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INTRODUCTION

In 1965 the Oucboc Depariment of Hatural Resourcos
undertoock o project of recomaicsomce mapping of the Precambrion
Grenvilie Orogenic Proviﬁce ﬁf the Canadien Shield. The region
napped during the summer of 1965 comprises an area of zbout 12,500
square miles bounded by longitudes 72°00' and 74°00' west and
latitudes 45°00' and 51°00' north. In 1965 the project was continued
eestvard and an ecqual area vas mapped between longitudes 70900t and
72°00" west and latitudes 49°00' and 51°CO' north. The arca covered
by the 1967 Grenville project is south of that of 1966, covering an
area of cbout 16,000 square miles between longitudes 70°C0¢ and 720301
west and between latitudes 49°OO' north and the north chore of St.
Lavrence River. The rcgionsbéévcrcd for the 1965 project correspond
to maps 32I and 72l for'the 1966 project correspond to maps 22L and

2283 and for the 1967 project correspond to maps 211, 22D, and parts

Syslen
of maps 32A, 21P, 31I, 21%L, of the Nationcl Topographic gztieé, produced

and printed by the Surveys and Mapping Branch, Department of Mines and
Technical survcys,:

Mapping vas carried out a2t a scale of 1 inch = 4 miles ond
was eccompliched by a party of about 30 men every summer, during o
period of shout % months. The arca was covered mostly by canoe along

lakes and navigable rivers, and by motor-vehicule on various roads.

The traversing parties were serviced by & "Beaver! float-planc stationed



at the base~camps in Chibouganau, Chute-des-Passes, and Shipshow
during the 1965, 1966, ond 1967 summer field-seasons respectively.
Foot-traversing wos carried out in arcas vhere lakes arce not big
cnough to allow landing of float-plenecs ond to vigit significont
acromagnetic anomalies and structural‘fcutures. Iﬁvaddition, the
float-plance was olso used to visit-smell lakes vhere necessary Lo
i1l in gaps.

o cOnsidcrable use was nrde of aeromagnetic mops and air-
photos in sclecting traverse arcas and finally in the interpre%ation

of the geology.
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ACCESS

The areca of 1965 Grenville Project is rendered acceésible
by the st-Féliclen - Chibougamou highway vhich passes through the
southvestern part of the map~area. The southeastern part is accessible
by many roads that conncct this part vwith the tovms around the northern
part of Ioc St-Jean. The big Mistassini and Mistassihi rivefs together
with several oﬁher smaller rivers provide éccess to different parts of
the areas Lake Mistassini with its numerous bays provide an excellent
access in the northwestern part. In addition, the area is dotted with
lakes of varying dimensions that have served in mapping.

The region of 1966 project is made accessible by two prineipal
roads going north from Chicoutimi to Pipmuacan Reservoir and fronm Ioc
St-Jean to Chute-des-TPasses. Apart from these the secondary roads and
1umber~hmu11ng road° are al ervmceablc. The access by wvater is provided,
from north to south, by Peribonca river. Other rivers of tﬁe area 6uch
as Hinougne river, Northeast lMistassibi river, parts of Betsiomites river
«nd other smwi.er rlveru arc casily navigable. Pipmuacaﬁ réscfvoir,
Manouane lake, Periboneca lake, ond Onatchivay lote provide acceses to larpe
parts of the rovion. | o o

| The area nanped in 1967 vias the most access1ble by roads os
compared to the previous area:h:z the preuoncc of network of roaods connectlnu
various tovms around Iac St-Jean and Saguenay valley, and along the southern
and wostern limits of the area. There are lot of secondary roads and lumber

roads that are also in good condition.




PIHYSICGRAPHY, GLACIATION, and DRAINAGE

The arcas mapped in 1965, 19664 and 1967, as o vhole,
possessa rather gently undulating topography especinlly in its
northern and northeastern parts vhere the elevations usually 1i¢
between 500 to 1,000 fect above sca level and the maximm relief is
generadly less than 500 feet. In contrast to this the southern
parts of the region possess quite a rugged topography in regions
occupicd by anorthosites and mangerites. Here the topography rices
to more than 3,000 feet above sea level in many places and local
reliefs of more thon 1,000 feet are prcscnt.f

The whole area, in general, chows many of the characteristics
of continentally glaciated reglons, c.g. glacial and glacio-fluvial
deposits, glacioal strice, and many lokes and rapids resulting fronm
deranged drainages. The glacial features indicate that the region vias
completely covered by ice during Pleistocene period and that the general
direction of flow of the glacier ice was from north and towards S10E
to 8. Boulders of cryptozoan~bearing limestones of the Mistassini
Group are found in the till depocits, especinlly in the northwestern
parts of the region, thus indicating o southverd movement. HRumerous
eskers Tound in the region have a rather sinuous course from due south
to southeastward and occasionally oven southwestward. Eokers ave
composced of sond, gravel, clay, and boulders. In the region of Saguenny-
Lac St-Jean therc are glacial striae that indicate tha? the ice here

rmoved nearly parallel to the Sapuenay River valley.




In the region occuvied by lovlands surromding Lac
St-Jeon, there ore numerous extensive stratified depositsc of
marine sand, cilt and clay which ﬁavc’been dissected by post-
Pleistocene valleys. The occurrence of marine deposits indicates
that the lovilands surrounding the Laoc St-Jean were occupicd by
the Chzmplein sea. The morine nature of these sediments is
confirmed on the basis of foesile such as “Saxdcava rugosal,

"acoma balthiea®, MHiatella arcvica™, MPortlandia arctical ctc.,
extensive level terraceé and uniform stratification. In addition
to these there arce also the sand and silt deposits of loacustrine
and fluvial origin,

| The cxtreme nérthwestern part of the region includes 2
height-of-lond from vhich the drainaée~goes to Mistassini Toke
and westward to James Bay; to lake Chiboumamaun and westward to
Nottavay rivor aﬁd thence northvard o James Bay. Iake Mistassini
i 1,220 feet above sea level. Southeastward the vhole region drains
cither directly into the St. ILawrence River, or the drainage goes to
the ILac St=Jean snd Saguenay river and finally to the 5t. Lavrence
river.

The majority of the arca mapped in 1966 belongs to the
hydrographic bogin of Peribonca river which is more than 300 miles
long. DPeribonca river hos a watershed of gbout 12,000 sguare miles,
whereas the watérshed of the Iac St-Jean region as a vhole has an area
of about 28,000 square rmiles. Several impprtant dans hnve been cous-

tructed by the Aluminium Company of Canada on Peribonca yiver (near



Passes Dangercuces) and on Saguenay river (near Shipshaw) to meet
the neceds of the big aluminium plant in Arvida. Several other
cut-off dams have alsc been constructed to prevent escape of water

into different drainage systems.

FLORA and FAUNA

The majority of the regilon is well wooded, except for
some small creas vhere forest fires hove completely burned dovm the
earlier {recs and they ncw have young,undergrowﬁhsa Black spruce
is the most abundant forest tree, and although it has a omall butt
dianeter, it makes' excellent pulpwood. Vhite spruce, balsam and
jackpine are nlso present. Jackpine is especially comrmon in areas
of considerablc glacial drift. A% higher elevations birch, poplar,
and banksian pine are cncountered. Cedar is common along lske shores,
vhereas tamarack grows mostly along sluggish streoms. In some of the
low lying areas peat-bogs are present.

The vildlife in represoented hy fur«~bearing unimals such as
miskrats, otter, racoon, mink, fox, beaver, mnd by moose; bear, deer,
caribou, wolves, and rabbit. These aninals ave found in varying
abundance in diffcrent ports of the region. Common loons are quite
Trequent on many of the izkes. Farlridge and ducks arc alco present.
The main fishes that can be czught in the lzkes, rivers and sireons
are pikes, trouts, pickerels, ouananiche ctc.

Sone farming is carried out in the lowlands along Mistossind
river, but many of the farms have beon abandoned because of poor soil
and unfavourable weather. Farming is also carried out in the lovlands

around Iz2c St-Jean and Saguenay river, and along the St. Lowrcence river.




PREVIQUS V/ORK

Chamouchouane river, Argenson (Chigoubiche) lake ond
Chamouchovane leke, lying in the area of 1955 Grenville project,
formed part of o historic canoe-route from Lac St-Jean to Chibougamau
and Mistussini lokes (Richardson, 1672). Richardson surveyed this
route in 1870 when travelling north to Loke Mistassini. He noted
the presence of Ywed and greoy gneicssesY, both fine- and coarse-groined,
vith black hornblende rock end layers of black mica-schist. tanmf
prospectors followed this route in later years, maxinly to explore
the nineral deposits discovered around Chibougamau loke in 1903,

A summory of this early history of exploration is contnined in the
report of the Chiboqgamauiﬂining Commission (Faribault, Guillin, and
Rarlow, 1911). |

Meouat {1872) reported on the exploration work between
Iac St-Jean and the southern part of Iaoke Mistassini. Galbraith
carried oul some ctudies in the region of ¥aconichi, Chibougamau,
and Mistassind lakes in 1881. A.P. Low (1885) provided further
information on the peological features of Talke Mistassind rogion
vhich he visited in 1884, Iater on in 1905 (low, 1906) he carried
out & more detailed work in the same region.

In 1919 H.C. Cooke described some of the stratigraphic
and structural féatures of the Precambrian of the northern Quebec.
Presser (1916) and Denis (1934) have also corried out geological
studies in the region of Iac St-Jean. Horman (1940) has‘doscribcd the

Histossind series and its inferred fault contoct with the gneisses,




in 1915, the Qucbec Deparlment of Mines initiated
systematic deteiled geological mapping of swall areas within
this region. The mapping was mostly carried ocul ot 2 scale of
1 inch = 1 mile. The rcsulis of these investigations have been
published, by the Quebec Depertment of Mines, and the Quebec
Department of Natural Resources, in the form of preliminary and
final geological reports. In the area covered by the 1965 Grenville
project the folloving geologists had carried cult detoiled mapping
of small areas (the years refevred corresyond to the years in vhich
the mapping wos done): Neilson, 1948; Iongley, 1950; Gilbert, 19503
Taurin, 1955, 1956; Deland, 1955; Sater, 19573 Berperon end Beai,
1057; Befrangé, 1955, 19593 Moyery 1959; Benoit,I1960. In the area
of 1966 Grenville vroject Ross sludied the geology along the Pefibonca
river in 1942, and fnderscn mopped two 15 minube sheeis in 1961 and
1962, TFinally, in the arca of 1567 Grenville project the earlier
geological work was carried oul by Bancroft, 19153 Denis, 1932, 193533
Jooste, 1648s Cclarke and Junde, 19493 Philpotts, 1964; Rondot, 196k,

1965; Tyke, 19643 Tasalle, 1964; Chagnon, 1965.
GEOLOGY

Almost a1l the consolidated rocks of the region are
Precambrian, cxcept for the presence of some Paleozoic rocks outcropping
edong the st. Levrence River and in the lowlands of Lac St-Jean and
Saguenay river; whereas oll the crystalline rocks arc Precambrion in
ages The majority of the crystalline rocks form part of the metamorphics

of the Precambrian Grenville Orogenic Province of the Canndion Shicld.




Precambrian rocks outcroppitic in a small area in the northwestern
part of the region, west of the Grenville Front, belons to the
Precambrien Superior Orcgenic Province of the Canadian Shicld. The
rocks of the Grenville Province are characterized by their higher
grade of metamorphism as compared to the rocks of the Superior Province.
The most importont geological features of the region are the presence
of Grenville Tromt separating the rocks of the Grenville and Superior
provinces, and the presence of the larpgest lmowm Tac St-Jean anorthosite
mass in the world.

The lastfmajor deformation, metomorphism, ond recrystallization
{ook place during the Grenville orogeny around 950 + 150 million years
ago. The effects of major intrusive ackivity of Hlsonian (1,400 million
years ago) ave the most conspicuous features of tﬁis region, as repro-

sented by the huge Lac St-Jean onorthosite massif, as well as other

smaller bodies of anorthosite and associated gabbro, nmongerite, monzonite,

cyenite and granite. The rocks belonging to post-Grenville orogeny are
mainly represented by unmetsmorphosed granite-pegmatite, diabasce and
carbonatite dykes. In géngral. the grade of metamorphism ranges from
upper-Anphibolite facies to Granulite facies, but it goes dowm to lover-
Amphibolite and Greenschist facics,'cspecially in the northern and

northwestern parts of the map-area.

DESCRIPTION OF FORMATIONS

For descriptive purposes all the rocks of the region are

divided inte cight major proups as follows:
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I) Rocks of the Superior Province.

II) Gneiss complex of the northern end northuwestern parts
of the region.

III) Grey, quartz-olipoclaso-biotite-hornblende pneisses of
the southwestern part of the region.

IV) letascdimentary rocks (Grenville Group).
V) Charnockitic gnoisses.
VI) Anorthosites and associated intrusions.
VII) Dykes - Younzest intrusive rocks.

VIII) Poleozoic rockse.

