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WEST HALF OF LA MOTTE TOWNSHIP  

Abitibi County 

by 

W. R. Leuner 

INTRODUCTION 

General Statement  

During the 1958  field season a detailed geological 

survey was made of the western half of La Motte township, 

Abitibi County, Quebec. Mineral occurrences, the results 

of diamond drilling, and geophysical surveys undertaken by 

private companies were examined, and the data so obtained 

was compiled on a map on the scale of 1 inch to 1,000 feet. 

Approximately 50 square miles were mapped. 

Prospecting in the district has for many years 

been part of the activity that has developed the Noranda-

Senneterre mining belt. The search for spodumene-bearing 

pegmatites in the northeastern quarter of La Motte town-

ship and the discovery of the Marchant Mines nickel deposit 

in 1957 have focused attention on the area. 
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Location  

La Motte township lies midway between the towns 

of Amos and Malartic in Abitibi County in the western part 

of the Province of Quebec. The map-area is bounded by lat-

itudes 48°  171  and 4.8°  26+ North, and longitudes 78°  00+ and 

78
0 
 141  West, and comprises approximately 50 square miles. 

It is bounded on the west by Preissac township and on the 

south by Malartic township. It lies between Lake Malartic 

and Lake Kewagama, the biggest lakes in the district. 

Access  

Quebec highway 61, a good gravel road, crosses the 

centre of the township. It links the town of Amos to Quebec 

highway 59, the main road from Rouyn to Montreal. A system 

of colonization roads suitable for motor transportation has 

been constructed along the range lines in the southern half 

of the map-area. The northwestern part of the region is 

traversed for about 2 miles by a road from St. Michel vill-

age in Figuery township. Winter roads, bush tracks, and 

lines out for geophysical work provide access to the more 

isolated parts of the area. No point in the map-area is more 

than 3 miles from a road. 

The nearest railroad stations are at Cadillac and 

Amos. Lake Malar.tic is suitable for float-plane landings, 
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but is seldom used. The Harricanaw River is navigable with-

out interruption from Amos to Lake Malartic, but this route 

has not been used for many years. 

Field Work 

Mapping was done on R.CC.A,F, aerial photographs, 

printed on a scale of approximately 1 inch to 1,000 feet. 

In areas. of complex geology, outcrops were plotted on graph 

paper on a scale of 1 inch to 200 feet; and then reduced to 

the scale of the photographs. A base nap was prepared from 

a survey map of the township and from the aerial photographs. 

Pace and compass traverses were spaced along lot 

lines and in the center of lots, the number of traverses de-

pending on the abundance of outcrops and the complexity of 

the geology. Granite outcrops are very easily seen on the 

aerial photographs, so that most of such outcrops in the 

northern part of the map-area were located without the help 

of traverses 

Rock exposure is poor, the area of outcrop being 

not more than 5 per cent of the total area. Outcrop is gen-

erally confined to the higher ground and is almost absent 

along streams. 

• Acknowledgments  

The writer wishes to express his thanks for in- 
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formation given to him by Messrs. Ataman, Juteau, Ouelette, 

Rochon, Savigny,, Segsworth, and many other persons in the 

region. 

Mr. P. R. Brett, who acted as senior assistant, 

rendered outstanding assistance in carrying out the field 

work. Efficient assistance was also rendered by J. Lacasse, 

R. Lamarche, and H. Leger the student assistants. 

Previous Work  

The first geological investigations of the area 

was made by Johnston in 1901 (9). Wilson in 1906 (20) and 

Winton in 1934 (17) also made reconnaissance surveys. James 

and Mawdsley in 1925 (8) mapped the area on a scale of 1 inch 

to 1 mile. Cooke, James, and Mawdsley in 1931 (2) summarized 

all the earlier information on the La Motte region. Gussow 

in 1937 (6) investigated petrographic details. Norman in 

1943 (13) produced a preliminary report and a map on the 

scale of 2 inches to 1 mile. Rowe in 1952 (15), Dawson in 

1953 (3), Halferdahl in 195+  (7), and Siroonian in 1958 (16) 

carried out special studies of the Preissao-La Corne batholith 

region. 
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DESCRIPTION OF THE AREA  

Settlement 

Settlement began in the vicinity of Amos about 

the time of the construction of the Canadian National Rail-

way and subsequently advanced along the Harricanaw :River. 

The first farmers entered the La Motte area in 1912, and by 

1925 clearing of land had extended to the southern boundary 

of La Motte township. The municipality of La Motte village 

was incorporated in 1921. 

In the western half of the township farms have 

been established only south of range V. The soil is clayey, 

and the portions cleared are used to grow hay, or serve as 

summer pasture for dairy stock. The northern half of the 

map-area is too rocky and sandy to be suitable fôr cultivat-

ion.. An estimated 5 million cubic feet of timber.stand in 

this northern area. 

About 450 persons live within the map-Area. There 

are no industries, and farmers needing to supplement their 

incomes find employment in the mines of the Malartio area or 

in the. towns. 

Physiography 

The map-area is characterized by three distinct 

types of topography: granite highlands in ranges VIII, IX 
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and X; sand-covered plains along an esker in the.northern 

part of the area; and in the southern part of the area low- 

lands underlain by lacustrine clays. The maximum local re- 

lief of the hilly country is about 300 feet. 

The La Motte area is part of the clay belt of north- 

western Quebec and northeastern Ontario once covered by the 

waters of the glacial Lake Barlow-Ojibway. Outcrops project 

through the blanket of clay and glacial debris. The clay 

belt has a general altitude of about 1000 feet. 

Outcrop ridges in the La Motte area other than 

those of the granite highlands commonly'trend south of east 

in the direction of strike of the formations. 

The southward trending esker in the northern .port- 

ion of the area is part of the height of land between the 

St. Lawrence and James Bay water systems. The height of 

land in the southern section of the map-area is difficult 

to follow as there is little slope away from it either to 

the east or west. 

Streams to the east of the height of land flow 

into Lakes Malartic and La Motte, which are expansions of 

the Harricanaw River which drains north into James Bay. 

Streams to the west of the height of land flow into Lake 

Kewagama or the Kinojevis River. The Cadillac River in the 

southwestern section of the map-area follows a meandering 

course across lowlands and drains into Lake Newagama in 

Cadillac township. .Drainage channels have been excavated 
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along parts of the Cadillac River to eliminate many of the 

meanders. This was done in an effort to improve the drain-. 

age conditions of the area. 

GENERAL GEOLOGY 

The oldest rooks in the nap-area are fine to med-

ium-grained volcanic rocks Mich form two major belts diverg- 

ing eastward. The northern belt outcrops along the southern 

border of the La Matte batholith, and the southern belt trends 

south of east across the southern half of the area. Sediment- 

ary rooks overlying the volcanic rocks are only exposed in a 

narrow band between the northern belt of volcanic rocks and 

the La Motte batholith. All that can be seen of this sedi-

mentary belt are a few small outcrops of quartz-biotite schist. 

These belts of volcanic and sedimentary rocks constitute part. 

of the northern limb of a major anticlinorium. 

Intrusive rocks range in composition from the old-

est basic and ultrabasic intrusives to granitic rocks of the 

batholithic complex. The oldest group of intrusives consist 

of diorite and gabbro, followed by peridotite and dunite. 

They are mostly conformable with the volcanic structures and 

form lens-like sills which underlie a large part of the cent-

ral map-area. They appear little disturbed in some sections, 

while in others they display strong deformational character-

istics. 

4 . 
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The second group of intrusive& consists of gran-

itic rocks of the Preissac-La. Motte-La Corne batholithic 

complex. Rocks of the Tom. Motte quartz monzonite mass occupy 

most of the northern part of the area, and the Malartic 

biotite granodiorite stock underlies most of the southern 

part of the area,; These and other areas of granitic rock 

occupy about 75 per cent of the entire section which was in-

vestigated. Batholithic rocks intruded in more than one 

stage along the axis of the::.anticlinorium displacing the 

formations into their present positions. 

The post-batholithic intrusive rocks are three • 

major gabbro dykes which probably fill regional tension 

fractures. Unconsolidated glacial and post-glacial mater-

ials cover most Of the area. 

Structural features and rock associations of the 

district indicate that it forms part of a deeply-►eroded 

mountain-built belt. 



