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INTRODUCTION

The Feélix Lake area was nmapped in the summer of 1961. It is
bounded hy longitudes 6603(0' and 67000' and, on the south, by latitude 52015'; the
northern, boundary of the eastern half is latitude 52930', and that of the westcrn
half is approximately 52035', extendéd to completc an unmapped portion of the
Carheil Lake-Le Centilhomme Lake area, F&lix lake, for which the arca is named,
lies about 140 miles north of Sept-Iles and 6§ miles northeast of Gagnon. The
area includes all of Courchesne township and parts of Esmanville, Desjordy, Leduc,
Legal and Guillimin townships plus somc still unsurveyed land; in all about 405
square miles. It lics south of the Carheil Lake-Le Gentilhomme Lake area
(Murphy, 1960) and east of the Gras Lake area (Clarke, 1961).

Access to the area is by float plane from Jeannine lake near
Gagnon, or from Sept-Iles, Therc is also a one-portage canoe route from Oreway
on the QQuebec North-shore and Labrador Railway through Ashuanipi and Opocopa lakes
into F&lix lake and Moisiec river. Oreway is 34 miles ENE. of Félix lake. There
are few large lakes within the arca, but most of it can be reached from Moisie,
Carheil, Le Gentilhomme or Félix rivers.

Most of the area-lies bhetween 1,500 and 2,250 fcet, above sca-level.
It may bhe divided into physiographic units: the relatively rupged uplands lying
west of Moisie and Le Gentilhomme rivers, and the flat swampy lowlands east of
Moisie river and north of FClix lake. Local relief in the uplands may reach 1,000
fect and 400 fect is common, Host of the hills are underlain by one or another
of the following formations: relatively unaltered granulite, mica kyanite schist,
hornblende garnet rock or gabbro. :

GENLRAL GEOLOGY

The extent 'to which bedrock is exposcd through the cover of
Pleistocene till, reworked till, and fluvioglacial deposits differs greatly
throughout the arca. Exposure-is generially good on slopes and hill tops and es-
pecially good in the hills vest of the junction nf the Moisie and Le Gentilhomme
rivers., bMany of the small rivers flowing into the tioisie have cut their channels
down to bedrock. Glacial deposits and wmusheg blanket most of the area around and
north of [tlix lake.




A11 the consolidated rocks are Precambrian,
Archean, are granulitic rocks, with or without pyroxene.

The oldest, probhably
These are succeceded by

quartz-feldspar-biotite~hornblende paragneisses that may include some granulitic

rocks altered beyond recognition but are wainly Proteroucic,

The paragneisses and

the overlying marble, quartzite,ferriferous rocks, mica-kyanite schist, and horn-

blende-garnet rock represent metamorphosed equivalents of

sedimentary rocks.

the Labrador Geosyncline

Thin bodies of granite intrude the above rock types throughout the
arca, whereas pyroxenite and thick sills of gabbro, recrystallyzed gabbro and
associated syenite and granite are abuadant east of Moisie river..
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LOWER GNEISSES

Granulitic Gneisses

Granulitic gneisses arc the oldest Tocks in the area, and are
Lelieved to have formed the bascment upon which the sedlmcntary sequence was laid.
They are correlated with the Archean granulite of Duffel and Roach (1959). They
occur throughout the southwest quarter of the area and aré well exposed in the
hills east of Carheil river. Two types occur; onec with pyroxene and one without
pyroxene, The latter surrounds or occurs ncar the former, and is the more metamor-
phosed of the two types. .

The gradation from a well foliated gneiss to 4 definite. granulitic
rock may take place within 50 fcet. The granulitic gnelsses “and the overlying
quartz-feldspar-biotite gneiss are roughly parallel in dttltude and.. apparentl}
conforrable,

a) With pyroxene.— The pyroxene-bearing type is compact, medlum 9ralncd and brown.
liost specimens have about 15% granitic material as %-1nch bands cutting the host
rock at 2- to 3-inch intervals. Typical specimens contain about 20% quartz, 50%
feldspar, 0-30% of which may be microcline, 0-15% pyroxcne (hypersthene and augite),
about 5% hornblende, 5 - 15% biotite and 10% garnet. The feldspar is brown or

blue grey, with warped cleavage visiblc on the large grains, GQuartz has a blue
cast. The biotite is oriented at random and so the rock lacks.fissility.