I) Rocks of the Superior Province

In the ﬁorthwcstcrn part of the arcn, covered by the
Grenville project of 1965, the rocks of the Superior province
outerop immeciately wost of the Grenville Front.‘ This area had
olready been mapped in detail, at 1 inch = 1 mile scale, in the
_previous years by the Cuebec Department of lMines and as such during
the course of the Grenville project very 1ittle worlt was carried out
in these parts. The rocks outeropping in this arca are only very
briefliy described here,

£11 the rocksc of the Superior province outcropﬁing in this
region are Precarbrian in ape and are soparated by an unconformity
into Early Precambrian and Imte Frecombrian. The early Precanbrian
rocks are characterized by the presence of o gneiss complex, the
Keewabin-type volecanic ond sedimentary roclia, togethor with some

intrusive rocks; vhercas the late Precombrion comprises of Chibougamou




group and Mistassini group of sedimentary rocks, and intrusive
rocks probably belonsing to Keewenawan. In general, the carly
Frecambrian rocks have beén much more intensely deformed as compored
to the late Precambrion rocks.

Table T summarizes the rocks of the Superior Province
encountored in this region.

For furthor details concerning the geology ond the detailed
descripiions of warious rock types oulcropping in this region west
of the CGrenville Front, the reader is ndvised to refer to the works
of the following geologists, published by the (uebec Department of
Mines: TLongley (1958, Map Ko. 1210, Final Geological Report No. 81);
Gilbert (1958, Map No. 1180, Final Geological Report Ho. 79); Deland
(1957, Hap No. 1158, Preliminary Report Ho. 331); Sater (1957, lap No.
1203, Preliminery Report No. 356); Moyer (19060, Map No. 1337, Preliminary
Report No. 427); and Neilson (1953, Hap Ho. 918, Final Geological Report

No. 55}
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Table I

ROCKS OF THE SUPERIOR PROVINCE

Keewenavian - Dizbasc, olivine diabase dykes.

(2)

~ Cherty iron formation, cheriy iron
carbonote, banded iron formation.

~ Fink dolomite with some prey dolomite and

TATE- Yistassini candy beds.

U AH '
PRECAWERIAN _ Group © = Grey dolomite, arenaceous dolomite,

shaly dolomite.

" - Basal conglomerate.

- Arkose, grayvacke, argillite, impure
Chibougamau guartzite, interbeds of conglomerate.

Group
= Boulder conglomeratc.

- Diorite, pgabbro, pyroxzenite, pgranite,
syenite.

.} = TFeldspathic grayvacke, some arkose & argillite,
, vith interbeds of volcanic rocks and tuffs.
EARLY :

PRECAMERTAN - Bagaltic and andesitic lava, some trachyte, .

with interbeds of tuffaccous and sedimentery rocks.

- Gneiss complex comprising of biotite gneiss
pnd various pranitic pgneisses.
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Rocks of the Grenville Provinee

TI) Gneiss Complox of the Northern and Northuestern Parts of the Region

A major portion of the oreas mapped dufing the Grenville
projects of 1965 ond 1966 is occupied by o complex of gneisses that
are homogencous to heteroprencous in chavacter, generally fine- fo medium-
grained ond in places coarse grodined, well folinted to banded, light
grey to dork grey to ncarly black in colour, and composed predominently
of quartz,rplagioclasc,.biotite, and hornblende. Ga;net and epidotec moy
appear in apprecisble quantities in some places. They tend to be #meps
heterogencous in the northern parts as compared to the southern paris
that are in the vicinity of the Lac St-Joan amorthosite massif. These
gneicses occupy more than 603 of the aren mapped in 1965, and about 40%
of the ares mapped in 1966. |

These bonded pneisses vosscess good layered structures that are
probsbly relics of original bedding. In gencral, these gneisses can
broadly be divided into the biotite-rich and the hornblende rich varieties.
The biotite~rich varictics usually contain an appreciable amount of quoxtz
and in places garnct. The hormblende-rich rocks rarcly contain quartz or
contain quartz in very minor quantities and contain a high percentage of
hornblende. Iayering ic less conspicuous in hormblendic rocks and it is
probable that these roclks werc derived mainly from volecanic rocks. These

{two varieties are described below.

Tlornblende~rich Gneisses

The rocks included in hornblende gneiss group show a wide ronge

of compositions ond a diversity of textures. Some consist 2lmost essentially
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Table II

Rocks of the Grenville Province

Quaternary

Tluvial Deposits
Marine Deposits

{ Glocicl Deposits

Sand, Gravel ond Clay
Sand, 8ilt, ond Clay
Moraine, Boulders, Sand

/“\

Paléozoic

Sedimentary Rocks

Iimestones snd Shales

e
{

Proterozolc

Dykes

Diabase, Granite-Pegmatite, Carbonntite

Mirmatites ond
Younger pranites

Wipmatites after the pneisses of the gneiss-
corplex, ond migmatites after porapneisses.
Younger undeformed granites

| Plutonic Rocks

Groanite, with some pegmatite

Syenite

" Monzonite

Diorite

Mangerito-Jotunite, with charnockite and Hypersthene-
cyenite

Gabbro, Horite, Mafic gabbro, troctolite, amphibolite
and metagabbro

Anorthositic gabbro
Gabbroic anorthosite, Noritic anorthooite

Anorthosite

letagedimentary
Rocks

uartzite, Mixed paragneisses,
Cryctalline limesbone, Calc-zilicate rock,
Amphibolite

Archeean(?)

Gnelss complexes

Hornblende-rich pneiesses, Biotite rich
gneisses, amphibolites, Groy quarts -
olipoclose = biotite - hornblende gneisscs,
Charnoclditic gneicses
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of amphibolé,‘others of amphibole and plagioclase, and still others
of emphibolec, plegioclase and minor quartz. Toxturally, the different
varicties are fine to medium grained, occasionally coarse pgrained,
equipranular or porphyroblastic, schistose or gneissic, well foliated,
rather homogeneous and sometimes hoterogoncous. The foliation is marked
by hornblende ncedles. Compositionally they consist of more that hoes
hornblende, less than 503 plagioclase (An28), and less thon 5% quartz.
In some varietics parnct may be present up to 5% Blotite, sphenc,
magnetite and apatite form the important accessory minerals. The hornblende
is strongly pleochroic {rom light green to dark green, meoderate to high
birefringence, optically negative, and with a 2V of sbout 80°. The plagio-
clase is in small anhédral croins, both as twinned and wntwvinned grains.
. Quartz occurs as clcaf anhedral grains. Gornet occurs as anhedral porphy-~
roblasts, characterized by numerous inclusions of quartsz, plagioclase,
hornblende and magnetite. It ig red in hand ;pecimcns ond pinkish in thin
section. The hornblende rich gneisses grade into emphibolites with an
increase in its hornblende content.

According to Iourin (1960), some of the better layered varictics
of the hornblende pgneisscs and amphibolites could possibly have been derived
from the metomorphiom of grayvacke or calcarcous scdiments, vhercas the
majority of the rather homogencous varietios arc believed to be derived
from three different types of rocks listed below:

{1) Andesite and basalt flovws or tuffs

{2) Cabbro=-diorite sillec

(3) Ulirobasic intrusives.
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(1) A_ndesiteé and basalts are cormon Kecwatin-type rocks end they

arc believed to account for nmost of the ‘amphibolitcs of the arca.

By metamorphicm, these lavas give rise to chlorite schist, to
hornblende schist, and £inally to hornblende gneiss and amphibolite.
The transition from onc cnd member to the other can be ceen more

engily vhere it takes place within a short distance, for ecxample,
vithin half o mile. Thus, ncar the _con{ﬁacts of the granite on the
shore of Ia Douversidre lake in Imbault's Queylus orea (1959), and
southeastvord in Ducharme-Mignault area (Lourin 1955), the propgrescive
change of the lavas into hormblende pneiss and amphibolitc con be
followed without difficulty. The sene gradation between chlorite-schist,
hornblende~chlorite=-schist, and hornblende gneiss can also be observed
around Au Couteau lake in Dollicr-Charron area (ilecle, 1959) which lies
just oubside the western limit of the region of the Grenville Project

and northwest of lMignesult-Aigromont area.

{2) Practically 21l the sills of gabbro-diorite associated with the
volcanics have been metamorphosed to amphibolite. The ficld relations
and the occasional prescrvabion of the oripginal ophitic texture leave

little doubt as to the origin of these omphibolites.

(3) Some very coarse groined amphibolite found in this region is believed
t‘o be derived from an ultrabasic intrusive. The great cbundance of
amphiboles, togethor with the very low content of plagioclase are highly
suggestive of an originad ultrabasic intrusive. According to illinms,
Turner, and Gilbert (1954), the sbundance of light-coloured, magnesium
rich amphiboles is also an indication of a derivation from ultrabasic

rocks,
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The problem of determining the origin of on amphibolite

or hornblende~plagioclase-gnciss becomes increasingly difficult as

the grade of metamorphism increases and as the original features of

the rock become ohliterated. The oripinal naturc of the hornblende
gneisses ond amphibolites found as inclusions cannot be ascertained with
certainty. lMony geologists hove considered them to be either basic
differentiation products from the acid magma or as fragments of foreign

rock caught up by the granite.

Diotiteo~rich Gnelsses

The biotite-rich gneisses and garnct-biotite pneisses underiie
much larger arcas as compared to the hornblende-rich gneisses, in this
region of the map-areca. This groun of rocks olso includes graphitic,
and garnetiferous quartzo-feldspathic pneoiss, some quartz-biotite gneiss
and sone biotite schist. tVherever possible, these later rocks are mapped
as distinet map units, oc for cxnmple, eact and northeast of Iac Chigoubiche
{Argenson lake). Other smallcer bodies of parnetiferous biotite-gneiss
occur here and there in this part of the map.

The biotite gneics is generally a fine- to medium-grained,
bilotite-feldspar-quarts bearing rock. The reguler nliernation of bands
rich in biotite, while others rich in Jeucocratic minerals is an indication
of relic bedding, Often o faint lineation is generolly visible on the
folintion planc of individual layers. HMinor-folds are present at meny
places in biotito- and hornblcndc—gneisses,vané having northeasterly,
northerly or southerly plunges. In a fow placés, alternating goarnet-

rich bonds with gernet-poor bands male concentrations along certoin layers,
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vhereas elsevhere in other layers parnet is inconspicuous. Epidote
has commonly been observed in northern snd northwestern ports.

These gneisses vary in compogition, texrture, ond colour
within short distances. These variations are seen between the graphitic
gneisses, the garnetiferous guartzo-feldspathic gneisses, and the proper
bilotite pneisses. In the graphitic pgneisses, the rock is vhite to
light grey, rusty weoathered, ond composed of quartz, plagioclase, ur. to
5% g;aphito, and some garnct. The garnctiferous quartzo-feldspathic
gneiss stands out in lorger bodies, but with more garnct. It contains
quartz, plagioclase, about 205 biotite and hornblende in necarly cqual
proportions, and vbout 15% pgarnet. The biotite gneiss contains quartz,.
plagioclase, up to 25% biotite and variable quantities of gornet, Foliation
is shovm by orienbabtion of biotite or by strealts of mafics,

Thin-section study of the blotite gneiss indicates that the
rock has a gneissic structure and or granoblastic texturc. uartz
and plagioclase (Ana?~ﬂn31) vhich make up sbout 753 of the rock occur
as onhedral cquigranular grains, Plagioclase is generally wuntwinned,
though- fine albite twins can be seen in sonme sectionse. It is psericitized
to varying degrees. Blotite is oriented porallel to foliation in the rock.
Lighﬁ straw‘yellow to dark grecnish-brovm pleochroism is geen in the biotite.
In some places it is partly altered to chloriic. Accessory minerals arc
mainly magnetite, sphene, apatite, clinozoisite, sericite, zircon, and
pyrite. In garnctiferous variéties, the garnet porphyroblasts olthough
highly dirrepgular tend to be rounded and characteristically have inclusions

of 211 the other minerals of the rock, but mostly of quartz and feldspar.
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The mineralogy of these gneisses suggests that thoy
belong to the Almandine Amphibolite Facies grade of regional necta-
morphisni.

in the present area, no pradation from clightly metamorphosed
sedimentary rocks through fine-prained schisis to garnetifcrous biotite
fueisses vas observed. However, near the western 1imit of the region,
Gilbert {1959) reports that the main belt of biotite gneisses in the
northern part of Rohault aren ic along the strike of a belt of sedimen-
tary rocks farther to the west between Caopatina ond Surprise lakes of
vhich it could easily be the more metamorphosed equivalent. Then,
Deland (1959) observed the %ransition rocks in the Swrprise lake arca,
and after comparing both specimens end thin sections, they chowed so
much similarity that it is more thsn probable that much of the biotite-
rneisses are the metamorphic cquivalents of sedimentary rocks found
within the belt of Keewatin~type rocks. Secdimentary rocks of grayvacke,
arkose, or shale composzition could give rise to scimiiar gneisses b&
netamorphicm.

