
end of Bernic Lake, and estimated a content of 20,000 tons of
lithium-bearing ore.

In 1940, Northern Tin Mines Limited carried out wide-
spread investigation of several tin-hearing dykes north of Rush
lak2., 8ix hundred feet of drilling were done on one pegmatite,
known as the Odd dvke, avout one mile north of the lake. Con-
siderable interest in the tin deposits of the region continued
t111 19L3. Cassiterite had been placed on the strategic miner-
al list, and in 1642 J. V. Bateman examined the tin-bearing
dvkes of the area for the Department of Mines and Hesources,
uttawa, The Department undertoock to drill nine more holes,
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totalling 2,200 feet in length, on the Odd dyke.
The known occurrences of beryl within the region
studied are not outstanding. Little werk has been done on any

of the beryl-bearing dykes except in connection with the investi-
gation of tin or lithium.

Lithium Deposits

The most striking occurrences of lithium minerals are
found in a number of dykes on the Buck znd adjacent claims at
the east end of Bernic Lake. Spodumene, amblygonite, triphyllite,
purpurite, petalite, beryl, apatite, and tourmaline, besides the
usual quartz, albite, and yellowish micas, are found in these
deposits.

The largest and most intezresting of these dykes is
that near the east side of the Buck claim., This dyke, intruded
into recrystallized andesite, strikes west of north and dips
25 to 20 degrees east. - The maximum true width as determined by
drilling is 22 feet. oJeveral tons of lithium minerals have been
taken out of an open cut and the dyke is well exposed for examina-
tion,.

Several distinct zones with characteristic mineral
assemblages and textural differences can be distinpuished in this
dyke.

The uppermost, or hanging wall, zone is a fine=-rrain=
ed mixture of albite and quartz with minor tourmaline. This
chilled margin is about $-inch thick.

The second zone, 12 to 18 inches thick, consists of
about 10 per cent each of feldspar an.d quartz, the remainder
being large black crystals of tourmaline #roWing normal to the
walls of the dyke.

In the third zcne, i feet thick, laree books of yellow=-
ish lithium mica accompany quartz and allite. Zuartz makes up
about LS per cent, albite 15 per cent, and mica 25 per cent of
this zone. The mica books measure about three inches thick and
3 to 5 inches in basal diameter, A few crystals of tourmaline
are present., Beryl crystals up to one inch across occur in
this zone. They are pale vellcwish ,reer in colcur and not at
all numercus. A few small red parnets are present. The lower,
or innermost part of this zone contains some very laree pink
microcline crystals. )
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Spodumene is characteristic of the fourth zone. This
zone is composed of about 65 per cent quartz, 15 per cent feld-
spar, and 20 per cent quartz-spodumene masses in which the two
minerals are intimately intergrown.

In the fifth zone large crystals of amblygonite up to
six inches across are associated with radiating rplaty albite,
A small amount of lepidolite is also present here.

The sixth zone, at the bottom of the open cut, has a
minimum exposed thickness of seven feet and consists largely of
quartz with numerous crystals of amblygonite up to one foot wide
by two feet long. In places, amblygonite makes up 30 per cent
of this zone. At the bottom of this zone lar~e masses of grey-
green triphyllite up to one foot across occur with the quartz.,

This dyke was drilled in 1936 and was found to narrow
at depth; 85 feet down dip the pesmatite was only 6% feet wide.
It also appears to pinch out about 250 feet north of the south
end of the quarry,

A second dyke, exposed on the east si:e of a hill near
the west edge of the Buck claim, strikes northeast, dips about
20 degrees to the northwest, and car be traced about 125 feet
along strike, The base of the dyke is covered by swamp; the
exposed thickness is eight feet.

The top of this dvke is composed of white quartz, pale
yellow mica, and tourr.aline growing normal to the wall. Some
of the tourmaline is black and some deep translucent green.
Several grains of clear deep vlue apatite are also present. lhe
centre of the dvke, about two feet in thickress, consists mainly
of pink altite and white quartz, A fow scodumene and amblyponite
crystals occur in the centre of the dyke tut the most striking
feature is the presence of consiaeratle deep purple purpurite,
partly weathered to a deep brownish colcur. ihe tottom of the
expcced section is similar to the hanging wall, an: consists of
white quartz, tourmaline, and mica. It is prcbable that this
is close to the footwall of the dvke.

“he dyke on the Coe claim is remarkanie in that in
plices it consists largelv of petalite, an uncomren lithium-
alumirum silicate. A mass of this mineral occurs in a zone
consisting of numerous small intersecting strinrers of juartz,
feldspar ani petalite. Some pale mica, triphyllite, and clue
apatite are alsc present. The walls of the dyke consist of a
fine-grained mixture of quartz, aloite, petelite, mica and
tourmaline. The dvke is too small to te of economic interest,
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lesides the three ocecurrences mentioned, there are a
half dozen other very small dvkes, containing much the same miners
2ls, in the area east of Bernie Inke, Une pariicular feature they
all possess is the presence of several phosphate minerals: ambly-
sunite, triphyllite, purpurite and apatite.

Lithium minerals, never in very large amounts, occcur
in a few other dykes examined, usually in association with veryl
or cassiterite.