Table of Formations  

CENOZOIC 
Recent 

Pleistocene 

Stream and swamp deposits 

Marine and esker material, 
sand dunes, and lacustrine 
clays. 

Great IInconformity 

LATE 
PRECAMBRIAN 

Keweenawan (?) Gabbro dykes 

Intrusive Contact 

EARLY 
PRECAMBRIAN 

Post-Timiskaming(?) 

Epidote-rich aphte granite 
Pegmatites and aphtes 
Muscovite- and biotite-
bearing quartz monzonite 
Biotite granodiorite 

Intrusive Contact 

Pre-Timiskaming(?) Peridotite - Dunite 

Intrusive Contact 

(7) Gabbro and diorite 

Intrusive Contact 

Keewatin (?) 

Kewagama Group. 	Qua rtz -
biotite schist derived 
from sediments 

Malartic Group. 	Amphibol-
itized acid to basic vol-
canic rocks 
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Volcanic Rocks  

The rocks of the Malartic group may be divided into 

three loosely defined types: Basic volcanic rocks, or basic 

greenstones, which are presumed to be metamorphosed basaltic 

laves;'kintermediate volcanic rocks, or typical greenstones 

of intermediate composition, believed to be metamorphosed 

andesites; acid to intermediate volcanic rooks which may 

include metamorphosed rhyolites, tuffs, and agglomerates. 

These broad terms are used because the widespread metamorph-

ism to the amphibolite facies has destroyed the original 

mineral assemblages of the volcanic rocks. 

Two belts of volcanic rocks diverge eastward across 

the map-area.XThe northern belt is exposed only from lots 

l to 8, range VII. The southern belt appears to be composed 

of a few bands of volcanic rocks separated from each other 

by sills of ultrabasic rocks. Exposures of this belt occur 

from lot 3, range V, to lot 31, range II. A third area of 

volcanic rocks associated with ultrabasic rocks is found bet-

ween lots 6 and 9, range I. A number of xenoliths and roof 

pendants of volcanic rocks are present in the Preissac bath-

olith in ranges I, II, and III. These remnants may indicate 

that the Malartic volcanic rocks once covered most of the 

southern half of the map-area. A 



Basic Volcanic Rocks  

There are few truly mane volcanic rocks in the 

area. The percentage of secondary quartz and feldspathic 

constituents in the rocks is high so that no quartz-free 

basaltic lavas were found. The most basic volcanic rocks 

appear to be from the northern belt.of lavas. The volcanic 

rooks in range I have a higher proportion of salie constitu-

ents than the other basic greonstones,-  the original lavas 

were therefore more andestic than basaltic in composition 

and could be classed as basic to intermediate volcanic rocks. 

There are a few small areas of the southern belt of lavas 

which are mafie in composition, but the exact boundaries of 

these flows cannot be.shown. It is difficult to distinguish 

mafia lavas from bodies of intrusive gabbro and peridotite. 

This problem is dealt with in the sections on these intrusive 

rocks. 

$, Weathered surfaces have a darker grey-green colour 

than the other volcanic rocks, and brown patches of iron 

oxide staining often discolour the surface of outcrops. 

Fresh surfaces are often dark green due to the high percent-

age of ferromagnesian minerals. The grain sizes vary from 

fine to medium, and individual minerals are generally diff-

icult to identify in hand specimens. Flow, pillow, and amy-

gdular structures are poorly developed. There are a few 

relict pillows in the volcanic formations in range I. All 
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the volcanic rocks are sheared parallel to the general struct-

urai trend of the rocks, and this is also the direction of 

foliation, sàhistosity, and cleavage. 

The basic volcanic rocks consist dominantly of act-

inolitic hornblende and plagioclase. There are lesser amounts 

of quartz, epidote, biotite, chlorite, pyrite, magnetite, car-

bonates, garnet, saussurite, and sericite.. The average grain 

size is less than 1 mm. 

The actinolitic hornblende is strongly coloured in 

shades of green or bluish-green, and is highly pleochroio. 
e^%` 

Extinction anglestless than 15°. The amphibole occurs mostly 

in subhedral prisms with ragged ends. In places the crystals 

contain abundant inclusions of quartz in a sieve texture. 

Actinolitio hornblende is the most abundant mineral constit-

uting between 60 and 75 per cent of the rock. Hornblende 

crystals are generally aligned in the direction of foliation. 

The mineral has altered to green chlorite in same cases. 

Chlorite is faintly pleochroic, fibrous, and has a positive 

birefringence and a small optic angle.. 

Plagioclase is mostly untwinned, there is some 

twinning, however, following the Albite and Carlsbad laws. 

Determinations of the type of plagioclase present were dif-

ficult, but the range of plagioclase appears to be between 

albite and andesine. There are a moderate number of zoned 

plagioclase crystals with central portions more oalcic than 



-13- 

the  outer shells. Potassic feldspar could not be recognized, 

and staining techniques were not attempted. It is likely 

that there are small amounts of orthoclase. Plagioclase 

shows alteration to both sericite and saussurite. It has 

a grain size of about 0.4 mm., and is usually mixed with 

quartz crystals of smaller size. Plagioclase constitutes 

about 20 per cent of the basic volcanic rocks. 

Anhedral quartz, mostly of secondary origin, is 

found associated with plagioclase in the groundmass of the 

rock. This plagioclase together with amphibole laths show-

ing a preferred orientation, causes the rock to have a 

lepidoblastic texture. Quartz forms about 10 per cent of 

the basic volcanic rocks. 

Porphyroblasts of garnet often with inclusions of 

quartz appear to develop.mainly near the contact of intrusive 

rocks. There is less epidote in the basic than in the acid 

and intermediate volcanic rocks. Magnetite and pyrite occur 

in small quantities, in fine grains, or large well-formed 

crystals. Carbonates With no specific crystal outline and 

small flakes of biotite are sometimes present in small quan-

tities. 

Intermediate Volcanic Rocks  

These fine grained massive rocks form about twe- 

thirds of the lavas exposed in theamap-areal  the greatest 



concentration - being in the southern belt. They have the 

typical buff-green weathered surface of greenatones, while 

fresh surfaces vary from light grey-green to dark grey. Pink 

and yellow colours may be developed locally. Most of the 

pyrite . concentrations iii--tho-area- occur along small shear 

zones in 	the m termedi-a-te-volcanic=-rooks_, and their rusty- 

brown 	
~,~~.~~►aQG" 

weathered surfaces are prominent. These+ rocks are ~a-ch,:- (1.  

structurally 	rat ier- featured -ga-i3lows-wer4-seen nd, 

glow and colour banding are the most noticeable features. 

Colour banding is confined to the surface of the rock. 

Broken surfaces do not reveal textures or colours correspond-

ing to the bands and they must be due to slight differences 

in the composition of flow layers. Lit-par-lit type of in 

jections of granitic material into lavas were noted in the 

area north of the Marchant.Mines prospect. 

All the minerals found in the basic greenstones. 

are present in the intermediate . lavas, and titanite and apat-

ite were noted as well. Actinolitio hornblende may constit-

ute from, 30 to 50 per cent of the total mineral content, While 

plagioclase is equally abundant. Quartz forms up to 20 per 

cent of some of the thin sections and may be found as inclus-

ions in the larger hornblende and plagioclase crystals. 

Intergrowths of quartz in Targe plagioclase phenocrysts were 

found. The alteration products chlorite, sericite, and 

saussurite may constitute more than half of certain lavas. 

The quartz-rich andesites could, be called quart; andesites 
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or dacites, but these rocks were not distinguishable in the 

field. 

The development of epidote has been widespread. 

Large epidote grains with bright, variable polorization 

colours are found in most thin sections. Epidote can nor-

mally be expected to form during the crystallization of the 

calcbc-rich portions of the lavas, and sometimes develops 

in the more calcic parts of the plagioclase crystals. 

1,t 1 
` There are outcrops in range IVwnich have light-

grey to buff weathered surfaces. These rocks appear to be 

the most siliceous phase of the volcanic series which is ex-

posed. They may include metamorphosed rhyolites and tuffs 

of probable dacitic composition, but there are no elastic 

textures, pillows, or other gross volcanic features which 

would help to positively identify these rocks. The Most 

prominent feature of these rocks is colour banding on the 

surface of outcrops. 