These gaeisses usually contain varisble amounts of coarse,
pink, granitic-pegmatitic moterial (mobilizate) mostly in lit-par-l1it
fashion, but aleo as irrcguler veins and patches. With an increase in
the amount of mobilizate present in the rock, the gneisses pass into
migmatite and finally to pink, medium-greined gpronitic gneisses that
are cither homogencous or banded. Vest of the northwestern port of
Inc St-Jean anorthosite massif i.ce. in the southeastern part‘of_the 1965

Grenville project, big arcas of migmatite have been moppeds Ilere it is

not uncommon %o obscrve the unnigmatized original biotite pneisses ond other

parasneisses.
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In the scuthern parts, i.c. near the northern limits of
the Iac S5t-Jean cmorthosite mossif, the biotite-gneisses contain
lesseor amounts of amphibolite and they are more homogenecous.
The region occupied by all thege gneisses ioc easily dice-

tinguichable on neromagnctic maps by low magnetic relief.

Hature of the Grenviile Front

The area covered by the 1965 Grenville project consists of
a part of the boundary between the Grenville and the Superior tectonic
provinces of the Conadian Shields This boundary is widely knowm as the
Grenville Tront. Along its course, this boundary manifests itself by
various featurcs such as foulis, sleer gones, lithologicol chonges, changes
in the grade of metamorphism, changes in K/Ar dates ctc.

In the present map-arca, east of Iake Chibougamzu, the northe-
western Limit of the Grenville province (Grenville TFront) is placed at
the contact between the biotitc»hornblendg gneisses oubceropping east
of the front end the hornblende schists tﬁat outcrop west of the front.
These later rocks are believed to represent the metamorphic cguivalents
of Keewatin~type volconic and sedimentary-rocks. The hornblende schist
varies in texbture from very f{inc grained to coarse grained, well foliated,
having o good cémposiﬁional banding. Epidote forms a major constituent
of some of the bands. Accessory minerals include biotite, garnet,. epidote,
mognetite, chlorite, zircon ond titanite. The hornblende schists found
associated with the biotite-hornblende gneisses southeast of the front
and the hornble#de schicts that occur northwest of the front are quite

similar in character, with the only differcnce that the schists found




southeast of the front are somevhat of higher metamorphic grade.
The contact between the bicltite-gneiss and the hormblende schist
is marked by some shearing in places. 1inor folds are present at
many places in the biotite-hornblende gneisses and schicts. The
minor folds in schists are isoclinal with southerly plunges and
vertical oodol-plancs,

In the region ccst and southeast of Yake Mistassini, the
limit of the Grenville province is marked by Mistessini Lake fault
that has o general northeast trend. Along most of its course the
fault is indicated by a pronounced depression. Southeast of lake
ttaconichi the eastern margin of this fault zone i marked by a 100
feet hWigh cliff in sheored greenctones. RAlong the Bignell river it
is morked by cheared or mylonitized zones o few tens of feet wide.

The steep chear zones dip consténtly to the ecast.

According to Gilbert (1958), in the Bignell arca, there
cre good cvidences of thrusting slong this foult, with the east side
moving westword and upwoard, although the actuel dicplacement in the
verticall sense may not have been great.

Bast of Take Mistazcssini this fault narks the contact between
the rocks of listassind group to the west and the granitic gneisses to
the east. Herc the disturbed Mictassini dolomites were noted by Gilbert
(1958) less thon 500 feet west of the sheared gneisses. The effects of
deformation in the Histassini series are shovn by overturned folds,
drog folds, shear mones ctc. In general, the dolomitic rocks of liistassini
group arc only slipghtly disturbed and the degrec of disturbance increases
near thoe foult zone, Similarly, the fault truncates the rocks of Chibougemau

group and the Keowatin-type preenstones,
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In addition, several other faults of variable extensions
have been observed ncar the Gronville Froni by vorious vorkers.
These feults either branch out from the Histassini loke foult or
are parallel to it, c.g. Vaconichi fawit. These faulis also have
offected both the early‘énd‘the late Precambrion rockse.

The prode of metemorphism in the Keewatin-type volcanic
and sedimentary rocks is higher ncar the lMistossini loke fault and
it decerecases gradually westward. Near the fault the laves are highly
recrystallized and contain numerous injections of pgranilic-pegmatitic
material. In places there is development of garnet porphyroblasts.

The pillow siructures are rarc ond very poorly prescrved.

IIT) Grey, quartzeolipoclase-biotite-hornblende gneisses

of the southwestern poart of the region

These pneisses are found mainly in the southwestern part
of the repion. Compositionnlly, the rock haog a grano-dioritic to
quartz-diorite composition ond consicts mostly of quartz~oligoclasc-
biotite and/or hornblende. Thae quartz content is less thon 159 and
the mafic content is usunlly betveen 10 Lo 20%. It also contains variable
amounts of pink potash feldspar. The rock is medium grained, occasionally
finc or coarse grained, generally homogencous but becomes rather heterogencous
vhen slightly bonded duc to the presence of mafic-rich and mafic-poor bands.
The rock is well folioted, the folintion being shorm by the preferred
oricntation of biotite Flakes or by occurrence of mafice in lenticular
ctrealice These pgneisses ore almost invariably associated vwith varying

anounts of mobilizate, prescent cither 1it-par-lit parallel to foliation




or in the form of irreguler veins ond patches. 17ith an increase

in the amount of mobilizate, the rock passes into a migmatite end
finally to a granitic gneiss, The pink granitic gneisses posses a
textture similer to thot of the grey geisses. Vherever possible,
these migmatized grey pneisses and granitic gneisses{have been mapped
as seporote mop-units. In piaces near the mangerite and snorthocite
bodies these pgneisses contain pgreen feldspor and pyroxenes. This ic
belicved to be due to the thermal effect caused_by the intrusions of

mougerite ond anorthosite.

IV) Hetasecdimentory Rocks Grenville Group)

The various rock types belonging to the Grenville group of
netasedinentary rocks are quartszite, miwed-paragneisses, crystalline
limestone, skarn; and amphibolites. All these different units may
occur either interlayered or as separately moppable bonds. The rocks
of this group occur mostly in the Iac St-Jeon ~ Saguensy orea, ond
in the southern parts, but cven in these places they do not occupy

extensive areas.

g

arteite

Quartzite is a well bedded, homogencous to heterogencous rock,
vhite to grey in colour and composed of glassy quartz with varying
emounts of feldspar, mica, hornblénde, pyroxene, garnet, nmagnetite, clc.
Grophite has been frequently seen associated with quartzite. The pure
varietics of quartzite generally contain more than 80% of quartz. Good

cross-bedding has been obscerved in many outcrops. Quartzite does not
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form bande of enough thickness that can be mapped ot the present
seale of mapping, but instead it forms bands interlayered with the

mixed-pararneisses.

Mixed-Paragmeiscses

The mixed parocgneisses are generally very well layered as
a result of variations in the percentage of micoceous minerals in
different layers. The layering is supposed to be relic of the oripinal
sedimentary bodding. The 1aygring is rother continuous and varies in
thiclkness from o fraction pf én‘iﬁch to soveral feet. The paragneisses
are chavracterized by the présehcc of pole~viblet to red garnet porphyroblasta.
The mineralopsy is cxtremely varied. Quariz occurs throughout and together
with plagioclase constitutes the chief leucocratic mineral. The other
minerals present are biotite, hormblende, sillimmite. Grophite is
frequently obscrved. Photo 1 shows a typical layered, fine-grained
paragneiss containing graphite and pyrite.

Quite often the rocks have typical rusty weathered surface.
The quartzo-feldspathic layers stand hipgher in relief than the biotite-
rich layers on %he weathered surface. ¥Voliation is nearly always porallel
to 1ayering. The gneisses often posceos good mineral lincation and micro-
corrugotion lineations on the folintion plonec. MWinor folds and pentle-
warps are also present. In case of minor folds the foliation ic beddinpg-
planc foliation. Thin bands of quortszite, calc-silicate rocks, crystalline

limestone and amphibolites ave associated vwith these pneisses.
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At places, in the vicinity of onorthosite and mangerite,

the paragneisses‘contains micro-perthites, antiperthites and pyroxence.
The feldspar acquigcs o grecnich tinge and alters to brovnish or buff
colour.

The paragneisses have been migmatized to verying depgrees
as ovidenced by numerous thin proanitic-pegmatitic and quartz veins
either poraliel to layering or cutting across layering in vorious
directions. Ptygmatic folding is commonly seen. Even at places where
the rock is highly migmaticed, the original paragneisses con still be
scen in minor omounts in the form of bands and patches. TUsually it is
the blotite~rich bands of the poragneisses that survive migmatization.
there the rocks are highly granitized ond no blotite pneiss lenses are
secn, the presence of a faint layering inherited from the carlier para-
gneisses is guite cvident. In general, compositionally every pradation
from a good paragneiss to a good "igmeous" looking pink granite can be

observed in some parts of the map-arca.

Crystalline ILimestone

The crystallinc limestone or marble is a vhite, frisble rock
composed prgﬁominently of aalcitc. The rock weathers easily. It forms
bands that arc only few feet in thiclkness interlayered with the mizted-
paragneisses. It is only in fow places that it attaing enough thiclmess
to be mapped individually at this scale of mopping. Graphitce ié cormonly
presents Other minerals present in small amounts moy be tremolite,
actinolite, diopside, scapolite, feldspar, quartz, pyrite, sphalerite,

magnetite, phlogopite, muscovite, biotite, ctc. The bands of crystclline
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limestone behaved rather incompetently during deformation and as

puch shiow thinning ond thickening of calcite rich loyers.

Cale~Silicale Rocks ond Skarn

Cale=silicate raocks and ckarn are rather rarve in the
map orea and arc seen mostly os thin layers intorbedded with the
mired-poragneisses ané morble. Thaey are composed of varying proportions
of calcite, diopside, scapolite, biotite, sphone, feldspars ctc.
Photo 2 shous layers of calc-silicate material and marble interbedded

with the mixed parapgneisses.

Amphibolite

Bonds of amphibolite arc freguently observed interlayered
wvith the paregneisses. They may result ac a conscquence of enrichment
in mafics of some of the bands or by metamorphism of sills of diabase
and pabbro. In gencral they are fine to medium prained, equigranular,
vell foliated roclts. They are dark preenish to black in colour zond are
composed essentially of emphibole ond plapioclase in nearly equal propor=-
tions or vith amphibole in access of‘plagioclase. Biotite is usually a

minor constituent.

V Chornocldtic Gneisces

The rocks belonging to green charnockitic pneisses occupy
a lorge orca north of the Lac St-Jean anorthosite massif. In addition,

they occur rather irrepularly over wide areas surrounding the various




_Photo )l - laycred, fine-grained, mixed-paromoiscses conbaining

prophite and pyrite.

Pholteo 2 - Iayers of erystalline limestone ond cale-silicate rocks
interbedded vwith the mived-parapneicses. Note the flow
in purec coleife layers giving rise to boudins of the more
compclent layers.
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anorthosite and mengerite bodics of the region. lost variétics
- of the green chornockitic gneisses are medium grained, olive-green
to grey-green in colour, cnd composed predominently of green feldspars
with some quartz and mafics. The main mafic minerods ywresent are ortho-
and clino~pyroxecnes with hornblende ond/or biotite. In places red garnet
is also present. The mafic minerals are commonly arrayed in lenticular
streaks. OQuartz frequently occurs in ribbons. The rock weathers easily
ond is only in fresh swrfoces that the choroacteristic green colour is
observavle. In the uwecathered zones the rock is cassonade brovnish to
buff in colowr and highly friable. The deep weathering of thesc gneissos
leads to their being poorly cxposcd.

The green charnockitic gneisscs comprise of the original
groy quartz-oligoclage~biotite-hornblende pneisses, granitic gneisses,
gnd netasedimentary rocks thzat hove acquired vestipges of the rocks of
the granulite facies due to their proximity to the anorthosite and
mongerite masses of the region. liineralogically, the charnecldtic
gnoisses are identical to their parent rocks of which they represent
higher nmetomorphic cguivelents; the only difference being that the
charnockitic gneisses contain pyroxencs and ghow the development of
microperthites ond enti-perthites in their feldspars. Texturally élso
the rocks resemble the earlicr rocks, but now the strecky ond ribbon
textures are more commonly present. In these gneisses dark cmphibolite
bonds are commonly encountered forming contimuous to discontinuous baﬁds

parallel to foliation.
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During the course of reconnaissance mapping, in the
obsence of detailed information, all these preen charnockitic
gneisses vere mapped as o single map-unit characterized by their
gfecu colour, mincralogy, browmish wéathering, texture and structure.
It would be poSsiblc:to separate 21l the varieties of charnockitic

gneisses only in the course of detail mapping.