Tin Deposits

Peumatite dykes which contain cassiterite are found in
two localitics, one on the north shore of Jernic Like, the other
in an arva north and west of Rush Lake,

The property on the north shore of Bernic lake was
formerly held by Jack Nutt Tin Mines Limited, and that company's
successor, Consolidated Tin Mining “ompany Limited. At this
locality a number of fairly fiat-lving dvkes have intruded
andesite along fractures trending in various directions, The
permatites are composed essentia lv of white to baff alnite,
quartz, ani pale vellow mica. Tourmaline is a.undant in several
of the dykes and in places occurs as laryge, black crystals grow-
ing normal to ‘he walls, Triphyllite was observed in a few
places. The usual maximum width of the pegratites is 10 to
17 feetsy some of the dvkes are only a foot or so wide.

Cassiterite occurs in the narrow finer-grrined ivkes
and in places along the fine=pgrained margins of the wide pepma=
tites. Jack Nutt Mines Limited sank a shaft on the property
and explored several dvkes underpround. Ihe amount of cassiter-
ite was found to be small.

A large pesmatite dvke a half mile west of Rush Lake
was investigated for tin in 1930 by Jack Nutt Mines Limited.
This dyke strikes north of east and dips steeply south. 1t is
well exposed and can be traced for a distare of about 1,300
feety the maximum outcrop width of the permatite is 250 feet.
There are several larpe inclusions of andesite within the perma-
tite body. besides the essentlal cumponents of the albite pegnie
tite, ac.essory mincerals include tourmaline, ervi, amclyionite,
spodumsne, triphyllite, sphalerite, arseropyrite, and cassiterite.
Except fer tonurmaline, wilch occurs in crvsials up Lo three
inches long and one inch in diamater, the remaining accessories
are present in only minule amounts.

Ancther dvke 1ocated 1,000 feet northeast of the area
just discussed, is similar to that one.
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The pegmatite knowm as the Stannite deposit, is
situated about 2,000 feet north of the west end of rush Lake,
This dvke, in its eastern half, contains a feu large crystals
of spodumene, in addition to small amounts of beryl, triphyllite,
and purpurite. These minerals occur in the pormal buff ccarse
quartz-feldspar-mica assemblage., Near its west end the dyke is
rather narrow, and the north side of the dyke, where it is in con~
tact with quartz-mica schist, consists of an aggregate of quartz
and pale yellow mica, It is in this coarse quartz-mica mixture
that crystals of cassiterite, up to % inch across, are abundant,
The tin-bearing zone is about one foot wide, It is exposed for
a length of only a few feeb.

A narrow, fine- to medium-grained grey albitite dyke
is exposed on the location of the old 0Odd claim, about L,000 feet
north of the middle of the north shore of Rush Lake. This dyke
consists of white albite, yellowish mica, clear quartz, and small
black tourmaline grains. The albitite is most conspicuous in
the east half of the dyke, where it is narrow. Westward it widens
and becomes coarse pegmatite.,

Cassiterite grains are scattered throughout the albitite
phase. The east section of the dyke was sampled and drilled by
the Department of Mincs and Resources, Ottawa. On surface, across
a width of u.7 feet and for a length of 320 feet the dvke aver-ged
0.35 per cent tin. Drilling revealed narrower width and lower
grade at depth. The west end of the dvke where it is permalitic
contains only occasional large crystals of cassiterite.

Beryl Deposits

Besides the small amounts of beryl found in some of the
tin=- and lithium-bearing pegmatites, there is one dvke, across
the bay from the tin deposits on Bernic lake, from which consider-
able beryl was removed. The dyke has been developed by an open
cut and some hand-cobbad beryl is piled beside the occurrence.
Little bervl can be scen in the dvke at present, but it apparent-
1v came from a pod in the c-ntre of the pegmatite. Some tri-
phyllite, and a few c-ystals of amblyronite, spodumene, purpurite,
tantalite, and apatite were observed, This dvke is rather sizll,
measurin~ ahout 150 feet lons arnid 10 to 12 feet wide.

Economic Possibilites of the Pegmatites

Of the valuables metals found in the pesmatites of lhis
repion lithium appears to offer the most promise of acoarring




in profitakly recoverable amounts. It is probable that beryl
could be extracted as a by-product of production of other minerals.
ne tin oceurrences known to date are all too low-grade and too
small for prefitable mining.

In prospecting for any of the above minerals it is
important to consider the manner in which the pegmatites may be
zoned. Lithium minerals and beryl are most likely to be found
in the central or core zones of the pegmatite bodies. As already
noted, many dykes have cuter czones consisting largely of feldspar,
quartz, mica, and tourmaline. In the case of a fairly (late
lying dyke these might be the only minerals apparent on the out-
crop surface., If lithium minerals should occur in the central
portion of such a dyke these would be visible only in section,
Consequently it is important to examine not only the top of such
outcrops but also the sides, and if gossible to trench down into
the dvke.

As already nutued, cassiterite when present, occurs in
the fine~grained wall zone of the wide coarse-grained pegmatite,
or else in narrow fine-grained dykes. on the old Stannite claim
it occurs in a coarse mixture of guartz and vellow mica, but here
too, this is found in the wall zone of the pegmatite.

Satisfactory assessment of the potentialities ol pepma-
tite bodies is most difficult. Lengthy cxperience by workers
in the #lack Hills regrion o Zouth [Lakota has stown that proper
estimates of grade cannot be made from either diamond drilling
or surface sampling. Large tonrage anua fairly uniform < istribu-
tion of the valuatl: minerals seem to be the most desirable
features of mineable pegmatites.

b