The size of the grains is about 0.4 mm., which is 

less than the average grain size of the intermediate or 

basic volcanic rocks. In thin section the quartz content 

of these volcanic rocks is found to be less than was esti-

mated from hand specimens, and constitutes between 20 and 4.0 

per cent of the rock. These rooks are more simple mineral- 

Acid to Intermediate Yolcanic Rocks  
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ogically than the rest of the lavas. They contain.quartz,, . 

plagioclase, epidote, chlorite, and very little else. Plag-

ioclase is .often ..t a dominant mineral found in thin sections, 

forming an average of. 40 per cent of the specimens studied. 

It is of similar :composition to the ,plagioclase of the basic 

greenstones. Actinolitic hornblende may be:present in minor 

amounts, or fora. , as much as 20 per cent .of., the. thin section. 
11.74* 

The mineral, assemblages of these: three types of 

Ivolcanic rocks indicate medium grades of regional and con-

tact metamorphism. There ha: been a general conversion of 

pyroxenes to amphiboles. Because of the grade of metamorph-

ism that has been reached most of these rocks could be called 

amphibolites. • The lavas may have been rich in lime as seen 

from the lime-bearing silicates, green actinolitic hornblende 

and epidote, which have been formed. The production of por-

phyroblastic garnets, well-formed crystals of magnetite, and 

a little titanite, in the volcanic rocks along their contact 

with ultrabasic rocks in lot 21, range 'IV is a contact skarn 

effect. Similar skarn minerals were foUnd with the lit-par-

lit granitic intrusions near the Marchant Nines prospect. 7"4"'  
.f CLu G 	~ d 	~  ~ ^('~ G~ r~^ t .w~a few n 

rwt
/ ,-v.e< d .1- /re r a 

t-4-e et, c ~t e cdco e~ e eL' f~. c . [ ! . lie o fe . z 

Drag folding and flow folding in thé less incom-

potent beds, show that high confining pressures and high 

temperatures existed. This-type--of--deformati•on- is--c+haraater- 

-istie-of-the-eentra-1--parts-of-°orogenic-bel-ts• 	number of 

minor shears parallel the general structural trend of the 

rocks. Concentrations of pyrite found along some of these 
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shears are 

trusions, 
L 	lia o a.0 

	

usually  in the vicinity of small granitic in -
AA 	{ 

II 	~~ 	1 y+
!-V.„1,14.,„4143   	/ c-..Î 	

—Lc~-t a. (r CÎ 
A./~.t ~-'l.tf~..c'~ Gv~t / (..^ 	~ 	Q-

Z,17,4 ~ iti 

ee1
/111  

	-4: 
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Sedimentary hocks  

In lots 1 to 5, range V, approximately twelve 

small outcrops of metamorphosed sedimentary rocks are found 

along a narrow zone between the La Motte batholith and the 

Malartic volcanic rocks. In lot 28, range VIII, a few in-

clusions of sedimentary rocks are found in the granite, and 

a few small inclusions occur in the central area of the bath-

olith. These are the only exposures of the Kewagama group 

sedimentary rocks in the map-area. Ambrose (1), and Norman 

(13),.have shown that the Kewagama group overlies the Mal-

artic group of volcanic rocks. The sedimentary rocks appear 

to surround the batholith, but the belt is probably discont-

inuous, having been disrupted by the batholithic intrusion. 

Norman (13) has traced this belt westwards along the eastern 

margin of the batholith, through Preissac township, and into 

La Pause township. In the northeast quarter of La Motte 

township the belt is about a mile wide and four miles long, 

and due to cross-folding it trends:northwards parallel to 

the west shore of Lake La Motte. This area of good exposures 

was mapped by Jones (10), who found traces of original sedi-

mentary structures which are not evident in the map-area. 

The rocks have been uniformly altered to quartz- 
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biotite schists from silty to argillaceous sediments. The 

prominent alignment of biotite flakes in a matrix of quartz 

and feldspar has developed a schistosity which follows the 

regional structure of the rooks: The strikes of the schist-

osity of inclusions are haphazard, proving that the schist-

osity existed before the'intrusion of the batholiths. These 

inclusions usually have sharp contacts with the surrounding 

granitic material, and there is little evidence of assimil-

ation of the inclusions. 

The quartz biotite schist is fine- to medium 

grained, weathered surfaces are generally grey with brown 

patches of iron oxide staining; fresh surfaces are varying 

shades of grey. Thin sections show the rock is composed of 

quartz, plagioclase, biotite, sericite, muscovite, garnets, 

chlorite, and iron oxides. Staurolite, epidote, apatite, 

and zircon have been noted by previous investigators. 

Quartz and plagioclase each constitute about 35 

per cent of the rock, and they form a granoblastic groundmass 

across which irregular flakes of the micas and chlorites are 

aligned. Feldspar can easily be recognized in plane polar-

ized light due to the clouding of crystals by fine grains of 

sericite. Biotite and chlorite constitute about 20 per cent 

of the rock. Garnet occurs in prophyroblasts averaging about 

3 mm. in diameter. 
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Gabbro  and Diorite  

These two rock types are grouped together because 

they appear to be of the same age, and are probably related 

genetically. There are many examples of diorite-gabbro com-

plexes in western Quebec province. 

Gabbro  

A number of small occurrences of a quartz-bearing 

gabbro were observed in the map-area. The rooks are meta-. 

morphosed and should be more correctly termed metagabbro. 

They appear to be intrusive masses occurring as dykes or 

sills within the volcanic rocks. Bodies of gabbro generally 

trend parallel to the volcanic formations. The only clearly 

exposed occurrence of gabbro Cutting across lavas was found 

in lot 9, range V, the grain size of the gabbro diminishes 

towards the contact indicating a chilled margin. In nearly 

all the cases these intrusive rooks have been identified by 

a grain size which is slightly coarser than that of the vol-

canic rocks, and occasionally by a spotted appearance caused 

by the alteration of feldspar on the surface of the outcrops. 

Gabbro and the more basic volcanic rocks are very similar, 

and it is difficult to differentiate between the two. Only 

large outcrops exhibiting a coarse grained phase of the 

gabbro were distinguished in mapping. The conversion of the 

primary minerals to those of ;  the amphibolite facies has 
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masked the intrusive characteristics of these rocks to the 

extent where an extrusive origin for most of the occurrences 

in the map-area cannot be discounted. 

The gabbro masses are thin and roughly tabular in. 

shape, tending to occur along the margins of ultrabasic sills. 

Thicknesses are variable from a few feet to two or more hun-

dred feet.. Exact dimensions are not known. Foliation is dev- 

eloped parallel to the regional strike of the rocks. 

The gabbro is a medium-grained, massive rock. One 

occurrence associated with the nickel prospect in lot 20,. 

range IV, is an unusually coarse grained variety. Weathered 

surfaces may have a spotted appearance due to greenish-black 

weathering amphibole with interstitial white-weathering 

feldspar. Elsewhere outcrop surfaces are  a uniform slate-

grey to brown colour. Fresh surfaces are grey-black with 

flecks of light grey felsic minerals aligned parallel to the 

foliation. 

Thin sections indicate that the mineralogy of the 

gabbro is similar to that of the basic volcanic rocks. Act- 

inolitic hornblende, feldspar, quartz, chlorite, biotite, 

magnetite, pyrite, saussurite, sericite, apatite, titanite, 

garnet, and'carbonates have been recognized. Amphibole, the 

main constituent, varies from 50  to 60 per cent of the rook. 

It is the same variety of blue to green actinolitic horn-

blende which is characteristic of the volcanic formations of 

the area. The grain size is variable, averaging about 0.5 mm. 
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Prismatic crystals have ragged terminations, and have been 

found with sieve structures due to the crowded inclusions of 

quartz. Crystal edges are sometimes embayed by quartz and 

plagioclase. The brown biotite, and some of the chlorite, 

are probably alteration products of the amphibole. Chlorite 

constitutes as much as 20 per cent of some specimens. 