VI Anorthosites and Associnted Intrusions

The arcas mapped during the Grenville projects of the years
1965, 1966, and 1967 provide an cxcellent insight into the phenomena
of cmplacement, crystallization, deformation, and metamorphism of
anorthosite mnsses and other bodies of plutonic rocks such oo mongerite,
pmonzonite, hypersthene-syenite, syenite, charnocldite, pranite associated
with the anorthosite. The gtruclurel patiern of this area has been
greatly influenced by the presence of Lac St~Jeun anorthosite massif
vhich is the largest knovm anorthosite mass in the world amG other
plutonic rocks. This mmorthosite mass ié rnorc or less completely
enveloped by mangerite that is rather more pronouncedly developed in
the southecastern port of the anorthosite and forming a broad belt.
Other plutonic rocks that occur in this border zone consist of monzonite,
hypersthenc-syenite, cyenite, chornockite, and granite that form masses
of rmuch cmaller dimension compzred to the anorthosite and the mangerite.
A1l these plutonic rocks in turn are surrounded by charnockitic pgneisses
that merely represent the high-grade metamorphic equivalents, in the
granulite facies, of similar pgneisses found elsevhere in the Grenville
province. This is believed to be due to the cmpiacement of anorthosite

and related plutonic rocks.
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In general, the parts of the Lue Si-Jean anorthosite
massif that are ncar the margins of the nmass exhibit nunercus
features of cataclastic deformation ncquired in going through the
Grenville orogeny. It,; however, preserves the undeformed varieties
of amorthodite at many pluces, both in the contral parts and in the
merginal parts. Uthen wnaffcected by deformation, the anorthosite is
massive, coarse to very coarse grained, of hypidiomorphic texture,
snd usually dark in colour-varying from dark grey to blue grey to
purple to black. The black variety is o characteristic feature of
this moaos. Vhere there are sufficient nafic minerais present to make
the rocl: an anorthositic gabbro to gabbro compositionally, an ophitic
to sube-ophitic texture may be observed. In addition, undoubted ignecous
lamination hns also been noted in places. ZIven in areas vhere the
anorthosite has been unaffected by cataclasis, it chows minor cffects
of protoclasisc vhere the big plagioclase crystals show bending and
breaking cauced during cmplocenent énd crystedlizations The uncruched,
massive varicties of onorthosite {ypically have the mineralogy of the
gronulite facies, in that they contain orthopyroxene and clinopyroxcne
as the only ferromagnesion minerals present.

The cruching effcects due to cataclasis during the Grenville
orogeny cxhibit u complete range from only slight crushing of the
oripinally very coarse grained anorthosite to a well crushed gneissic:
anorthosite. The least deformed rocks arce characterized by the presence
of a‘mortar texture sround the big plagioclase crystals of the coarse

onorthesite. As the cataclasis becomes more and more pronounced, the
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anorthosite progrecsively contoins less and less identifiable

original phenocrysts of plagioclase in the cruched ground MaSSe

The crushed materiol shous the offects of recrystallization to varying
dogrees. The cnd-product of this catacimstic deformation is charac-
torized by o white, cquigranuler, well folizted rock with a typical
pugary texturcs.

The cataclastic deformation and the accompanied recrystalli-
zation also affect the ferromagnesian minerals, present in the anor-
thosite, in a variety of ways. In the carliest stoges of deformation
there is development of corona of emphibole around the pyroxenes.

In the advanced stoges of crushing ond recrystallization the pyroxecnes
show a complete trancformation into hornblende, bilotite, and garnct

at the cxpense of pyroxenc and plagioclase. The development of hornblende
ot the expense of orthopyroﬁenc and plagioclase is sometimes accompanicd
by very small grains of free quarts in the symplectite. The release of
potassium during crushing and recrystallization goes to form bilotite

and in some cases small grains of microcline associated with biotite.

The completely crushed varieties of anorthosites contain only biotite

as the pain mafic mineral present. Scopolite, pericite, chlorite also
occur in minor ameunts, at places, in the crushed varieties.

The sequence of cataclastic deformation, metamerphism, and
reerystallization as observed in the amorthosite is similarly represented
in the mangerite, vhich also in the undeforméd state is a coarse grained,
perphyritic rock vith a hypidiomorphic texburc. The phenocrysts present
in this rock are mostly of potash-feldspar and some of plegiociasc. The

main mafic minerals present include orthopyroxenc, clinopyroxenc, and




hornblende. The first visible coffect of cataclasis in mongerite

is exhibited by the development of mortar texture around the big
phenoerysts of mesoperthitic potash-feldspar and plagioclace. As

the degreec of cruching goes up, the phenocrysto are reduced to augen

and flnser chapes, and they define a foliation in the rock by the
alignment of their long dimension. The crushed moteriel in the rock
chous effects of recrystallization durihg deformation by the presence

of a well developed polygonal texture. Foliation ic also marked by the'
arrangement of mafic minerals into lens shaped sireaks. The pyroxenes
show transformation into olive green to brovmish pgreen hornblende ond/or
blotite. fhe extreme cataclasic and recrystollization reduces the rock
to a mediun to fine grained, cquigrammlar, wvell foliated charnockitic
gaciss, preen in colour and showing the typicol rusty brovm weathering.
Thue, in the absence of any visible and ideétifiabie remnants of pheno-
crysts, it becomes rother difficult to distinguish it from other gneiéscs
of the region tﬁat‘also have nequired the charccteristies of the pramulite
faciecs due to their proximity to the mnorthosite-mangerite mosses.

The other plutonic rocks of the arca-monzonite, hypercsthence
syenite, syenite, charnockite, pgronite - form masses of much smaller
dimensions as comparcd to the anorthosite ond munporite. These rocks
- also are comrse grained, in peneral porphyritic, ond possess a hypie-
diomorphic texture. The deformation and recrystallization trends
observed in these rocks repeat those observed in {he anorthositc and
mongerites  However, in these smaller bodies of plutonic rocks, it ic
not uncommon to observe good, un&eformod,‘porphyritic ipncous textures,

especially in the central parts of the macses.



Tlence, the main coffocts of cataclasis, metamorphisom,
and recrystallization, to vhich these plutonie rocks have been
subjected during the Gronville orogeny, is to impart various
metamorphic fabrics {o the oripginally massive, coarse-grained,
porphyritic rocks.

The anorthosite and ossociated intrusive rocks arve

described in detail zg follovse.

Anorthosites

As mentioned carlier, the main anorthosite mass in the
region ic the Loe St-Jean massif. Ibs mejor part lies in the aroans
mopped in 1966 end 1967, and only a omoll northwestern part lies in
. the area mapped in 1965. In addition, there are several much smaller
bodics of anorthosite scatiered in the mop-arca. For mapping purposcs
the rocks of the znorthosite proup were divided into five major rock
types based on the percentage of mafic minerals present:

Anorthosite - 0 to 1% nafies

Gabbroic anorthosite 11 to 20 mafics

- Anorthositic pabbro 21 to 35 mafics

Gabbro 36 to 65 mafics

| §

Mafic gabbro > 655 mafics.

It is poasible to observe the different rocks of the anortho-

site group even in the same oulcerop.
Aviay from its contact with the other roclis of the region,
the Iec St~Jeon anorthosite is' a coarse-pgrained rock in goneral ond

becomes extremely coarse-grained in its contral parts, consisting of




plagioclase ond pyroxenc crystals upto several inches in lengfh.

The grain size distribution is guile hoterogenecous. Gonerally it
contains more thon 90% plagioclase. Orthopyroxenc and clinopyroxene
are the mzin mafic minerals, but othor mafics such es hornblende,
biotite, and rarely chlorite orc also present, Other minerals that
may also be present include garnet, opatite, magnetite, ilmenite,
sphenc, etce In places, within the main mnss, the plagioclase has
pood irridiscent crystals. The anorthosite shows a variety of colours
in differcnt ports of the mass. The black variety is cuite common neor
Alma and St-Gédéon area, whercas the‘purplc and dark prey varicty is
common in Chicoutimi and Kénogami area.

The massive varicties of onorthositic rocks usually contain
very small percentage of mofics, although there are massive rocks of
gabbroic anorthosite fo anorthositic pabbro composition., In the massive
varieties mafics often occur in clots or ocepgregations (Photo 3) and as
big individual cryctalsc. Tithin these mafic patches in the anorthosite
end in the mafic varicties of the anorthosite an ophitic texturce can
often be seen (Photo 4). Here the pyroxenes occupy interstices formed
by well shaped lathes of plagioclace and as such possess irregular outlines.
The development of ophitic texture in this mammer indicates that the crys-
tallization of mafics in their present location took ploce after the
plagioclase crystalc had already developed.

Good compositional layering has also been observed in several
places in the anorthosite. The layering may either be chovm by slight
changes in the mafic content or by alternance of very mafic and leucocratic

loyers. This phenomenon is belicved to be due to primary igncous lamination.




Photo 3 = HMafic mineralc occurring in clois or segregations
in coarse groined onorthesite.

Photo 4 - oOphitic texture in anorthositc.
S Clinopyroxene (darl:) and plagioclose {iight).



Photo 5 shows on exemple of a Ikind of layering scen in the anor-

thosite. In few places the foliation developed in the anorthosite
was scen to cut the compositional layering. In addition, parallel
alipnment of plagioclase lethes piving rise to trachytoidal texture,
with varying degrceé of perfection, has nlso been observed in cone

ploces and is believed to be a primary igneous feature.

Photo 5 -~ ILayering dn anorthogite. Note the concentration
of mafics towards the bottom of the upper laycer.
This concentration of mafics gradunlly decreases
upvardc.
Magnetite and ilmenite concentrations occur at nony places
vithin the anorthosite mass, especielly near the border zonc ond

associnted vwith the gobbrole varictics of ocnorthocite. The gabbroic

ond noritiec rocks at places contain pyrite mmd pyrrhotite dicseminztions.



Some medium-to coarse~pgrained, noritic to pgobbroic
vafieties‘of anorthosite ore scen associated with, but intrusive
into the anorthosite, thus indicating that the mafic-poor parts
of the anorthosite had atteined a crystallized state vhile the

nafic portions were still in a mobile condition. Photo 6 shous

norite cutting the anorthosite and Photo 7 shows the mafic variecty
of anorthosite containing xenoliths of less mafic anorthosite.

Some small bodics of {roctolitic anorthosite have also
been mapped in this region. The rock is dark grey to black in colour
and contains olivine as the chief ferromagnesian mineral, accomponied
by varying amounts of augite, hypersthene, hornblende, ilmenite and
magnetite. Spinel and apatite are accessories. The plagloclase is
grey to dark groy in colour. Some olivine pgrainc also possess corona
of hypersthenc and hornblende around it. Olivine is dark green and
rusty weathering. These rocks often have an ophitic to subophitic
texturc.

In places, the anorthosite contains inclusions and roof-
pendants of metasedimentary rocko.

The first signs of nicchanical deformation, both protoclastic
ond cataclastic, in on anorthosite are manifested around the edges of
big plagioclase crystals vhere the crushed plagioclase, broken up into
smaller grains, is white in cclour as compared to the dark colours of

the big plegioclase crystals. Photo 8 shows 2 pood cxample of this

phenomenon. This change in colour of plagioclase may be explained oo

follows. The dark colour in plagioclase is probobly imparted by the

)
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Tholto 6 = Iedium prained norite cutting coarse anorthosiic.
Tlote the concentration of mafics at the contoct.
The pencil points a garanet yorphyroblaost.

Thoto 7 = Xenoliths of leucocratic mmorthosite in mafic
varicty of nnorthosite.



presence of numerous minute inclusions of iron-titanium oxides, as
can be seen under the microscope in plagioclasc phenocrysts. Durding
cruching and recrystallization these oxides are separated from the
ylapioclase an;a become concontrated in =mall irreguler clots amd
patches in the rock. The recrystellized plagioclase thus ic o clean

mineral with no inclusions in it.

Photo 8 = Partly crushed coarse-proined anorthosite,
showing the light coloured crushed crystol
boundaries and darl colourcd unerushed cores.
The strongly sheared verictics of anorthosite are gneissic

in character. The folintion becomes more conspicuous in the more mafic
varieties of the ocnorthosite. The stronnly cheared and crushed voarieties
are usually found near the margins of the mossif, although local shear
zones have been observed well vithin the main mass. These features ave
illustrated in ghotos s 10 and 11. Some higlly sheared mafic varicties

of enorthosite appear to be folded as well, as shovn in photo 1z.
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Photo 9 -~ Hedium grained, foliated, sirongly shearcd
anorthosite. Blotite is the moin mafic mineral.

‘Photo 10 -~ Strongly sheared gobbroic anorthosite.
The pyroxenes have been streaked out parallel
to folintion.



Fhoto 11 -

Gneissic anorthosite chowvlng the development

of & pood foliation and some segregation of
mafics (mostly biotite) into discontinuous bands
and lenseg.
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Phote 12 - Strongly sheared pabbroic snorthosite,
exhibiting folding.

At ploces, in shear zones in the anorthosite, the plagio-
clase hos been altered %o clay minecrals yprobably hkoolinife. These
olterations eve generally j inch o 6 inches thick. Knolinite has
olso formed on & large scale in {the Chfiteau-Richer snorthosite as
a result of surficicl weathering of the anorthosite. Here mony
remnants of unaltered anorthosite, in the form of blocks of varying
pizes, arc still recognizoble in many pleces. Alse, the veins end

bands rich in mapnetite~ilmenite have been proserved,
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The anorthositic gabbro hos nlso been observed intruding
the green charnockitic gneisses in the form of sills, as observed

near Chutc-des-Passes anorthositic gabbro mass {Photo 13). The

anorthosite here is hipghly crushed.