Retrograde wetamorphism has converted much of the pyroxene to a fine-
grained mixture of biotite, quartz and garnct, which remains as mafic clots scatter-
ed through the rock. Some of the clots have cores of pyroxene,

b) Without pyroxene, — A more 1ntensc alterution of the pyroxenic rock results in
a medium-grained, rusty weathering type with a characteristic mottled texture. In
this rock biotite forms }- to l-inch clots in a rusty weathering, quartz- feldspar
matrix. -A typical specimen contains about 20% quartz, 35-50% feldspar up to 30% of
which may be microcline, 10-25% h]OtltC, 5-10% garnet, and 0-15% hornblende.

These rocks are distinguished from the overlying gneisses of the same
composition by being mottled rather than banded and by the generally rusty weathered
surface,

Other Gneisses

The most widespread rock types of the arca are the quartz-feldspar-
biotite-hornblende parapneisses that occur below, and to a lesser extent above, the
metasedimentary group. These gneisses are divided on the hases of texture and pre-
dominant mafic mineral into three main groups: scgregated hornblende gneiss,
segregated biotite gneiss, and poorly segrcgated hornblende-biotite gneiss.

Sepregated gmcecisses

‘

The segregated gneisses are found only below the metasedimentary group.
They occur in the westérn part of the area and cast of Meisie river., A typical
segregated biotite pneiss is composed of 20-25% quartz, 45-60% feldspar, 5% horn-
blende, 10-20% biotite, und 0-5% parnet, White felsic bands } inch to 3 inches
thick make up about one-tirivd of the rock, the remainder being bands of mixed felsic




and mafic winerals, with some relatively purc biotite bands and rarc pods of dark
greon amphibole.

The segrepated hornblende gneisses contain the same esscntial minerals
but arc richer in mafics, generally coantaining 10-15% biotite and 10-20% hornblende.
The hornblende tends to be segregated into elonpate patches as well as bands, and
all gradations exist between Lhe scgregated hornblende pneiss 1nd a slipghtly gneissic
rock of granodiorite composition.

East of Moisie river the mafic minerals form 1 Y'amm. lenses in a
matrix of quartz and feldspar, and 1-.to 3-inch felsic bands may comprise up to 25%
of the rock. The gneisses here are microcline-rich and weather: pink, They lack .
the foliation fissility of the gneisses to the west, breaking' 1nstead on 301nts.

Poorly sepregated biotite and hornblende gneisses

These gneisses occur most abundantly with the PlOLbTOZOlC .sedimen-

taries in the north-central part of the arca, They lic both above and Jbelaw rocks
of the metasedimentary group, and grade into well scgregated gneiss. The:gradation,

which was observed in several places across a width of about 100 feet, involves the
migration of the felsic minerals and is probably metamorphic rather than stratigra-
phic. The gneiss does not show mincral banding but generally has good foliation
fissility due to the parallel orientation of its biotite flakes. It tends to be
finer. grained and to weather more readily than the well segregated gneiss. Its
mineral composition approximates that of the well segregated gneiss, with garnet
being more widéspread and muscovite present in some places. Some rusty weathering
units and graphitic units occur. _

Somc of these biotite or hornblende gneisses in the southwestern
part of the area may have been derived from granulite.
o hnyh in this'sequence of gneisses are one or more beds characterized
by i- to l-inch felsic bands in an unsegregated matrix of quartz, feldspar and
biotite. 'Garnet and hornblende or muscovite may also occur in the matrix. In
places the rock has felsic porphyroblasts rather than bands, but whatever their
form the felsic seprepgations are rimmed by lLiotite selvages. This banded gneiss
‘marks a horizon close to, and generally below, the metasedimentary group.