The plagioclase is generally finer grained than 

the amphibole. It constitutes between 20 and 30 per cent of 

the rook., Twinning is not well developed, While a number of 

zoned plagioclase crystals were noted. Plagioclase varying 

in composition from albite to andesine was observed. No 

potassic feldspar was recognized. The plagioclase is altered 

to sericite and saussurite. A few gabbro specimens, however, 

have "fresh" unaltered feldspar. 

The gabbro contains between 10 and 20 per cent 

quartz which is mainly of secondary origin. It appears as 

inclusions in hornblende, intergrown with plagioclase in the 

groundmass, as phenocrysts, and as vein-filling. 

The close association of the gabbro and ultrabasic 

masses suggests that the peridotites intruded along the con- 
betvee,., gabbro ca•.e[ tke volcanic tacks . Tnese eonta-d 
tactdareas were zones of weakness and were suitable for the 

injection of material. In core samples from the Marchant 

Mines prospect veinlets of peridotite were found cutting the 

gabbro. 
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Diorite 

Two occurrences of diorite were observed in the 

map-area, located in lot 31, range III. The distinction 

between gabbro and diorite is based on the relative proport-

ions of ferromagnesian minerals and plagioclase. The ferro-

magnesian minerals predominate in gabbro but they are sub-

ordinate in diorite. Diorite is intrusive into the volcanic 

rocks as is indicated by the large numbers of small inclus-

ions of volcanic material scattered through it. The lent-

icular inclusions are usually less than 1 inch in length, 

and are aligned parallel to the foliation  in the diorite. 

The rock is medium-grained, the average diameter 

of crystals is about 1 mm., while the lengths of crystals 

vary from approximately 1 to 5 mm. A few scattered feldspar 

porphyroblasts average 8 mm. in diameter, Diorite shows 

little difference between weathered and fresh surfaces. 

Clusters of greenish-black amphibole needles surround larger, 

rounded grains of white to pink feldspar and quartz. 

In thin section the composition was estimated as 

.5 per cent hornblende, 30 per cent plagioclase, 10 per cent 

sericite, 5 per cent quartz, 5 per cent chlorite, 3 per cent 

. epidote, with minor amounts of biotite, sphene, apatite, and 

sulphides. 
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Peridotite - Dunite  

A series of ultrabasic rocks intrude and are inter-

calated with lavas, gabbros, and sediments. They occur as 

sills concordant with the layering in the volcanic rocks. 

The ultrabasic rocks are massive. They show very little of 

the schistosity and foliation so prominently developed in 

the enclosing rocks. These rooks form one . of the largest 

concentrations of ultrabasic rocks in western Quebec province. 

Two main types were recognized: serpentinized dunite and 

peridotite. They were mapped as a single unit. 

The belts of intrusive ultrabasic rocks diverge 

eastward in the same way that the volcanic rocks diverge. 

Scarcity of outcrop prevents the delineation of individual 

intrusive bodies and the true thickness of any of the sills 

is not known. Although no specific magnetic intensities 

shown on aeromagnetic maps can be assumed to represent ultra-

basic rocks, two zones of high intensity which diverge east-

ward are taken to indicate the broad outline of the extent 

of the ultrabasic rocks. The broad area of peridotite south 

of the La Motte batholith probably persists eastward to 

where it broadens out due to cross-folding along the centre 

of the township in ranges üI and VII. This belt of ultra-

basic rooks will be referred to as the northern belt. The 

sills in the southern belt are found interlayered with vol-

canic rocks. A number of sills are due to separate intrusive 



bodies of ultrabasic material being formed, but tight iso-

clinal folding may be responsible for the duplication and 

thickening of some sills. 

The surfaces of outcrops are smooth and rounded. 

The best examples of glacial striations were found on these 

outcrops because the rocks are generally soft and easy to 

scratch. Weathered surfaces are shades of greenish-grey, 

buff, or light grey. Fresh surfaces may be blue-black or 

dark grey; dunites are black with greenish-yellow flecks. 

They are usually so fine grained that individual minerals 

cannot be recognized except for concentrations of magnetite, 

pyrite, pyrrhotite (with pentlandite), and chalcopyrite. 

Petrographic examination of the ultrabasic rooks 

shows that antigorite is the chief serpentine mineral, re-

placing practically all the original constituents of the 

rock. It occurs in lath-like plates, often bent, showing 

no directional tendencies in an interlaced arrangement. 

Thin sections examined failed to reveal easily recognizable 

pyroxene, or pseudomorphs after pyroxene, and therefore it 

is likely that most of the outcrops mapped as peridotite are 

actually dunite. 

Serpentinized dunites have pseudomorphs after 

olivine, usually rounded rather than euhedral in outline. 

They are composed of antigorite showing characteristic radial 

extinction, and low bluish-white interference colours. 

Serpophite, the compact variety of serpentine, was noted in 
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small quantities. Serpentine alters to chlorite and pro-

bably more than one variety of chlorite is present. 

Magnetite is found in small graina outlining oliv-

ine pseudomorphs,, or strung out in lines in what appears to 

have been interstitial material. Large, well-formed mag-

netite octahedra are found in the same specimens with small 

grains of magnetite, and have had a different mode of origin. 

Some magnetite was released during the original serpentini- 

nation process, and the granitic intrusions also caused the 

precipitation of magnetite in skarns zones. Varying amounts 

of talc are found concentrated along fractures. Anhedral 

carbonate material is of widespread occurrence, and calcite 

crystals are found in some fractures. Chrysotile of the 

cross-fibre type occurs in a few veinlets. Tremolite in 

aciaular felty masses was identified in hand specimens. 

Pyrite is of fairly widespread occurrence. Chal 

copyrite was only found in limited amounts at the nickel pro-

spects in lot 9, range V, and lot 20, range IV. Pyrrhotite 

is easily recognized in the massive sulphide bodies; but the 

nickel mineral pentlandite cannot be macroscopically ident-

ified, and is probably enclosed in small grains in the pyrr-

hotite. 

Contact effects are rarely found in the ultrabasic 

rocks, and alteration of the host rook by the intrusion of 

the peridotites and durites is slight. In a few instances, 

for example in lot 21, range V, metamorphic effects on the 
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enclosing rocks are seen. A skarn contact effect has resulted 

in the production of.large euhedral pink garnets and coarse 

clusters of ,magnetite crystals in the volcanic rocks. 

All pre-batholithic rocks in the area have been 

metamorphosed to the amphibolite facies,with the result that 

very.dark,.fine grained basic volcanic rocks are similar in 

appearance to peridotites. The two rock types in the large 

outcrop west of Highway 61, range Iy were difficult to out-

line, as was the area of outcrops between lots 25 and 29, • 

range III. The most difficult task of all was distinguish-

ing basic volcanic rocks .from peridotites in the diamond 

drill cores from the Marchant Mines nickel prospect in range 

V. Here all the core was originally.logged as varieties of 

ultrabasic rocks, the term "silicified peridotites being 

applied to a rock type which is more likely an::.altered.basic 

volcanic rock. A few contacts between ultrabasic and volcanic 

rocks were seen, but in many instances the rocks appear to 

grade into one another. This uniform appearance is due to 

the widespread alteration the rocks have undergone. 

Two well-developed features help to identify the 

ultrabasic rocks in the field. The first termed "hachured 

structure" by Jones (10) consists of groups of parallel thin 

plates of antigorite, tremolite, and magnetite alternating 

with equally thin bands of clinoahlore which was identified 

by MacLaren (11). 

A patterned. effect is produced with groups of 
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plates truncating each other. The groups of parallel plates 

are not more than one or two inches long, and usually less 

than one inch wide. Another distinctive structural character-

istic are fracture patterns forming crude polygonal shapes. 

The fractures may have been formed across the Width of ultra-

basic sills in the same way as columnar jointing forms in 

basalts. The fractures ha'o been filled with talc, carbonate, 

serpentine, and other. secondary minerals, and when deformed, 

the polygonal shapes are similar to pillows in appearance. 

.In drill core some joint and fracture surfaces 

showed evidence of slickensides, and zones of talc schist 

prove that far more deformation has taken .place than is evi-

dent from surface exposures. The contacts between ultrabasic 

rocks and lavas are marked by talc achists in some cases. 

Examination of drill cores shows granite dykes of varying 

widths cutting the ultrabasic sills. 