In the gabbroic or nériﬁic mass, west of Rividres des
Aigles, there is a gradatioﬁal rone consicbing of an amphibole-
ylagioclase rock {metagobbro) within which there are segregations of
pink syenitic material (Photo 1k4). it»is believed that the residual
liquid from the magma that gove rise to the noritic rocks was the
pink syenite ond green monzonite (maugerite) which are here scen closely
associnted. In the areas of 1966 and 1967.grenvi110 yrojects, in some
ploces gradotions have been observed from gabbrolc anorthosite to
mangerite to syenite and granite, thus indicating these rocks to be
comagmatic,

inclusions of anorthositic rocks have been cbserved in
syenite-monzonite-granite rocks in St-Ambroise-Chicontimi nrea lying

in the map-orea of 1967 Grenville project. Photos 15, 16,and 17 show:

the xenoliths of cnorthosite scen in monzonite near Rividre d la Haéhé.
Inclusions of anorthosite-gabbroic anorthosite in mangerite have been
reported by Berrangé (1960) from a region north of Loc St-Jean. Hear
the Tabrieville anorthosile nmass, Anderson (1962, 1963) hos also reported
the presence of inclusions of anorthosite, from few inches to fowr miles
in size, found in monzonite, syenite ond pranite. The inclusions have
charp contaéts withvthe enclosing rock. The contact between the anor-

thosite and the cen rionzonite is erposced necar the Shipshaw power station.
X P
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Photo 1% - Sirongly sheared anorthosite (lipght, on the
right hand side) intruding the green chornoclkdtic
eisses in the form of sills.

Photo 14 -~ Amphibole-plosioclose rock i.e. mebogzbbro
(darl) vith interstitinl syenite material.



Photo 15 -

pPhoto 16 ~

Anorthosite xenoliths seen in mongonite neor
Riviére 0 1o ilache.
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Photo 17 =

Close~up view of an inclusion of anorthosite
in monronite, Riviére & la lache.
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Here the monzonite has been observed to intrude the coarse-grained

anorthosite.

| Apart from the huge Loc St-Jean onorthosite massif there

are several smaller bodics of anorthosite mapped in the region.

These bodies also possess nearly all the features as those observed in

the lac St-Jean mossif,.

fnorthosite in the Superior Province

Anorthosite and its rclated gabbroic variectics have also
been reported in the Superior province rocks outcropping west of the
Grenville front, in the northwestern part of the region. A U-choped
onorthosite body, about 2 miles in width was mapped, cast of Lake
Chibougnomau, by Iongley (1958). It has a corc of granite. This body
extonds further west outside the limits of the mapped region.

Compositionally the rock is an anorthosite, but with enrichment
in its mafic content passes into o gabbroic anorthosite or an snorthositic
gabbro in places. The malic varieties are usually scen near the margins,
In general the rock is medium-to coarse-grained, containing plagioclase
crystols up tol: inch in length, light grey to vhite in colour, with
plagioclase (labradorite) content usually more than 753%. Plagioclase
has been saussuritized to varying degrees. Amphibole shows alteration
to chlorilie. Near the northeastern port " the anorthosite contains
large inclusions of volcanic rocks.

Iongley also reports the prescnce of small bodies of anorthosite
ascociated with the hornblende~gneisses found cast of Inke Chibougamau,

in the Grenville province.
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Small lenticular masses of gobbro-metagabbro have been
mapped in different parts of the region. Apart from the truc gabbro,
thisAgroup elso includes some smphibolites. The rocks belonging to
‘this group are generally medium- to coarsc-grained, equigranulor,
nassive to foliated, darl grey to black in colour, and often possessc
a good ophitic texture. Plagioclase and pyroxenc ere the principal
constituents, but with increasing degree of deformation und metamorphiom
the pyroxenes are replaced by amphibole and biotite, often with good
corona structures. Occasionally there is development of garnct.
lagnetite, apatite occur as accessory minerals. Olivine has been observed
in o few thin scctions. In some cases the core of the gabbro lens consists
of massive, ophitic gabbro, wvhereas the morginal parts possess o good
Toliation.

The pabbroic rocks have been scen to cut the anorthosites,
acidic intrusive rocks, as well as emplaced as £ills in the gncisses.
These gabbroic rocks vary from a fewr feet to several hmndreds of feet
in thiclkmess.

A rather different kind of medium-grained, equigranular
gabbro body is mapped in the southwestern part of the region. Compo-
sitionally the rock varies from anorthositic gabbro to gabbro depending
upon the amount of pyroxcnes present. The plogloclase has the characterf
dstic purple colour as seen in the anorthosiie. Sometimes the rock
shows a good foliation, but in gneral it is massive. It is traversed
by mony pyroxenc rich veins in various directions. At places it also |
contains veins, up tol inches wide, of coarse grained gabbro containing

plagioclase and pyroxenc crystals that are bigger thon that din the
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surrounding medium groined rocke. Ophitic texture is frequently

observable. This gabbro body becomes dioritic near its margins,

Potrogrophy of Anorthosite and Gobbro

The results of petrographic study carried out on differcnt
varicties of anorthosite that differ in their physical appearance,
texture, end composition arec presented below.

Eﬁétdark grey to bloack and purple variety of anorthosite
is in general inequigranular, coarsc to very coarsce grained, mascive,
porphyritic, with a hypidiomorphic texture, containing big well formed
crystals of plagioclase and a very small percentage of mafic minerals.
They show little elfects of deformation, whereas the marginal paris
are characterized by a good mortar texture exhibited by the presence
of crushed and partly recrystollized plagioclase around the margins
and in between the phenocrysts of plagioclase (Angg-Aingp). The pheno-
cryats are usually well twinned andjshow bent and brolten twin lamellac.
The smaller plagioclase'grains consist of merely crushed, as well as
crushed and reerystallized plegloclace grains. The smaller plagioclase
grains that have resulted only by crushing arc xenomorphic, and they
still preserve the some twinning os in the phenocrysts, vhereas the
recrystallized plagioclases are generally untwinned ond possess o well
developed polygonal texture. Hornblende and biotite arce the main mafic
minerals, derived from alteration of pyroxcnes. Relics of pyroxenes,
as well as fresh pyroxencs (orthopyroxene and clinopyroxene) arc also
presents Opaque iron ore is the main zccessory mineral. In come cases

chlorite is also present and is a product of alteration of biotite.




iIn places the anorthosite is heterogeneous, segregated,
coarse prained, porphyritlc, wvery well foliated rock, varying in
conmposition from anorthosite to gobbroic anorthosite to amorthositic
gabbro in diffcrent bands porallel to folintion. The variations in
the content of ferromagnesion minerols of these bands is helieved
to be a primary igneous feature, although somewhat modified by later
deformation, metoamorphism, and recrystallization. The rock vividly
illustrates the various effectz of cétaclasiSt ond accompanied
recrystollisation in on anorthosite éf varying composition. The
anorthosite ic vhite to lipht greé‘to blue prey in colour and defines
foliution by the aligmment of augen plogioclose and by the pyroxcne
crystals that hove been streaked ocut parallel to foliation.

Petrographically, {hese augen~anorthosites chow & very
good exomple of the dcvclopﬁent of mortar texture. The cabaclasis
has resulted in crushing the rocl:;, thereby reducing its grain size.
The originally bip plagloclasc phenocrysts (Anﬁg'ﬂn53) ere rcduced
to augen shapes, surrounded by crushed margine and set in o matrix
composed of medium to fine grained plagloclase. The matrix consists
of two Types of plagioclases = the first type is the one obiained
by simple crushing and breaking up of the phenocrysts of plagioclosce.
Thus, these plogioclases have bent and broken fwin lonmellace and are
xenomorphic. The second Lype of plagioclase in the matrix is charoc-
terized by the crushed and rccrystalliéed plogioclase that have acquired
a2 good polygonal texture due to recrystollization during deformation.

These plagioclases'arcgpnerally untwinned. Along some nerrow zones




the crushing effcct is much more proncunced resulting in very

finely crushed end recrystallized plagioclase grains. Main mafic
minerals present ineclude ortho-pyroxenc and clino-pyroxenc.
Hornblende and biotite occur only in minor amoﬁqts due to odteration
of pyroxencs. In some cases blotite showrs slight alteration to
chlorite {penninite). Opagueore is the moin occessory mineral.

The completely crushed ond recrystallized cnorthosite is
vhite in colour, well foliated, medium prained, equigranuiar and
granoblastic. It may either be homogeneous with the plagioclase
(Anqs-ﬁnso) and mafics evenly distributed in the rock, or it noy be
heterogencous due to segregations of mafic minerals into numerous
irregular bands and lensces. They posses a perfect polyponal texture,
There 1s development of gagnet end hornblende at the expense of pyro-
xene ond plagioclase. Pebrographic study of the qompletely cruched
onorthosite shows that in plapgioclase rich zones hornblende and opaque
ores occur only at the corners of polygonal plagioclese grains. The
mafic bands consist of polyponal hormblende end only some plagiloclase.
The hornblende is mostly olive green to brownish green, highly pleochroic,
and usuadly with a very small cxtinction angles. Some of the hornblende
found near the contoct between plagloclase rich band end mafic band
arc xgnomorphic and have bilotite forming around thelr borders. Some
remnants of fresh as well os altered pyroxenes are also present. Gornet
is quite clean and xenomorphic. HMognetite occurs either as scattered
grains or concentrated in very thin bands.  Chlorite, serieite and
cpidote have also been noted in some thin sections and they represent

alteration products of the ferromagnesion minerals of the rock.




Petropgraphically, metagabbros arelgranoblastic in
texture, composed of polygonal grains of plagioclase and hornblende.
Ortho-pyroxene and clino-pyroxene are freguently prosent, mostly
as stubby groins. AP ploces hornblende can be seen 25 being derived
from pyrozene. Slightly lepidoblastic biotite forms individuzl grains
or is associated vith hornblends. Zircon, apatite amd opaque ores are

the main accessory minerals.

Charnockitic Sulte of Igneous Rocks - Jotimite, Mangerite,

Hypersthene~-Syenite and Charnocldtes:

Jotunite; mangerite, hypérsthene-sycnite and charnockite
are plutonic igneous rocks of diorite, monzonife, sycnite and granite
composition respectively, and belonzing to the chornockitic suite of
plutonic igneous rocks by their characteristic olive green to grey
green colowr aond by the presence of ortho-, and clino-pyroxenes.
out of these only the manperite is most widely developed in this
region. Ag mentioned earlier, it more or lcsc completely cnvelopes
the Inc St-Jeon anorthosite mass, with its masdmum development to the
southeastern part of the anorthosite massif. Apart from thic it also
forms several smaller, isolabed bodics in the region. In many places
near ils margins, as well as neor its contacts vith the anorthosite,
Jotunite has been observed. Jotunite rarcly forms separately mappable
bodies. The hypersthene-syenitc and charnockite iorm masses of much
smoller dimensions as compared to the anorthositc and the mangerite.
Mangerite, hypersthene~syenite and charnocldite are described separately

s To0lloviG.



Mangerite

Mangerite is o coarse grained, porphyritic, inequi-
granular, massive to folinted rock. It is olive green to dark
green to grey preen in colour vhen fresh ond weathers eﬁsily to
brovnish or rusty wéathering. ' The thickness of weathered zone
varies in different outcrops fron fractioﬁ of on inch to several
feet, The weathered surfacc hos a typical vhite colour, spotted
by dark-coloured mafics, 1In most cases there is concentrztion of
iron gt the contzact between the fresh and the weathered mones. The
moin minerals present include green feldspars, quarts and mafics.
Quartz content is quite variaéle. but it is alweys lecs than 15,
Mafics are less thon 15§%. The green feldspoar phenocrysts vory in

size from % inch to 5 inches in length. In some cases the phenocrysis

are augen shaped and possess a preferred orientation, presumably inherited

during deformation and metamorphism. In places, the phenocryst§ of

dark colouwred, bluish grey, well twvinned plagioclase are also secn vhich
have the some appearance as the plagioclase of the anorthosite. This
most probably provides an indication to the comagmatic nature of the
anorthosite - mongerite rocks of the aren,

Locally the mongerite contains gradations into pink to groy-
pink monzonite, syenite and granite. The smaller bodies mapped as
mengerites may as well include some monzonite, syenite and granite;
as it ie very difficult to map them separately at this scale of mapping.
In places the mangerites contain a rather high percentage of magnefite

and ilmenite.
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Inclusions of anorthosite and gobbroic-anorthosite in
manaoiite have been reported by Berrangé (1960) from Antoine arca.
Similor inclusions have also been observed during the course of
1967 Grenville project. The mangerites are traversed by younger,
coarse-grained, pink, granite-pegmatite veins.

Petropgraphically, the rock has a typical porphyritic
yextﬁre conmonly observed in the mangerites, shovm by phenocrysts
of potash feldspar and in some cases by phenocrysts of both plagioclase
and potash feldspar. The roclt is monzonitic in composition. The pheno-
crysts are set in a matrix composed of plagioclase, potash feldspar,
quaftz ond mafics, The‘plngioclase vhenocrysts are generally well
trinned, vhercas the potash feldspar phenocrysts arc untwinned meso-
perthitic orthoclase, with the exsolved material 6ccurring in the
form of rod-perthite and string-perthite. fThe ouartszo-feldspathic
minerals are highly xenomorphic in form. The cataciastic effgct is
exhibited by the prescnee of mortar texture cround phcnocrysts, os
well og around some of the feldspar prains in the matrix. The crushed
material has rccrystallized to some degree os evidenced by the presence
of polypgonal texture., In the crushed varietiec of mangerite, some of
the phenocrysts are augen shoped. dHyrmeldie is also present near the
contact between some plagioclasc and potash feldspar prains.