METASEDIMENTARY GRCUP

A scquence made up of marble, quartzite and ferriferous rocks occurs
in this and adjoining arcas. It appears to be conformable with the underlying hio-
tite and hornblende gneisses. Unit thicknesses arc variable and pinchouts are
conmon., Vhere they occur together the marble generally underlies the iron-bearing
rocks.,

Duley Marble

Marble is the most abundant formution in the metasedimentary group.
It is best exposed near Carheil river north of 52030' and west of the. junction of -
the Moisie and Le Gentilhomme. ' Layers 6 fcat th1ck of gneiss and marble are inter-
banded along Le Gentilhomme river. The marble is a coarse-grained, equigranular
dolomite with less than 10% calcitc, 10-40% white diopside, and minor quartz trem-
olite and phlogopite. Green diopside and actinolite are present in some iron-rich
facies: The silicates fovin bands 1 inch to 2 inches thick on original bedding
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surfaces. The long axes of diopside crystals lie parallel to the local fold axes.

lapussakatoo (uartzite

A quartzite layer up to 30 fcet thick underlies the iron-bearing
rocks at several places along Le Gentilhomme—~Moisie River -valley, and one outcrop
of quartzite breccia occurs about 2 miles nortih of the outlet of Félix lake.

- The quartzite is grey, medium to coarse grained and wassive. It dif-
fers from quartzites seen in arcas farther north and west-in generally containing
5% graphite and some pyrite. '

-

Wabush Lake "Iron Formation"

Silicate Carbonate Facies: Almost all the ferriferous rocks are of the silicate
carbonate facics. They occur near the northern end of Carhéil river, Midway lake,
and in the hills east of Le Gentilhomme - Moisic River valley.- Recorded thicknesses
of the formation range from 10 to 40 fect. . -

LRI

The rock is made up of alternating layers 3} inch to 8 inches thick of
- quartz and a mixture of quartz, green (diopside-hedenbergite) pyroxene and brown
(hypersthene) pyroxene. Pods 3-12 inches across of buff-coloured ferrodolomite

are present here and there. Magnetite and some graphite are present in both quart:z
and silicate layers, and some of the pods contain olivine. Cummingtonite-grunerite
appears in some specimens as an alteration of the hypersthene. Mineral composition
is generally variable between the limits. quartz 20-70%, hypersthene 10-35%, heden-
bergite 5-35%, carbonate 5-25%, magnctite 5-25%, graphite 5%, prunerite 0-10%.

Near Midway lake and Pegma lake the formation grades from silicate-rich at the base
to quartz-rich at the top.

Oxide facies. At two places in the northwest corner of the area (on the shore of
Carheil river, and near Midway lake), the formation contains about 35% magnctite
and only minor silicates. TFull thickuesses of the bands could.not be measured but
about 6 feect was exposed in cach place.

Several boulders of quartz-specularite rock as well as of marble and
of silicate rocks were found in the glacial deposits in the valley of Le Gentil-
homme river. As these boulders are usually found within a mile or two of their
source it is possible that the oxide facies of the formation occurs bencath glacial
deposits here.

The banded gneiss, which usually occurs near the metasedimentary
group outcrops in Le Gentilhomre valley,

UPPER GNEISSES AND SCHISTS

Mica-kyanite schist

Coarsc-grained, mica-kyanite schist is a widespread marker formation
in the group of younger rocks in the hills west of Le Gontilhomme and Moisice rivers.
It is a tough roclk which forms rounded outcrops and caps the highest hills in the
arca. - Common mineral compositions range as follows: quurtz 20-35%, feldspar 20-35%,
‘biotite 0-20%, muscovite 10-20%, kyanite 5-20%, garnet 5%, graphite 0-5%., The micas -
and kyanite are oricnted te give the rock a rough foliation. Thin felsic layers
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and porphyroblasts with biotite selvages form on foliation surfaces. The kyanite
forms deep bluc laths up to an inch long which stand in relief on weathered sur-

faces. It is concentrated with laycers and pods of clear quartz.