Batholithic Rocks  

The granitic rocks which occupy about 75 per cent 

of the map-area, are part of the Preissac-La Motte-La Corne 

batholithic and satellitlo masses. In the northern part of 

the map-area muscovite- and biotite-bearing quartz monzonite 

rocks of the La Motte batholith underlie most of four ranges. 

Biotite granodiorite rocks of the Malartic stock fill most 

of the central part of ranges I, II, and III. The area west 
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of the Cadillac River, in the southern half of the map-area, 

is occupied by rocks of the Preiasac batholith which are 

very similar to those of the La Motte batholith. A small 

mass of biotite granodiorite west of the main highway in 

range VII will be referred to as the Ascot Stock as it under- 

lies claims once owned by Ascot Metals Corp. A small body 

of epidote-rich aplite granite is situated east of the centre 

of the reap-Area,. In the field two main rock types are re-

cognized: biotite granodiorite, and garnetiferous muscovite- 

and biotite-bearing quartz monzonite. 

The La Motto quartz monzonite is very similar to 

the La Corne muscovite granite in many details (18, p. 37) . 

The main difference appears to be the type of plagioclase 

in the granites - the La Motte monzonite has mainly oligo- 

ciase and same albite, whereas the La Corne granite has al,-

bite as the only plagioclase. Another basic difference is 

the biotite content of the La Motte monzonite; this mineral 

is not found in the La Corne granite. Jones (10) found 

aplite dykes similar in composition and texture to the mus-

covite quartz monzonite cutting biotite granodiorite, there-

fore the monzonite probably intrudes the granodiorite and 

is younger than the granodiorite. He also noted complex 

interfingering between granodiorite and monzonite in some 

coutcrops; contacts are sharp, and the monzonite shows some 

evidence of having a chilled margin against the granodiorite. 
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Biotite Granodiorite  

The granodiorite mass underlying ranges I, II, 

III and a small portion of IV is part of the Malartic stock 

which lies astride the La Motte-Malartic township boundary. 

The Ascot stock in lots 29 and 30, range VII is the western 

extension of a granodiorite body centered in ranges VI and 

VII in the east half of the township. To differentiate 

between offshoots from these two granodiorite masses and the 

younger Preissac and La Motte monzonite batholiths, classifi-

cation based on their plagioclase content was made. The 

younger intrusives were found to contain a higher percentage 

of potash feldspar whereas older intrusives have more than 

twice as much plagioclase as potash feldspar. 

Granodiorite weathers light greyish-white and are 

fine to medium grained. Biotite flakes are generally aligned 

parallel to the regional strike of the formations and develop 

a gneissose appearance in the granodiorite. The rock is com-

posed of quartz, biotite and feldspar. The feldspar is gener-

ally white and is difficult to identify, and staining techni-

ques had to be used to indicate the amounts of potassic 

feldspar present. Staining showed that there is usually more 

than twice as much plagioclase as orthoclase. The orthoclase 

is generally►  concentrated in the fine grained interstitial 

material. 

In thin section the texture of the rock is allot- 
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riomorphic; mineral boundaries of most crystals are determined 

by their neighbours, and accessory minerals are well developed. 

No coarse grained granodiorite was found. The larger grains 

of plagioclase are seldom more than 3 or 4 ram. in size and 

the minerals in the matrix are too small to be determined ' 

macroscopically. Oligoclase is the normal plagioclase and 

invariably constitutes 50 per 	or more of the rock. Zoned 

plagioclases were found only in specimens from the eastern 

edge of range VII, and it must therefore be concluded that 

the Ascot granodiorite mass has a slightly different cooling 

history from that of the Malartic stock. It was also noted 

that plagioclase in the Ascot granodiorite mass is rarely 

twinned whereas twinning is commonly seen in plagioclase from 

the Malartic stock. Up to 10 per cent orthoèlase was found 

in some sections, and quartz usually varied between 20 and 

30 per cent in quantity. Small amounts of hornblende were 

noted in a few cases. 

Microcline, found interstitially, appears less 

altered than thé plagioclase. Seri cite is the usual alter-

ation product of feldspars,, and flakes Of biotite show alter-

ation to chlorite. Epidote is an alteration product of horn-

blende and is believed to be found mainly near the contacts 

with the intruded rocks. Pleochroic haloes around zircon 

inclusions in biotite are a common feature. Apatite and 

magnetite are the other accessory minerals. 

Quartz in grains of variable size is mostly inter- 
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stitial and is sometimes seen as small inclusions in feld-

spar crystals. It may replace plagioclase in places indicat-

ing that plagioclase crystallized before, the quartz; some of 

the quartz may be secondary. 

Muscovite- and Biotite-bearing Quartz Monzonite  

This rook type forma the major part of the La 

Motte and Preissac batholith masses in the map-area. Peg-

matites in irregular masses or dykes and aplitio material 

constitute almost half the mass of the batholith in places. 

Although the boundary of the La Motte batholith 

appears to be in the vicinity of the belt of pre-batholithic 

rooks in range VI, it is evident that La Motte and Preissac 

granitic masses' are linked, at depth because of the similar-

ity of their appearance, and mineral and chemical composit-

ions. 

Various names have been given to the rock type:- 

Gussow (6) - garnetiferous muscovite-leucogranodiorite 
Norman (13) - muscovite granite, biotite granite, pegmatite. 
Dawson (3) - quartz monzonite. 
Jones (10) - muscovite quartz monzonite. 
Halferdahl(7)- biotite muscovite granite. 

The rock is best termed a quartz monzonite because 

of the high oligoclase content of the granites Which is 

approximately equal to the alkali-feldspar content. 

The monzonite outcrops are the most prominent phy-

siographic features in the area. Generally the rook is 
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almost pure white, and white weathered surfaces are visible 

from long distances when they are scantily covered by veget—

ation. In places concentrations of biotite give the rock 

a greyish colour, elsewhere.pinkish feldspars and concent-

rations of red garnets give the rock a reddish appearance. 

The high content of garnets is a distinctive feature of the 

quartz monzonite. The rock is mostly massive and coarse 

grained, Quartz, feldspar, muscovite, biotite, and garnet 

are recognizable in hand specimens. In addition, epidote 

concentrations, a distinctive light greenish - yellow mica, 

and very occasionally pyrite is seen. 

Study of thin sections reveal that the texture 

of the rook is allotriomorphic. Large, well-formed crystals 

of feldspar, Which are not zoned, and mica are partly embayed 

by round, clear quartz grains, as well as by microcline and 

orthoclase. In order to distinguish the types of feldspars 

present, polished sections were stained and approximately 

half, or more than half of the feldspar was found to be 

potassic. Epidote, chlorite, and sericite are secondary 

minerals. Apatite, titanite, garnet, and zircon are access-

ory, Interstitial feldspars and quartz occur in small amounts 

between the larger grains, and some graphic intergrowths of 

quartz and feldspar were noted in the field. 

Inclusions vary in size from minute patches of 

mane material to roof pendants hundreds of feet in length 

which are found in lot 1, range II. The smaller inclusions 
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are generally highly schistose and completely altered so 

that their original compositions cannot be ascertained. 

Although granitic material appears to have been added to the 

inclusions producing secondary quartz and feldspar, never-

theless contacts are sharp. and the surrounding monzonite 

appears uncontaminated. The' volcanic roof pendants have 

shallow dips to the east, while regional dips are to the 

northeast. This change in - attitude of the volcanic beds 

may be suggestive of the forceful intrusion of the batholith. 

Pegmatites and Aphtes  

Pegmatites and aphtes which stem from the gran-

itic masses are found in the form of irregular masses and 

dykes cutting the batholiths and the surrounding older rocks. 

Pegmatites occur in two forms, complex or simples. More than 

90 per cent of the pegmatites are simple, and do not contain 

the rare elements found in the complex types. In addition 

simple pegmatites show no internal zoning of their minerals. 

A regular distribution of complex pegmatites about the bath-

oliths has been noted by earlier investigators. In the 

inner portions of the granite masses pegmatitic material is 

in the form of dykes and veins, whereas, around the edges of 

the batholiths pegmatites occur mainly as irregular masses. 