The ferro-mognesion minerais form aggregaltes and consist
nostly of clino-pyroxene, ortha-pyroxenc, snd hornblende. The pyroxenc
is rather unstable ond is being tr;nsformed into hornblende, accompqnie&
by symplectitic texture. Some pyréxéne grains hove a partial to complete
rim of hornmblende. The hornblende is olive-green to brownish-green, ané
highly pleochroic. 2Zircon, apatite, allanitc, and opague ores are the

principal accessory minerals prescnt.




The highly crushed mangerite ie o medium grained, equi-
granuler well foliated roeck and in the absence of recognizable
phenocrysts it becomes rather difficult to distinguish it from the

charnockitic gneisses.

Hypersthene syenitc

Hypersthene syenite either forms small individual bodices
or occurs as local Tacies within the mangeritic and monzonitic rocks
of the region. A typical hypersthene-syenite is similar to that
outcropping in a road cut, half a mile north of itraffic circle on
Route 5%, just south of Chicoutimi. The rock is coarse grained,
cquigranular, nmassive to folinted rock, ranging in colour from green
in fresh parts to brownish in the weathered zones. Toliation is
marked by the alignment of green Teldspar augens and by the aggregates
of mafic minerals forming strecks. It is identicel in texture to the
pink syenites of the region, the only difference beinpg that the hyper -

sthenc syenite conteins rany remnants and some Iresh ortho-pyroxene and
clinopyroxene associated vwith hornblende and biotite.

Petrography reveals that the rock is equigranuloar consisting
of big grains of mesoperthitic orthoclascs In between these potacsh
feldoper prains there occur finer prains of protash feldspar and plagio-
clase that have formed mainly as a rosult of cztaclosis, thus glving
rise to an ideal mortar texture in the rocke. The big potash feldspar
grains have highly serrated margins, whereas the fclﬂspathic pmaterial
occurring in their interstices shous g&od polygonol texture ss a result
of recrystallization accompanying deformation. At places, where the

potash feldspor praing are unaffccted by deformation, they possess




sutured morgins. Only o very small amount of myrmekibic quartsz
ic present in sonme plagloclesce grains at the contact vwith potash
feldspar;f

Hornblcnae is the dominont ferromognesian mineral,
accompanied by biotite, ortho-pyroiyene and clino-pyroxcne.
Hornblende is olive green to brovnish green, generally fresgh, but
at places can be seen deveioping from pyroxenc. Remnmnts of pyro-
xenes occur as shbubby grains. Riotilte forms em2ll flakes and has
undoubtedly been derived from hornblende. Cpague ores are freﬁuently
asoocinted with the mafic minerals. Apatite end zircon are the

only sccegsory minerals.
Charnocltite

Charnockite vas not observed to form individusld bodics
in the region. Instead it occurs os local veriations vwithin the
mangerites and gronites, copecially in the scouthern parts of the aren.

L typical charnockite is a coarse prained, massive to
folinted, porphyritic rock varying in colour from pinkish pgreen to
browmish green. Compositionnlly the rock is o prenite, but deponding
on the rock colour, the nature of the feldspars, and the presence of
ortho~pyroxene, the rock varies from granite to charnoclkite (hyper-
sﬁhenengranite).

Petrographically, the rock is composed of potoch feldspar
as the dominant mineral, together with quarts, plagioclase, and mafics.

Potash feldspar is mostly mesoperthitic orthoclase containing the




exsolved maberinl in the form of string or hair-perthite. Pla-
rioclace, present in o very minor amount, forms small graings in
the interstices between the big pobach feldspar grains. Coarse-
grained quoriz is quite cbundant. The feldspathic material is
xenomorphic end chowe highly sutured margins. Plagioclase is
rortly coussuritized. The rock shows little evidence of cataclasis.
The moin ferromagnesicn mineral present in the rock is
‘biotite. Some of the biotite pgrains ire quite diriy amd could have
been derived from smphibole or pyroxenc. Although fresh ortho~
pyroxene ie rarcly seen in this rock, the présence of mesoperthitic
orthoclase and the rock colour clearly indicate that the rock had
erystallized at a very high temperature and belongs to the charnockitic
suite of plutonic rocks. Zircon, opague ores and apatite form the main

accessory minerals.

Monzonite - Syenite «~ Granite

Tnterncdiate to acidic plutonic igneous rocks, represented
by monzonitec - syenite -~ granite, férm important bedies around the
Iac St-Jeon anorthosite massif. A1l these rocks, in general, are
coarse grained, massive to foliwted, porphyritic, derk grey to grey-
pink to pink in colour, and show Ifrequent pradaitions into one another
depending vpon the relative abundances of quartz, plagioclase, znd

petash feldspare These rocks sre described below in detail,
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Monzonite

A typical monzonite is a coarse grained, inequigranular,
porphyritic rock, dark pgrey to grey pinkkin colour. It may be

mossive or foliated. Photos 18 and 19 shou the typical porphyritic

massive and foliated monzonites rospectivciy.” The feldspar pheno=-
crystc are commonly augen shapede. Petrography reveals that the
phenocrysts present in the rock erc of both potach feldspar and
plagioclase, whereas the matrix is composed of rather smaller size
grains of potash feldspar, plagioclase, quaritz, and mafics. The
quartzo-feldspathic minerals are quite xenomorphic with highly
serrated marginc.  The potash feldspar phenocrysts ore orthoclase
and commonly possess & good carlsbad twinning. Some of the ortho-
clase prains ore perthitic, the cxsolved material oceurring as rod,
string or hair perthite, with some pateh perthite being also present.
Plegioclase, mainly twinned, is both antiperthitic as well oo with
no cxcoived materiel. It chows some saussuritization. Feldspar
phenocrysts and the feldspothic material of the matrix, both exhibit
elfects of cataclesis to varying degrees by the presence of mortar
texture around grain margine, and by bent and broken plagioclase
twvin lamelloe. Myrmekite is also present at {the contaet between
potach feldspar and plagioclase prains.

In some varictics hornblende is the dominant ferromapgnesion
mineral, whereas in rathef morce deformed varieties lepidoblastic.

biotite is the dominant mafic mineral. THornblende is green and
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highly pleochroic. Some hornblende grains show zlieration to
biotite. Apatite, zircon, sphenc and opaque ores are the only
accessory minerals. Sphene either occurs surrounding opague ores
or forming independent grains not associated with opaque ores.
The cmaller bodies of monzonite pgrade into sycenite and

granite near its periphery.

Szenite

Two vrincipal types of sycnites as ropresented by the
porphyritic Shipshaw syenite and the equigranular Iaoterrierce syenite
have been recognized in the region.

A quarry negy Chicoutimi Nord provides freosh ciposurcs of
Shipshaw syenite. It is a very coorse-groined, massive, porphyritic
rock, with a hypidiomorphic teiture, and varying in colour from pink
to pink-green. The syenite has been intruded by numerous dykes of
carbonntite, cmplaced in a parallel cet of joints, porallel to the
ground surfacc. K/Ar age determinntions carried out on two samples
of syemites of this region, by Doig and Barton (1968) yiclded ages of
896 and 937 million years, thus placing them os syntectonic intrusions
emplaced during the Grenville orogeny. A third somple of sycnite,
from near o corbonatite dyke, pave an age of 661 million ycars, Doig
and Barton oxplain this to be duc to the thermal cffcct accompanying
the intrusion of carbonatite dyke,

Petrographically, the syenite is rostly composed of ortho-
clase mesoperthite, the perthitic moterial being in the form of siring

or hair perthite. Only o few small groins of mierocline, with pgood
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cross-hniched twinning, are present in the rock. Plagioclase
also oceurs in a very minor amount, usually in graine much
smaller than potash feldspar end in the interstices formed by
bigger potash feldopar grains. Some of the plagioclase graing
are entiperthitic. There is only o slight amount of granulation
around the grain margins of potach feldspors. Apart from the
granulated prain boundaries, the orthoclase grains are xenomorphic
aﬁd havé sutured boundaries vith other potash {eldspars. Some
potash feldspars have good augen shopes. Myrmekite is rather rare,
Plagioclasé oécﬁrring as individual grains or in the perthitcs shot
varying depgrees of saussuritization. '

ﬁhe forrowagnesinn mineralec present in this syenite aée
clino-pyroxene, ortho-pyroxenc, hornblende, and biotite; the latter
being derived as alteration products of pyroxenes. The pyrozenes
ococur ag stubby prains. Yircon and opaque ores are the moin accessory
minerals.

The sccond type of syemite, Iaterriere Syenite, is less
coorser grained than the Shipshaw syenite described above., It is
o coarse grained, equipgronular, well foliated, pink rock. The foliation
is defined by alipnment of potash feldspar augens, as vell as by mafic
mineral ppgregotes forming streaks.

‘Potrographic study of Laterriecre Syenite roveals that it
is predominontly composed of big potash feldngr grains. In between

these potash feldspar prains there occurs crushed and recrystallized
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material, resulting from cataclasis during deformation and
metamorphism, vhich ic also responsible for imparting z meta-
morphic fzbric to tﬁo rock. Almost all of the big potash
feldsparjcrains arce megsoperthitic orthoclase, containing the
exsolved materiol in string perthite or hair perthite form.
Microcline is present in very minor amountes. The feldspathic
naterial found in the interstices of large potash feldspor grains
is composed of orthoclase, microcline, and plagioclase. The marging
of larger potash feldspar grains ore highly serrated due to strongly
developed mortar lexture. The crushed material has partly been
recrystallized, as evidenced by polypgonal texture. Flagioclase
that occurs as individusl grains or as exsolved material in the
perthites has been saugsuritized Lo varying degrees.

Hornblende and biotite are the main mafic minerals in
the rock. Hornblende is brownisch green to olive pgreen end highly
pleochroic. Some of the hornblende is rather dirty and could have
been derived from pyroxene. Blotite oceurs as individual grains
or associated with hornblende. Zircon, opaque ores ond apatite are

the main nccessory mineruls,

Granite is & coarse grained, massive to folicted, hypi-
diomorphic, generally porphyritic rock, varying in coleur from pgrey-
pink to pink. It is composed of quartz, microcline microperthite,

albite and moficse The mafic mineral is mostly biotite, but hornblende




rmay alco be present. The quartz content varies from 10 to 304,
vhereas the mafics are generally less than 154%. Zircon, sphene,
opague ores and spatite arc the common accessory minerals. The
deformed and folinted varieties of granite exhibit textures like
zugen, flaser, strezky, ribbon quartz etc.

The porphyritic pinl:t granite found in the region of
Roberval hac long been utilized as building stone and toMb-stone
beccuse of its property to tzlke good polish and its resistance to
veathering conditions. Hany of the old churches and houses in this
orea hove been constructed using this pronite.

 Some gronite bodies also occur in the southvestern part
of the region. The Rividre & Pierre prenite and the other bodies
occurring north and west of it are coarse-grained, porphyritic,
grey-pink, hornblende granite. There are some quarries in operation
in the Rividre 4 Picrre granite. The biggest quarry belongs to
Dumas el Voyer Companye. Here, at the top of the mountain, several
roof-pendants of well layered paragneiés lenses viere secen, sitting
right on top of the granite. The paragneiss lenses also contain
small lens shaped boudins of quartzite,

The granite forming the core of the enorthosite body,
found northwest of the Grenville front, is medium to fine grained,
gneissic, containing up to 7055 potash feldspar, 10 to 40% plagioclasc,
and up to 25% quartz. Biotite znd hornblende are the main mafic
minerales. The producés of zlteration of minerals arc represented by
chlorite, epidote, kaolinite, secricite. Apatite, zircon and titonite

occur as accessories.
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VIY - Dykes - Youngest Intrusive Rocks

Diabace

Medium to very fine grained, dark groy to black,
unmetamorphosed, aphanitic diabase dykes have been noted in
nearly a1l ports of the region, cutting all the rock types.
They vary in thicknoss from few feet to several hundred fect.

They are also present in the anorthosite found northwest of

the Grenville front.

Pegmatite

Humerous irrepular bodies and dykes of pepmatite cut
all tﬁe:rocks in the region. HMost of the pegmatite dykes are
characteristically discordant and unmetamorphosed, They vary
greatly in size, composition, and texturc. Some dykes are
distinetly zoned, with the cores usually composed of milky quartsz
and follovied outward by a granitic or aplitic zone, vhich in turn
is followed along the morgins by a coarse-grained pegmatitic zone.
The pegmatite proper is commonly formed of megascopic graphic
intergrovwths of quartz and potash feldspor, books of muscovite
and biotite, perthitic microcline, sodic plagioclase, and hornblende.
Magnetite, pyrite and other sulphides have been noted in various

places associated with the pegnatites.