Tlernblende-parnet Rock

flornblende-garnet rock is well exposcd in the two basin structures
west of Le Gentilhomme river. It is massive, black and conposed essentially of garnet
and hornblende in 2-4mm, crystals, The parnct which is evenly distrilbuted through-
out the hornblende, commonly has a jmm. crust of white feldspar. Feldspar may be
concentrated in thin lenses and bands, giving the rock a weak foliation. The rock
stands up as hills but crumbles into a coarse red sand whore cxposed to weathering,
A common range of comvosition is hornblende 45-55%, garnct 25-40%, feldspar 15-30%
and minor amounts of biotite and graphite. . ' :

Khere exposed just east of Le Gentilhomme river the rock. is composed
of fine-grained green hornblende and pyroxene with about 25% coarse red garnet and
resenbles a basic lava.

) A band of basic sneiss occurs in the layercd yneisses near the cast-
ern edge of the arca. It is composed of 30-40% feldspar, 10-20% garnct, 25-55% horn-
blende and 20-35% diopsidic pyroxene. HMost sumples are rich in pyroxene or amphibole,
but not both. In some places egg-sized clots of pyroxenes are separated by 1- to
l-inch veinlets of pink feldspar and quartz. 1t is not known whether this rock and

the hornblende-parnet rock that occurs above the Wabush Lake forwation are rcluteu.

INTRUSTVE ROCKS

Basic Intrusive Rocks

Coarse-prained coronitic gabllros with sowe associated diorite and sy-
enite occur throughout the castern part of the area but arc best exposed in the
southeast quarter where they stand as hills above the surrounding gneisses.

~ In its least altered form the gabbro consists of 20% black augite, 10%
biotite, 5% magnetite surrounded by 10-20% alteration halos of uralitic amphibole,
biotite and parnet, and with 50% ophitic intergrowtbs of more or less altered plagi=
oclase. Alteration to clinozoisite gives some of the pIA'ioc]ﬂqc a green tint: The
ophitic-textured, green, fcldspar galbbro is hest exposed where it intrudes the ‘
younger parapheiss ubout one mile south of the outlet of Le Gentilhowme fales 1t
also occurs as remnants in the nore qltorcd pabbro near llook lake and the outlet of

IFelix lake.

Most of the gabbro has been com)]ctcly reerystallizeil 10 d bibwh

" granoblastic rock containing 35-60% brown feldspar, 10-35% pyroxciid; 190 bxrnct and
10-30% mixed biotite and hornblende. In places this rock is well 1011ntcd ahd mia y
contain thin felsic bands. In other plédces it may he very coarse rralntd with onegx
inch porphyroblasts of black hypersthene surrounded Ly red garnct a]tcrxt]on in a
matrix of Fcldspar; lerc,; also, magnetite is associnted with DPYTOXCNE ; and sohe of
the pyroxene nay be alteréed to hiotite. A common conposition rox the very COATrsE- _
grained phase is 55% feldspar, 20-35% hiotite, 10% pornet, and 6% maghetite: Felsic
portions of this rock contain sowe yuartz and microcline feldspar,

Any type ol pabbro may rrade ahrn wtly into any other tyye:




Ultrabasics 3
Sills of medium-grained, black peridotite inject the gneisses at
several places along a zonc roughly parallel to Moisie river in .the southern half
of the area. They are composed of black pyroxene with about 30% olivine and minor
biotite and hornblende. OQutcrops weather dceply to a coarse pyroxene sand. Sul-
phides are associated with the ultrabasics near Pegma lake and 1} miles north of
the southern border in the western part of the area, The. Pegma Lake ultrabasic
underlies a gabbro body from which it probably differentiated.

Granite

- Small gnelqslc granite bodies occur throu ghout the area but are most
abundant in the segregated gneisses. They are. medium gralneg,_grey to pink, and
usually composed of 25-35% quartz, 55-65% feldspar and 5-10% biotite. West of the
Moisie the granites contain two-thirds plagioclase and one-third microcline feld-
spar,whereas east of the Moisie microcline amounts to more than two-thirds of the
'feldspar content. East of the Moisie the granites weather pink and are marked by
red stains 2mm, in diameter resulting from alteration of a black non-metallic
mineral (allanite?).

Veins of plnk feldspar, quartz, biotite, and pegmatlte are associated
with the gabbro bodies of the area.