Pegmatitic solutions were thus concentrated in the border 

zones of the intrusives, possibly because the outward mig- 
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ration of the solutions was restrained by the enclosing pre-

batholithic rooks. In a road-cut in lot 28, range VI, mass-

ive pegmatitic material of the border zone can be seen trun-

cating volcanic beds, and veins of quartz and pegmatite are 

injected along bedding planes. Fewer pegmatites were seen 

in the Malartic and Ascot biotite granodiorite stocks. 

Widths vary from less than an inch to tens of . feet, 

lengths being also very variable. The pegmatites are believed 

to fill fractures developed during the cooling stages of the 

batholith. 

Macroscopically the pegmatites are either white, 

or pinkish, due to concentrations of red garnets or pink 

feldspar. Quartz, feldspar, muscovite, and smaller quantities -

of garnet and biotite are easily recognizable. Coarse tex-

tures and zonal structures have been developed. Spodumene 

was found in clusters of small white crystals in lot 7, Range 
VI. Molybdenite in scattered flakes or pockets was found in 

lot 4., range VII, and lot L, range II. The latter occurrence 

is in a wide quartz vein which grades into the surrounding 

pegmatite granite and has inclusions of pegmatitic material. 

A few large crystals of bismuthinite are associated with the 

molybdenite in this occurrence. Beryl and columbite-tantal-

ite was not found in the map-area. Garnets occur in well-

formed, red crystals and are of widespread occurrence. 

Economic deposits of spodumene and molybdenite as 

well as scattered occurrences of beryl, columbite-tantalite, 
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and lepidolite have been found in complex pegmatites of the 

Preissac-La Corne • batholith. • Consequently they have been 

fully described by previous investigators (18, 15). 

The commercial deposits are all associated with . 

the La Corne granite mass. Halferdahl (7, p, 47) explains 

this difference by showing that the La Corne granite contains 

twice as much lithium as the La Motte granite. During cry-

stallization the Micas, especially biotite, in the La Motte 

mass retained More lithium than the hornblende of the La Corne 

mass, therefore the residual solutions of the La Corne mass 

contained a greater proportion of lithium. Siroonian (16) 

proved that the granite contains three times as much lithium 

as the granodiorite. Beryl-bearing pegmatites occur in 

zones within the batholiths, spodumene, and molybdenite peg-

matites near the contact or in pre-batholithic•rock near the 

contact of the batholiths. Aplites are similar to pegmatites 

in, mineralogy and are found grading into pegmatites. Quartz 

veins, and.pegmatitic quartz veins are genetically related 

to the other late intrusives and are included in this section. 

Rpidote-rich Aplite Granite  

A small group of . outcrops occurs between lots 22 

and 26, near the road between ranges V and VI. The rock is 

fine to medium grained, slightly pinkish in colour with green 

flecks which were identified as hornblende in the field. In 

(^' 
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thin section and using staining techniques the rock was seen 

to be composed of. about .55 per cent plagioclase (albite to 

oligoclase),.15 per cent .orthoclase and microcline, and 15 

per cent quartz. Epidote,,chlorite, biotite, and. small quant-

ities of titanite, and sericite are the. remaining constituents. 

The. texture is allotriomorphic-granular with interlocking 

anhedral grains of feldspar. The writer concluded that the 

rock.is an epidote-rich aphte granite representing the last 

water-rich phase. of a batholithic intrusion. A very strong 

lineation strikes about•S. 75° E. and may indicate that this 

aplite granite is part of the earlier biotite granodiorite 

intrusions. The low•percentage of potassic material also 

shows that its. composition is closer to that of the granod-

iorite than the.monzonite. 

A peridotite-aplits contact is exposed, and there 

is ample evidence of assimilation of basic material by the 

aphte, and silicification, of pertdotite near the contact, 

Gabbro Dykes 

Three major dykes of gabbro are present in the 

area. They shall be referred to as the southern, middle and 

northern dykes,. The northern dyke crops out to the west of 

the esker in range IX. The southern and middle dykes are 

found outcropping in the southern third of the map-area. 

Their strike averages N. 550  E, the major direction of strike 
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of  such dykes in the region. .Local variations of strike 

produce rather sinuous forms. The southern dyke is the 

widest, averaging 200 feet. The other two .vary in width. 

from 100 to 150 feet. The dykes are not continuous in out-

crop. 

Contacts with the invaded rocks are always sharp. 

The gabbro is chilled to a fine-grained texture for a width 

averaging 18 inches along contacts, but chilled margins up 

to 3 feet in width have been found. Grain size gradually 

increases towards the centre of the dyke. The thicknesses' 

of the dykes vary by as much as 20 feet within short dist-

ances along strike length, Scalloped contacts and variable 

thicknesses are particularly noticeable in range 1, lots 8 

and 9, where the dyke cuts the older gabbro of the peridot-

ite-gabbrocomplex. 

The rough weathered surface of the dykes is brown 

due to the break-down of ferromagnesian minerals to form 

iron oxides. The fresh unweathered surface is a dark green-

ish grey, and breaks with an angular fracture. Macroscopi-

cally the dykes are aggregates of feldspar of lath-like habit, 

pyroxene and minor epidote and pyrite. 

Offshoots of the major dykes form stringers a few 

inches wide having any attitude and small subsidiary dykes 

up to 15 feet wide paralleling the parent dyke in strike in 

some places. In range IV, lot 28, the middle dyke is inter- 
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rupted across strike by peridotite. • The dyke has a chilled 

contact against the peridotite and it appears that the dyke 

failed to reach the present surface. This type of occurr-

ence is probably common, but is obscured by alluvium and 

glacial material. Where outcrops of dyke rock are found, 

however, they are high and prominent and have rounded tops. 

A selvage of the invaded rock is often found on the side of 

the outcrop. 

Strong joints with nearly vertical dips are com-

mon. The two main directions of,joints in the dykes average 

N. 45°  E. and S. .0°  E. paralleling and cutting at right 

angles across the dykes respectively. This system is likely 

due to contraction on cooling. 

Xenoliths of volcanics, some containing appreciable 

pyrite, are included in the southern dyke in range 11, lot 30. 

Here too, contacts on opposite sides of the dyke appear to 

have been displaced perpendicularly across the width of the 

dyke. This . would indicate that the dykes were forcefully em-

placed, pushing aside the country rock. Little or no replace-

ment of the wall-rock took place. 

Pleistocene and Recent 

Glacial Lake Barlow-Ojibway covered all of the 

present surface of the area with the possible exception of 

part of the granite uplands; clays and silts deposited in 
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this lake obscure most of the. pre-Pleistocene geology. 

Other deposits related to the ice-retreat are an esker, 

sand plains (some of which are wind-blown, and some of which 

are beach deposits), and glacial erratics. 

Eskers 

The south-trending esker which crosses the four 

northern ranges of the map-area and appears to terminate 

in range IV, is shown by Wilson (19) to be part of a major 

esker which is over 100 miles long. The esker is not con-

tinuous along its whole length, and is variable in its 

appearance. 

The esker has been formed by a series of overlapp-

ing delta deposits which were laid down in the lake at the 

edge of the ice-front. This may be called a retrogressive 

delta. 

Along the esker there are a number of small de-

pressions,one of which is filled with water. These are 

thought to be kettle holes formed by the melting of ice 

blocks trapped in the delta sands. The small lakes along 

the eastern edge of the esker sand plain, on the other hand, 

were probably formed in wind-scoured deflation hollows. 

During the lowering of the waters of Lake Barlow-

Ojibway the esker became a shore feature. Old shorelines on 

the west side of the esker can be clearly seen on aerial 
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photographs. 

Sand Dunes  

Freeman (41, p. 184) has drawn attention to the 

fact that the formation of eolian sand-dunes has not been 

thoroughly investigated by previous observers of Pleisto-

cene geology in western Quebec. 

Flanking the eastern margin of the esker in ranges 

VII, IX, .and Xi is an area about 1 mile wide which is covered 

with sand dunes of distinctive shapes and sizes. The dunes 

are either parallel, slightly curved ridges, or nested clust-

ers of U-shaped ridges with convexities pointing south of 

east in all cases. Parallel ridges are generally between 

100 and 500 feet apart, and seldom more than 30 feet high; 

lengths are variable. U-shaped ridges are of the same size 

with the inner side of the curve steeper than the convex 

side in most cases. The number of dunes in the area cannot 

be estimated because in some cases dunes overlap, form 

clusters tying onto one another, are incompletely formed, 

or are partially destroyed by wind action. Bedding was not 

observed because of the cover of unbedded sand, but bedding 

has been observed in road outs through similar types of 

dunes. 