Carbonatite

Carbonatite dykes, varying in thickness from o fraction

of an inch to upto 18 inches thick, arc common in Kénopami-Chicoutimi




area and were observed as for north of the Saguenay river as
St-Yonoré., There are essentially {wo verieties of carbonatite
d&kes:.a fairly pure orange to rusty'weathering variety ond a
green variety ﬁhich often containe biotite, iron oxides and verious
fragments of surrounding rocks. These dykes weore not observed to
cut the Paleozoic rocka, but were secn cutiing nearly oll fhe other
rocks of the region. In places some pyrite is also associated with
these rocks. Chemical anslyces carricd out for these dykes indicate
the présence of rarc~carth elements. K/Ar age determinations
carried out for the carbonatite dykes of this reogion by Doig and
Barton (1968) indicate on average of 564 million years.

A big dyke of éalqitc-bearing rock, contaoining large
blocks of anorthosite as inclusions, was observed cutting the

anorthosite near Caron Dam on Saguenzy river,

VIII) Paleozoic Rocks

Palecozoic rocks arc cxposed in the southern part of the
region, along the St. Iavrence River Lowlands. They consist mostly
of Trenton Iimestone and Utica shales of QOrdoviciuon age. In addition,
other Palcozoic formations such as Black River, Iorraine, Richmond,
Queensfon etc.haféralso been rcported.

In the'ccptral parts of the region, the Palcozoic.rocks
are found in the lowlands adjoining the Lac St-Jean. The majority
of the rocks belong to Trenton limestone and Utica chole groups.

The Palcozoic rocks alco occur in the region of St-Yonoré, north




of Chicoutimi. MHere the scguence begins with impure and sandy
limestones and thin sandstones followed by highly fossiliferous
1imestbne, end capped by fossiliferous Utica shale. The contact
between Paleozoic and Precambrien is exposed in a quarry south
of St-Honoré. Utica shale is best exposed at Chute-zux-Galets.
The nain fossils found in shales are graptolites and
trilobites, whercas in limestones brachiopods, cephalopods and

trilobites were observed.

Although the scarcity of data collected during the
reconnaissance mapping program, for the Grenville Projects that
cover this repglon, prevents any detailed structural analyesis to
be carried out for the various parts of the map-area, some broad
generalirzations can, however, be made repgarding the structural
characteristic of the region.

One of the most important structurai feature of the

region is the presence of Grenville Tront vhich marks the boundary
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between the Grenville and Superior tectonic provinces of the Precambrian

Canadian Shiclde As mentioned earlier, this boundory monifests itsclf

by various features such as faults, shear zones, lithological changes,

changes in the grade of metemorphism, changes in K/Ar dates cte.

On lithological grounds the vhole arca can broadly be

divided into two parts. The northern part is underlain by various

gneisses in the Grenville province and in the Superior province by

the Kecwatin-type volcanic-scdimentary rocks and the rocks of
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Chibougamau aond lMistassini proupsy vherens the southern part
is occupied by the largest knovm anorthosite massif of ILac St-Jean
and ascociated plutonic igneous intrusives. Neor the Grenville
front the gneisses posscss & strong northeast structural grain.
Avay from the Grenville front the two moin structural trends observed
in the gneoisses cxe cast-west and north-south, with occasional north-
cast structures being also presents. On the other hand, the structural
pattern of the southern part of the orea has been greatly influenced
by the presence of Jac st-Jeanianqrthosite nassif ond other plutonic
rocks. fAs described earlier, all these plutonic rocks exhibit
nunmerous features of cataclastic defornation, with the accompanying
recrystallization, in going through the Grenville Orogeny. In the
vicinity of intrusive musses, the foliation in the surrounding gneisses

confornms to the ovtlines of the intrusive masses.

LCOMNOMIC GLOLOGY

A1l kmovm mineral occurrences of come sipnificance situated
in the areas mapped during the 1965, 1966, and 1967 Grenville projects
are bricfly described as follows.

1) Occurrence of a magnetite rich rock, on the northwestern shore
of Perron Lake (Imc de 1'Bcluse), associated with the monzonite-
syenite body is reported by Berrangé (1959). A grab sample from
this locality gave the folloving results

2541625

=

el
Q
I

8i0., - 27.72%
MO, = 10,03
7




2)

b)

P had l . 8355
5 haad 1 . ;‘5
Zn - 0.03%
A bruciteprospect is situnted east of ILarouche ercck on

lots 12 and 13, Ronge JII, in Ia Troppe towpship. It consisis
of large number of boulders of vhite brucitic marble in an area
300 feet by 800 feet. The underlying rock is anorthosite and
pabbroic anorthosite. The boulders are probably in place and
derivod from a roof-pendant in the anorthosite. The crystalline

limestone contains 22 to 389 brucite with an average of 19¢% MzO.

A sulphide prospect, reported by Berrangé (1959), is located

zt the interscction of the lines betweon lots 11 and 12, and
ranges II ond III in Lo Troppe towvnship. Anorthosite ond gabbroic
pnorthicsite are traversed by granite~pegmatite veins., Sparingly
disgeminated pyrite and pyrrhotite with minor chaleopyrite occur
in the gabbroic anorthosite. Selected grab samples from these

showings assayed as follous:

Cu i Co
Lot 11 0.20 0.51 0.02 ¢
Lot 12 0.0 0,08 0.05 ¢

Berrongé nlso mapped the mica prospect of "Delisle Mine", north

of Noir lake, in Iludon tovmship. IHere the diopsidic metamorphic
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pyroxenite ond quartzite are traversed by numerous veins of granitic-

pegmetitic materinl. YTarge books of phlogdpite occur in the pegmatite




5)

6)

7)

and pyroxenite. Biotite énd muscovite occur in the pegmatite.
Some pyrite ond pyrrhotite is @lso present. The mine produced
sbout 2 tons of mica in 1943,

Pyrite and pyrrhotite with minor amountc of chalcopyrite occur
in two localities east of Iac Rond in Antoine tovnship (Berrangé
1960). In the western showing massive sulphides and iron-oxides
Torm the comenting material around the fragments of sheared
anorthosite included in the menzonite-syenite country rack.
Folloving is the anlysis of o grab sample:

cu =~ 0.02%

Co =~ 0.01%

Ag -~ traces

Timenite and columbium-bearing rutile occurs in lots 38-43

and 57, ronge ITI; and lots 46-51, range IT in Beaudet tovmship
(Benoit 1961). The mineralizstion is confined to narrow, dis-
continuous pegmatite dykes. HMeltallic sulphides ore also present

in these dykes in the form of patches.

A fov claims had been staked in a mineralized zone containing
pyrite, malachite and bornite, southwest of Aigremont lake in
Mignoult towmship. The mineralization occurs in a quartz vein
in o % mile long shear zone, traversing the hornblende gneisses,
with a northeasterly direction. The sheor zone is parzllel to
the gneicsosity of the rocks. The vein is about 3 feet thick
near the highwoy and about 20 fcet thick o quarter of a mile
northeastvard. The grab somples collected from this locality

assayed as follows (Laurin, 1955):
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8)

9)

10)

1)

12)

A - $0.03 of An/ton
Ag =~ $0.12 of Ag/ton
Cu ~ C.56%
Zn - 0,01%

N - 0.02%

The occurrence of disseminated magnetite in hornblende schist
and in the anorthositic gabbro in Rinfret township, cast of
Lake Chibougamau, is reported by Iongley (1958). Annlysis of a

grab sample chowed 53.12¢% Fe and 7.57% titanium.

Chalcopyrite occurs in bands and veins of varying thickness
associated with the sedimentary and wolcanic rocks found northwest

of the anorthosite body, west of the Grenville front.

Vany of the sheor zones found in the Yeewalin-type volcanic-
scdimentary rocks ncor the France loke granite are sulphide-
bearing, containing mostly pyrite-pyrrhotite and occasionally

sphalerite and galena (Gilbert, 1958).

Disseminated pyrite wvith some chalcopyrite commonly cccurs in
the arkose and graywacke of the Chibougamau group, cspecially

test of Vocondchi lzke.

Near the south chore of Vaconichi lske, the fault contact between
the pgreenstones and the Chibougamau group rocks contains large
quartz~carbonate veins vith pyrite and chalcopyrite that carry

some gold and silver.
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135) Important mineralizations of disscainated chalcopyrite and
othor sulphides found in the anorthositic roclis north of
Hepton river (east of Lake Chibougemau) have been reported
by Pouliot (1963) vho carried out detailed vork on 1 inch =
1,000 feet meale in southwest quarter of HMcCorlill tovmship.
The representative samples from two important locations gave

the following results:

cu - 0.4 cu - 0.k0 end 0.23)
A5 = 04092 ounce/ton No gold or silver
No pgeld

In addition, several other cccurrconces of disscminated

pyrite vere reported from the Keewatin-type rocks of the area.

14) The occurrences of pyrite, chalcopyrite, galena, sphalerite
have been reported by Deland (1957), Sater (1957), Moyer (1960).
These oceur either as disseminations in the rocks of Mistassini

group or associnted with ghear zones.

15) The iron formotions belonging to the uppermost port of the
Mictassini group rocls contain magnetite-rich bands. The rmagnetite
occurs either as disseminations or in lenticular bonds constitubing

up to50% of the rock.

16) The occurrence of magnetite rich monzonite (containing usually

< 25% magmetite) is reported from Riverin lake area by Anderson

(1965). These rocks may contain magnetitc up to 255 and up to

154 apatite.




17)

18)

19)

Hagnetite-ilmenite rich bands are found in the Lac St-Jean
anorthosite bedy and in the Leobrieville snorthosite body,
¢specinily in the gobbroic anerthosite and anorthositic pabbro

varietiess In addition some pyrite and apatite is also present.

Paleozoic limestones and chales occurring in the lovidands of
5t. Lawrence river and of Lac St-Jean provide o good source

of line #nd builaing stones.

The Stint-Charles titaniferous-magnetite deposits are situated
in Bourget township, north of Sapuonny river ond a2bout 15 miles
dovnoircan from Iac St-Jean. The deposit was first mentioned
in 1884 by ILaflamme and in 10935 Adoms recognized the presence
of olivine in them. Turther vork on this was cérried out by
Dulicux (1912), Robinson (1926), Waddington (194k), and Jooste
(2958), The titaniferous-mognetite occurs in the form of irrepulor
bodies of variable dimensions in the anorthositic rocks. 0Olivine,
pyroxene cnd apatite are the accessory minerals present. HMinor
anounts of hornblende, biotite and plagioclase are also found in
the ore. 'The possibility of utiliszing the deposit by electric
smetting vas discussed by Stansfield (1916), and some good quality
cteel had been produced in pilot-plant tests. The deposits are
otmed by J.7. Gauthicr family of Jonquigre, Conadian Javelin Idimited
and othors.

A sclected samplo analyzed for E.R. Rose by the MHines

Branch (Canada) gave the following results:




20)

Te -~ 38 * 75:’!

Ti0, - 14,945 (8,968 T4)
S - 0 .O!f%

P - 54088
Cr - 0.0075
v

- 0.035%

After prinding to-100 mesh ond magnetic seporstion,
the mognetic concentrate (titanomagmetite carrying exsolved

ilmenite) showed:

Te - 60.8%
Ti e lO [ :5
I'ﬁl el 0 L] 22,‘:“5

< 0.05%

8

The Fe: ™ ratio of the rav orc materinl ic 4:3 ond
that of the magnetic concentrate G:l.

The titaniferous-magnetibe contoing inclusions of
anorthosite and gabbroic anorthosite. The deposit has been
divided, on the basis of ficld obscrvations, into phosphatic and
phosphorous-poor titaniferous magnetite deposits, vhich occur in
the northern and southern parts réspectively. The phogphatic
deposits contain visible opotite. |
There arc many quarriecs for building-stone and tombstone in the

Chicoutimi-Roberval region and near Riviére & Pierre., The rock

types exploited for this purpose include - BElack onorthosite,




‘4 7I+
Roberval granite, Rividre & Pierrec pranite, Diaobse,  Trenton

limestone, Shipshaw syenitec etc.

21) At 5t-Eupdne & 'large quarry cxploits vhite erystalline
limestone which is used for chemicals and building materiels
etc,

22) Humerous carbonatite dykes have been observed in the Chicoutimi
areas The chemical analyses indicétc the presence of rare-
earth elements in it. A carbonatite plug has been located, by
drilling, in the region of St-lonoré. The deposit is being
explored in detail by Copperfields Mining Corporation and Quebee
Mining Fxploration Company {(Soquem). Their vork indicates that
the carbonatite plug contoing one of the world's lorgest columbium

depocite

25) The monzonitic rocks found northeast of Réservoir Lalothe are
extremely rich in ilmenite and magnite. The mincralization oceurs
either as dissominations in the monzonite or as discontinuous bands

mmd Jenses.

2k) A pyrrhotite mineralization is reporied from the extrome south-
westorn poart of Rouleau tovmship, Range A; Jonquiére-Kénogoni
county. This 20 fect {thiclk mineralisation occurs in coarse-groined
noritic anorthosite and is troceable up to 300 feet. The sulphides
oééﬂr‘as small dicseminated potches to omall massive bodices, and
sometimes enclose the pyroxenc and plagioclase cryctals of the
snorthosite. Resulis of assays indicate from 0.1 to 0.2 R and

) 0.1 Lo 0.35.; Cu.