GLACIAL GEGLOGY

Much of the area is covered by a layer of till andvfluvioplacial
deposits. Over most of the area the till lacks any clear trend, but where
drumloid ridges do occur they trend south-southeast,

Glacial streams have left depoqlts of sorted sand and gravel in
channels followed by the present Carheil, Moisie and Félix rivers. A chain of
cskers lies in the upper Moisie and }ellx River valleys. The small river joining
the Moisie just south of the area has scoured its channel free of sediment over
a width of about 100 feet and a length of about 8 miles.

STRUCTURAL GEOLOGY

* The main structural feature is the long synclinal fold extending
from.the outlet of Carheil lake, west of Moisie river, to the southern edge of the
arca, From Pegma lake northward a subordinate.anticline lies in the centre of the
main synclinal structure. Interpretation of the nose near Pegma lake as a simple
anticline runs counter to the obvious interpretation of the dips in the marble
outlining the nose. An anticline, however, is indicated by the local lineations,
the stratigraphic succession and the occurrences of thin marble and ferriferous
units to the west of the twin basins of hornblende-parnet rocl: and mica-kyanite
schist, A fan-shaped anticlinc is sugpested by the dips in the marble.

A subordinate east-west fold producced the domes and basins on the
west side of the synclinorium and in the westward swing of the metasedimentary
groups at the southern cdge of the arca.

Lineations formed by drag fold axes, streaking of quartz grains on
foliation planes, and orientation of diopside crystals in marble, tend to parallel
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the "b'" axis of the local folds. Most of the lineations plunge southeast or south-
southeast but northwesterly plunges occur in the north-central and south-central
parts of the area.

The major folds in the north are overturned towards the northeast.
Folds arc upright in the central part of the area, and overturned towards the west
in the western, southern, and castern parts.,

The Moisie river coincides with an abrupt change in rock type, from
metasedimentary units and younger paragneiss on the west to layered and migmatized
gneiss, granite, and basic intrusives on the cast. There has been local shearing,
much drag folding and feldspathization of the fneisses east of the river, and in-
jection of ultrabasic sills in a zone straddling the river. ‘Such features suggest
that the Moisic lies along a major fault, the cast side of which. probably moved up
relative to the west. Movement directions shown on small faults and drapg folds
near the Moisie river are ambiguous.

ECONOMIC GEOLOGY-

Iron

An oxide facies of iron-bearing rock was found in only two places,
namely, near Midway lake, and near the outlet of Carheil lake. Tho exposcd thick-
ness in both places was about 6 fect.

Erratic boulders of quartz-specularite rocks along Le Gentilhomme
valley near latitudes 52026' and 52030' may be of local origin.

Sulphides

Suilphide showings, some containing coprer, nickel, and zinc, are
associated with basic 1ntrus1vc rocks near Peyma laLL and on thL Moisie river near
the southern border.

Bellechasse Mining Corporation mapped and drilled the Pegma Lake
~deposits (Gleeson, 1956). The largest of the showings (¢) is a zone 400 feet long
and 30~50 fcet wide in which sulphides ave disseminated through peridotite at the
" base of a gabbro sill. Gleeson reports 1-1,5% combined copper and nickel, 0,3%
cobalt, and a trace to 0.1 oz./ton silver in this deposit,

The marble directly west of Pegma lake contains a quartz vein with
~9u1ph1de -bearing pods (showing "b'") in places containing 10-20% sphalerite, 2-5%
pyrrhotlto and, minor marcasite, magnetite  and chalcopyrite,

Assays made by the Quebec Department of Ydtural Resources on sulphides
-from showings "d" and "e" indicate only traces of copper and nickel ﬂnd neglipgible
gold and silver,

Kyanite

jica schist directly south of Le Gontilhomme Lake outlet ¢contains °5°
kyanite in a zopne 100 Fect thick.




Sand and Gravel

Fluvioglacial deposits suitable for construction purpoSes occur in
old strcam channels followed by Carheil, Moisie, and F&lix rivers.

Duffel, S. and Roach, R.A. (1959)
Clarke, P.J. (1961)
Clarke, P.J.

Gleeson, C.F. (1956)

Murphy, D.L. (1960)
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