The dunes have characteristics identical to those 

of eolian sand dunes and have been classified according to 
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Melton's classification (12, pp. 113-141) of this type of 

dune. Elongate-blowout dunes and windrift dunes are the 

two types commonly found in the map-area. 

Observers have noted that the dunes are restricted 

to the eastern margins of the source areas of sand, which in 

most cases are eskers, sand and beach ridges, moraines, and 

outwash plains of sand and gravel. The convexities of ,the 

ti-shaped dunes always face due east or slightly south of east. 

The prevailing wind must have been westerly. 

Because of the close association of beach and dune 

forms and the lake level, it is more than likely that the 

dunes were formed during the years when the glacial Lake 

Barlow-Ojibway was finally drained when ice melting allowed. 

the water to escape northward to Hudson Bay. 

Varved Clays and Concretions  

The best exposures of varved clays are along the 

shores of Lakes Malartic and La Motte. The total thickness 

of the formation is unknown; exposed thicknesses of about 

30 feet were found. silty, light grey summer layers, and 

clayey, medium grey winter layers are uniform in size and 

continuity. The winter layers are usually thinner than the 

summer layers. Contacts between winter layers and overlying 

summer layers are sharp. Calcareous concretions in a great 

variety of forms occur in the silt layers of the varves, and 



- .2 - 

great numbers have been eroded from the varves and washed 

onto-the beaches. 

STRUCTURAL GEOLOGY 

The belts of rock which cross the map-area are 

.part of a regional structural feature which has been inter- 

preted by earlier investigators as a major anticline or 

anticlinorium. The southern limb is to the south of the 

map-area, and the northern limb extends into Figuery township 

to the north of the La Motte batholith The map-area pro-

bably lies for the greater part along the northern limb of 

this structure, although the axis of the fold nay cross the 

southern part of the area. No field evidence was obtained 

to indicate the presence of this major axis. The. axial 

trend is east to south of east, and the fold plunges to the 

west. The major axis of the Preissac-La Corne batholith 

also strikes east. 

Schistasity, foliation and cleavage are generally 

well-developed and their strikes parallel the general struct-

ural trend of the rocks. Practically-all strike measurements 

are from 5o  to 20o  south of east with dips generally between 

50o  and 80- to the northeast: The regional strike changes 

progressively with the result that the northern belt of vol-

canic and'sedimentary rooks curves to the northeast following 

the contour of. the La Motte batholith. The central belt on 
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the other hand curves to the southeast. Due to scarcity 

of outcrops very .little is known of the structure of the 

rocks between these two diverging belts. 

A,series of ultrabasic bodies are intercalated with 

the volcanic beds. The repetition of the volcanic-ultrabasic 

rock series may be due to a number of separate peridotite 

sills having been injected into the folded volcanic rocks„ 

or to the isoclinal folding of both volcanic and ultrabasic 

rocks during the period of mountain building. This tight 

folding would agree with the theory that the major structure 

is anticlinorial. Drag folds and minor folds with axes which 

strike in varying directions indicate that the folding is far 

more complex than indicated by the relatively simple regional 

trend of the formations. Jones (10) found proof of cross- 

folding in the northeast quarter of La Motte township which 

helps to account for the divergence of the belts of older 

rooks. There is a regretable lack of structures by which 

top determinations can be made. For this reason the presence 

of isoclinal folding cannot be proved. 

A factor to be considered when viewing the broad 

structural picture is the possible effect of the forceful 

intrusion of the batholithic masses. It is more than likely 

that their intrusion subsequent to the period of folding 

forced the invaded strata into new positions, and may have 

caused the cross-folding to take place. The evidence of 

forceful intrusion may lie in the fact that the roof pendants 
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have attitudes differing considerably from the general 

attitude of the belts of older rocks. The manner in which 

the schistosity of the sedimentary formation follows the 

contour of the La Motte batholith also points to forceful 

intrusion. 

The structural features of the granitic masses have 

been described in detail by Dawson (3). -It may just be noted 

that the foliation in the granite is generally parallel to the 

foliation and bedding of the older rocks rich surround it. 

The granite is assumed to be post-tectonic. 

No major faults were observed but minor shear zones 

are numerous in the pre-batholithic rocks. Shears generally 

parallel the structural trend of the formations. From the 

distribution of the formations, however, it is evident that 

faulting across the strike of the formations must also be 

present. Geophysical surveys have indicated the presence of 

such faults. Talc schist zones in the ultrabasic rocks 

have been noted. 

Joint directions are varied, but the majority cut 

the formations at high angles thereby indicating that they 

probably resulted from the compressive stresses which caused 

the folding of the antiolinorium. 

The contact of the La Motte batholith dips to the 

south under the northern belt of sedimentary.and volcanic 

rooks. It is not known whether this granitic mass joins the 

Preiasac batholith and the Malartic stock at depth, If it 
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does the older rocks would occur as inliers. On the other 

hand, the older formations may act as septa which divide 

the granite masses from each other. 

ECONOMIC GEOLOGY 

General Statement 

The La Motte-La Corne batholith region is econom-

ically important because at present the only commercial con-

centrations of molybdenite in Quebec are being mined there 

(14). Zoned pegmatite dykes associated with the granite 

masses carry commercial quantities of spodumene and beryl. 

Rowe (15) has described these pegmatite deposits in detail. 

Metallic mineralization is likely to occur in the rocks. 

marginal to, or as inliers within, the batholith. One of 

the largest bodies of ultrabasic rocks in Western Quebec is 

present in the map=area. Such ultrabasic masses are notable 

source and host rocks for various types of ore deposits in 

particular nickel. This half of La Motte township bas there-

fore good economic possibilities, but glacial debris and 

lake clays mantle the bed-rock and obscure most of the im-

portant contact areas where mineralization can be expected. 

There are five types of mineral occurrences in the 

map-area: 

(i) Nickel is found associated with the ultrabasic rocks 
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in narrow; lenticular bodies of massive pyrrhotite, pyrite, 

and minor chaloopyrite in shears in peridotite and dunite. 

Small, scattered zones of pyrite with traces of nickel have 

been found by diamond drilling in the ultrabasic rocks. 

(ii) Molybdenite, in flakes or occasional pockets, occurs 

chiefly in quartz-veins and associated pegmatitic materials 

in the marginal zone 'of the Preissac batholith. Very small 

amounts of bismuthinite are present with the molybdenite. 

(iii) Molybdenite also occurs in very small quantities in 

the granite of the marginal zones of the masses. The mineral-

ization appears to be associated with shears in the granite. 

(iv) Sulphide mineralization, principally pyrite with very 

small amounts of chalcopyrite, magnetite, and pyrrhotite 

are found in sheared greenstones, or in the vicinity of gran-

itic dykes cutting volcanic rocks. 

(v) A few zoned pegmatite dykes with small quantities of 

spodumene have been found in an area along the northeast 

border of the map-area. 

A few crystals of beryl and columbite-tantalite have 

been found in pegmatite phases of the granite masses. 

One:base metal sulphide ore body has been discovered 

in the map-area. It is a nickeliferous pyrrhotite body on a 

property in range V held by the Marchant Mining Co. Ltd. 

There has been no attempt as yet to mine this ore. Other 

deposits which have not been proved as yet to have commercial 
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value are the Dupas Metals molybdenite-bearing quartz-vein 

occurring in range II, a molybdenite occurrence in granite 

in range VII, and a small zone of nickel-bearing basic rooks 

in range IV. 

Mineralized areas have been investigated by stripp-

ing, trenching, and test-pitting. In 1957 extensive geophysi-

cal surveys covered most of the greenstone belts as well as 

part of the area of ultrabasic rocks. A total of approximately 

37,000 feet of diamond drilling was done to investigate the 

anomalies found by the geophysical surveys. This resulted 

in the outlining of the Marchant Mines ore body, but the re-

mainder of the results were disappointing. In 1955 and 1956 

the search was primarily for pegmatite deposits in the north-

eastern part of the map-area. 

Marchant Mining Company Ltd.  