25) The ocecurrence of sphalerite and palcna woe discovered

26)

27)

near Montauban-les-Mines in 1910. Mining vas intermittently
carried out here until 1955. At present the Ghislau Mining
Corporation Iimited ovns the minoral rights for the soubthern
parts of tho‘oro zone, vhercas the Satellite Hetal lines
Iimited ovms the mincral rights for the northern parts of the
orc zone., Dotoiled descriptions of this dcpoéit have been given
by Bancroft (1915), O'lcill and Osborne (1939), ldilson (1932),
and Smith (19560). The mineralization occurs in eale-silicate
rocks in the south and in biotite-paragneigses in the northern
portse In addition to lead end zine, volunble amounts of gold
and silver have also been recovercds

In addition to the deposits of Montaubon-les-lines,
therc are several other shovings of sphalerite, galena, pyrite,
pyrrhotite, gold, molybdenum, chalcopyrite, mapnetite vhich have

been described in detail by Pyke (1966G).

Sond ond gravel depositsc arce abundant throughout the reglon and
many are belng cxploited for road cnd rail-rond construction,

Some clay deposits arc also wesent.

St-Urbain Hemo-Ilmenite Depositss J. Rondot has corrded out

detailed geological study dn the region of St-Urbain. The
ilmenite deposits associnted with the St-Urbain anorthosite body
are divided into two groups - the onc near the towm of St-Urbain

ond the other cast of Lake Ontorio, The deposits near St-Urbain
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are more imporiant and are associated with a pOSitive
megrietic cnomaly. The first depormit discovered here was
more interesting and was actively exploited. It consicts
of several lenticular masses of quite pure ilmenite. The
other cxploited deposits nlso occur in elongated lenses, but
they arve rather small. Average compss;tion of the ore from
these deposits is as follous: :

Ti0 - 431,13

P
Fe -~ 30430
S - 0.28
5102 - 1 -81!'

According to Rondot these deposits hove been affeocted
by a meteoritic impact vhich resulted in intense fracturivg,
crushing, mylonitization, ond hydrothermal alteration as indicated

by the ypresence of meolite, prehnite, cte.

Rondot, J. (1971) - “Géologic de la Région de la Mvidro du Gouffre,
Que, Dept. Nate Res., Preliminary Report (in press).



ADAMS, FoDay

(1893)

ADANS, F.D. et al (1907)

I/MDERSON, AlT .

1" "

BANCROFT, dJ.i.

?

(1962)

(1963)

(1915)

7.
Ribliomraphy

Ueber dus Nordaon oder Oberlaurcentian ven
Cannday Heues Jahrb., B.B. VIII, pp. 419-498.

Report of o speclal committee of the correlation

of the Precambrion rocks of the adirondock mountains,
the Poripinald Lourention area® of Conndn and eastern
Ontario. Jour. Geol., vol. 15, Dp. 191=217.

Catherdne laoke Aren, Que. Depte Hate Res.,
Preliminary report no. 488,

'Riverin Lake Arca, Que. Dept. Nat. Res.,

Preliminary report no. 504,

The geoloyy of parts of the tommships of lMontauban
ond Chavipny and of the Seigniory of Grondines;
Que. Dept. of Colon., lines, -and Fisheries, Mines

. Branch, ppe. 103«1%3,

BARIOV, A.E., GWILLIN, J. C-’ and FARIBAULT, E.R. (1911) Report on the

BENOIT, TF.i

- (1961)

BERGERONy R., znd BEALL,

BERRANGE, J.P.

BOVEN, N.L.

BUDDINGTON, A.T.

CLARK, T,i.

(1959)

(1960)

(1917)

(1939)

(1948)

Geology and itineral Resources of the Chibougamau

‘vegion, Quebec; GQue. Dept. Col., IMin.,Fish., Mincs

Branch .

Coudé Area, Que.’Dept. Hate Res., Preliminary
report no. 463.

G.H. {1958) Iouvipny-Bochart Area, Gue. Dept. liines,

Preliminary report no. 365.

Lo Trappe ~ tudon Aron, Que. Dept. Mines, P“elmnary
report no. Lok,

Antoine Area, Que. Dept. Mines, Preliminary report
no. 429. .

The problem of the Anorthosites; Jour. Geol. vol.
25, pp. 209-243,

Adirondack Ipnecous Rocks aond their Hetamorphism;
G.S.Nhe Memoir 7, 354 pp.

Portneul mop-area; Que. Dept. Mines, Preliminary
report no. 225.

CLARK, To}{.' ond LUNDE, I“Zug (1950) mndines I«hp—area; Que. Dcp‘b. I’Tines'

Preliminary report no. 237.



CLIBBON, Pe, and BERGERON, Re (1963)

COOKE, H.C.

DELAND, AJH.

DELAND,

DENIS, B.T.

1" "

DOIG, R, and BARTON,

DRESSER, J.A,

n n

n L]

DULIEUX,

GALBRAITII, J.

GILBUERTy Je=E.

1" "

IMBAULT, P.E.

{1919)

(19573

Adl., and GRINTIR, P.E.

(1932)

(19.9))

(1916)
(1916)

(1916)
(1912)
(1885)
(1958)
(1959)

(1959)

. 78

liotes on the Geology and Physio-
graphy of the Lske St-Jean Area, (Cucbee; Cihiers
de géographie de Québee, vol. 7, no 13, pp. 01-100.

some stratigraphic and structural features of the
Precambrion of the morthcrn (-,}ue'bec. ‘Joure .Geola,

Duguet Area, Guec. Dept. Hines, P?'e]ima.nary report
no. 331.

Jlazowr-Druillettes Aren, Abifibi
Tinal Geol. Rep. no. 87,

(1959)
east clectoral district.
Que. Depts Nat. Res.

The Simard Mape-oreaj Que. Bur. Mines, Ann. Rept.,
19)2. Part D' PP« )_:)"81‘ .

The northvest portion of the lac st-Jean region,

Queo . Iﬁ-n(?-a’ Amm. RODt., 19_)_7' Part Dy PPe 2 5"'91-

J.M. (1968) Ages of Carbonatites ond other allialine

rocks in Qucbec.
pp. 1401-1407.

Can. Jour. of Earth Sci., vol. 5,

Geological structure of the basin of Iske St. John,
Quecbee; Roy. Soc. Cane., Trans., vol. 10, Secce. IV,
PP 125-1300

The district southeast of and adjoining Lake St.
Johzg, Qucbee; G.S.C. Sum. Repte, 1915. Pp. 173-178,
1916,

Part of the district of Lake st. John, Quebec,
G.oJ'C- ZIeml 92' 1916.

The Saint-Charles Minc - Prelininary report on
some iron deposits in the Province of Quebecs
ue. Dept. Col., Mines, and Fisheries, Rept. 1912.

Trans. Geogs Soce. Que. vol. 1, no. IV, pp..-1-12.

Bignell Area = Quebec Dept. Mines, Final Geological
report no. 9.

Rohault area, ffb:.t:n.b:n. east a md Poberval Llectorol
Districts. Minal Ge()l. Rep- Uu' \;«,-o Depto Hat. Res.

Houeylns !xrc;.,' Abitibi east ond Roberval clectoral
districtsts Tinal Geol. Report no. 83, Gue. Dept.’
I\I"lt- Rese . .



79

JOOSTE, R.F. (1958) Dourget Arcaj Que. Depb. Mines, Iinzl Geologicel
report no. 70.

IATLAMIE, J.C.K. (1884) Report of Geological observations in the Sagucnay
' regiony Geol. ond fat. Histe Surve and lMus., Rept.
of Prog. (1882-83-84), pp. 50-1801°

LASALLE, P. (1966) Hébertville Area {Unconsolidated Sediments)j Que.
Dept. liats Res., . Preliminary report no. 5k6.

LAURIN, 4,T. (1955) Mignault-pigremont arca, Gue. Dept. Uines, Prelimi-
nary report no. »17.

n n {1956) Lorne-Avaugour. Area, Qué. Dept. Mines, Preliminary
A report no. 3529.

n n (1960) Iorne-Bochart Area, Que, Dept. Habs RoSe, Final
Geolopgical report (unpublished).

LONGLEY, V.l. (1958) Rinfret Area, Que. Dept. lMines, Finnl Geological
report no. 81,

1OV, A.P. (1885) Report of the Mistassini Dxpedition 188L-85.
G O'C. Annu&l Repto 1885’ VOl. 1’ PP. ?7-31.

" n (1906) Report on the Chibougamai rerion in the Northern
part of the province of Quebec. G.S.C. Publication
No. 923.

1COUAT, VI, (1872) Report on Exploration of Country between ILoke St.
; John and Lake Mistassini., G.5.C. Ropls. of Prog.

1iOYER, P.T. (1960) fThe Guyon Arca, {ue. Dept. Mines, Preliminary
4 report no. 427,

NEALE, E.R.W. {1959) Dollier-Charron Avea, Que. Dept. lines, Final
Geological report no. 82,

NEILSOH, J.H. (1953) Albanel Area, Que. Depte Mincs, Final Geological
report no. 53.

NORMANy G.V,H., ond MAVDSLEY, J.B, (1935) Chibougamau leke map arca, Quebec.
G.S.C. Memoir 1850

NORUAN, G.V.H. (1940) Thrust foulting of Grenville Gneisses northwestward
: apainst the Mistassini series of listassini Lako,
Quebec. Jour. Geol., vol. XLVIII, no. 5, July-August

O'NEIIlL, J.J.4 and OSBORNE, I.T. (1959) Petroault nine, lontouban-les-}ines,
Portncuf county: Que. Bur. HKines, Preliminary report
Nno. 136.




[t

OSBORNE, TWF.

POULIOT, G.
PYKE, D.R.
RIGIATDSON, J.

RORBINSQNy Al

RONDOTs J»
" n
ROSE, E.R.

ROSS, S,H.

SATER, GeS.
SHITH, J.R.

STANSTITLD, fe

VADDINGTON, G.U.

VILLIAMGSy M.,

YODER, R.

" "

(1933)

PIOLPOTTS, A.R.  (1965)

(1963)

(1966)

(1872)

(1926)

(1966)
(1967)
(1969)

(19%9)

(1957)
(1956)

(1916)

(29%44)

80

Gronite of the Chicoutimi Areny Report of the
Minister of Mines. Quebec, for the yeqr 1933,
Part I,

Tchitogama Ioke Areaj Que. Dept. Nat. Res.,
Preliminary report no. 533.

Southwest quarter of McCorkill townchip, Que.
Dept. Nat. Rese, Preliminary report no. 475.

Montauban-Colbert Area; Que. Dept. Not. Res.,
Freliminary report no. S45.

Report on the cowntry north of Take St. John.
Quebee} G.8.C. Rept. of Fropress 1870-71, pp. 283-308.

Titaniforous Magnetite deposits of Bourget Tovmship,
Chicoutiri district, Quebec; Invecstigations of the
rineral resources and the mining industry, 192%;
Canada ch'L. Mln., ppe U42-52. -

Iz Malbaie Areaj Gue. Dept, Nat. Res., Prehmm
report no. Sk,

I'Ainse St-Jeon Arca; Que. Depte Hate Ros., Preliminory
report no. 5506.

Geology of Titaonium and Titoniferous Deposits of
Canadaj G.S.C., Economic Geolopy report no. 25,

Geological Reconnaissonce of Ferlibonca River from
Fasse Dangereusc to Oniclagan loke. Que. Dept.
Mines, Final Geological rcport no. 39.

licCuat=-Gauvin Area, Gue. Dept. liines, Preliminary
report no. 355,

Hontauban-lec-}iines areay Que. Dept. ilines,
Geological rerport no. 6,).

Electric smeliing os a means of util:.aing the iron
ore of the st-Charles deposit; Chapter VI in Drosser,
Jehey Part of the District of Lake St. John, Qucbecy
G.5.C. len. G2, pps 52«73,

Report on the St-Charles Titaniferous=-iagnetite
Deposils; Ques Dept. Iaincs. 14 pp., unpublished report.

TURNER, F.J., ond GILBERT, C.FH. 3.&)!-) wpetrography, An introduce

(1952)

(1955)

tion o the study of Rocks in Thin Sections'. V.H.
Trecman and Co., San I‘ranc:u.sco. K

Y"The Mg0-Al1203, 8i0p-120 system and the related
Hetamorphic facies". Ame. Jour. Sci., Bowen Volume,
PDe 569'625-

"The rcdle of vater in metoamorphism'™ G.S.A. &p. paper
62, Crust of the Earth, pp. 505-525.



Geochermisty

Another aspect of the Grenville Project involved
colleeting stroom sediments for the purposes of naldng geochemical
studies during the field scacons of 1965, 196G, and 1967. These
samples weore then analyzed in the laboratories of the Quebee
Department of Natural Resourées, In 1965 a total of 843 geochenieal
samples veore collected ond analyzed for Cu, Zn, Pb and lMoj vhereos
in 1966 and 1967 the number of geochemical samples collected were

203 ond 797 respectively. These werc ané:yzed {for Cu, Zn, Pb, Mo,

Wi and U. The resulis obtained are presented as M~Tlowus. The loca=

lizations of each geochemical samples are given on the geoi_Sc’:Lc:l map., - :‘A'f
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