The company property, located in lots 6 to 17 in-

clusive, range V, was the scene of a programme of magneto-

meter, resistivity and electromagnetic check surveys,.as well 

as a geological reconnaissance survey, in 1957. This followed 

the discovery of a surface exposure, approximately 120 feet. 

long and 10 feet wide, of a nickel-bearing mineralized zone 

associated with ultrabasic rocks. The geophysical surveys 

outlined an oval-shaped anamalous area, approximately 3,500 

feet long and 1,200 feet wide. In detail three anomalous 
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zones were outlined within this area,, and an extensive drill-

ing programme delineated the nickel ore body„ but failed to 

uncover any further areas of mineralization. Approximately 

20,200 feet. of drilling was done in 43 closely spaced holes. 

The discovery outcrops were covered by a gossan, 

and. stripping of overburden exposed further areas of gossan. 

The strike of the ore body. is approximately northwest, and 

it dips to the northeast at about 4,54? The main ore zone 

appears to be composed of one or more narrow, possibly lenti-

cular, veins of massive sulphides. In some oases narrow 

stringers of sulphides are separated by waste material. Scat-

tered patches of mineralization, and some .dissemination of the 

sulphides is also evident. At the northwestern end the ore 

zone appears to have been faulted northwards for about 25 feet. 

A subsidiary zone of low grade sulphide mineralization is 

present approximately 200 feet north in the hanging wall of 

the ore body. The strike length of the body varies with depth, 

averaging about 1.00 feet in length. The widths of the main 

zone of massive sulphides appear to vary considerably, the 

average for the best widths recorded is about 8 feet. The 

average grade of about 250,000 tons of ore is 2 per cent Ni. 

The body has been proved to the 800 foot horizon. 

The geology is very complex because of the simil-

arity between p eridotite, altered volcanic rooks, and fine-

grained gabbro.. The writer maintains that all three rook 

types are present, and that mineralization is liable to be 
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found in any one of these types. On the other hand, company 

reports show that only varieties of ultrabasic rooks and 

granite dykes were intersected in the diamond drill holes, 

and the massive sulphides are only found in ultrabasio rooks. 

The sulphide bodies are composed of nickeliferous 

pyrrhotite, pyrite and chalcopyrite. The nickel-bearing 

mineral pentlandite which is mixed with the pyrrhotite cannot 

be recognized macroscopically. 

The structural control of the ore body is probably 

a fracture system which acted as a passageway for mineralizing 

solutions. A second system of faults may have limited the 

size of the ore body. 

The company proposes to sink a shaft at some future. 

date to carry out an underground examination of the ore body. 

Continental Mining and Exploration Ltd.  

Lots 20, 21 and 22, the southern half of lots 23 

to 29 inclusive range IV as well as the northern half of 

lot 23, and lots 25 to 28 inclusive, range III, are known 

as the Cubric Option, and were held by Continental Mining in 

1957. Magnetometer, resistivity, electromagnetic and geo- 

logical surveys were done over an anomaly which can be seen 

on the Preliminary Aeromagnetic Map 'G.P. 23 (5) . 

A few narrow veins of nickel sulphides were found 

in altered peridotite. Trenching and 11 packsack drill holes 
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delineated the body. Assays of the pyrrhotite, pyrite and 

chalcopyrite stringers showed values as high as 7.46 per cent 

Ni, but the body is too small to be of economic importance. 

Violamac Option Property 

The group of claims, lots 8 to 15 inclusive, range 

IV, held by John Ataman, were optiôned by Violamac in 1957 

for the period of a year. Magnetometer, resistivity and 

electromagnetic check surveys were done on the northern halves 

of the lots with no positive results: Sulphide mineralization, 

mostly pyrite and small amounts of chalcopyrite and pyrrhotite, 

are found in altered acid to intermediate lavas. As early as 

1938 shallow trenching had been done along the mineralized 

outcrops. Samples were assayed for gold with no success. 

East Sullivan Mines  

This company with Sullivan Consolidated Mines Ltd., 

hold the claims to lots 1 to 7 inclusive, range VI, and lots 

1 to 5 inclusive, range V. The Le Blanc Option ground, lots 

16 to-,l9 incliusive, range IV, was examined at the same time 

as the above property. Magnetometer surveys and approximately 

17,000 feet of drilling done in 1957 failed to establish the 

presence of an orebody. Magnetic anomalies are believed to 

have been caused by high concentrations of magnetite or iron 

carbonate in the ultrabasic intrusive rocks. 



Kopp Mines Ltd:  

This company formerly held lots 15 to 30 inclusive, 

the land portion of lot 31 and the land portion of the north-

ern half of lots 32 and 33, all in range V, and the southern 

half of lots 28 to 33 inclusive, range VI. A dip needle and 

geological survey of the property was completed in January, 

1956. Prior to this date an aeromagnetic survey had been done 

for the company. A pronounced magnetic low was found at the 

center of the group of claims, close to outcrops of epidote-

rich aplite granite. As no mineralization was found the 

claims were not held in 1957. 

Ascot Metals Corporation Ltd. 

The portions of lots 28 to 33 inclusive, range VII, 

which are in the west half of La Motte township comprise part 

of the claim group held by Ascot Metals. In 1955  electromag-

netic, magnetometer, and geological surveys were conducted 

and 27 holes were drilled in the search for lithium-bearing 

pegmatites and their extensions. Most of the work was done 

on those claims lying in the eastern half of the township; 

only 6 diamond drill holes are on the west side of the center 

line of the township. 

Pegmatite and aplite dykes are the mineralized rocks. 

They were found to be from a few inches up to 20 feet in 
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width. Lengths from several feet to 900 feet were found. 

Biotite granodiorite was found to be a favourable host rock 

but aplites and pegznatites are present in all rock types 

older than the batholithic granites. The larger pegmatite 

dykes are zoned and these âontain the greatest concentrations 

of spodumene crystals. An ore deposit was not found. 

Ciglén Claims  

In 1956 a geological and magnetometer survey was 

done on the northern halves of lots 28 to 33 inclusive, 

range VI. No minerals of economic importance were found. 

New Goldvue Mines Corp. Ltd.  

Lots 29 to 32 inclusive, range VIII, are part of 

a block of claims held by the company, the remainder of the 

claims being in the northeast quarter of the township. Elect-

romagnetic, self-potential, magnetometer, and geological sur-

veys were carried out in 1955.  Six conducting zones were 

outlined by the electromagnetic survey and three of the 

anomalies were drilled in the eastern section of the property. 

No sulphides were found and it was concluded that water in 

the over-burden caused the anomalies. 
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Wilrich.Petroleums Ltd.  

The portion of the property in the west half of 

La Motte township held by this company consists of the south-

ern halves of lots , 23 to 32 inclusive*  range X, and the 

northern halves of lots 31 and 32, range IX. A geological 

survey was done in 1956. The granite in the western section 

of the property was devoid of any noticeable structures of 

mineralization. A few small occurrences of finely dissemin-

ated beryl crystals in pe matites were found in the eastern 

section of the property, but they are not of economic size 

or grade. 

Dupas Metals Ltd.  

This company elms four claims, comprising lots I. 

to 7 inclusive, range II. In the middle of lot 5, on the 

east slope of a granite ridge, a large quartz vein is=exposed. 

It is 800 feet long in a northerly direction, and dips less 

than 300  east. The vein contains a few inclusions of aplitic 

granite material and muscovite-feldspar-quartz pegmatite 

segregations. Contacts with the granite are not sharp. 

Patches of molybdenite 2 to 3 inches wide and one 

inch thick are occasionally found, but most of the molybdenite 

occurs in small, well formed hexagonal crystals sparsely dis-

seminated in quartz and pegzaatitic material. A few crystals 

of bismuthinite are also present. Two zones of mineralization 



were trenched after a geological examination was made of 

the property in 1951. In March, 1957, four holes totalling 

640 feet Were drilled, and they showed that the true width 

of the vein is approximately 10 feet. Four assays showing 

between 0.05 per cent to 0.13 per cent NoS2 present in the 

vein, and 0.063 per cent Bi was the highest value of bismuth 

obtained. 

Savigny - Ouelette Claims  

A inolybdenite occurrence in granite. in the south-

east corner of lot 14., range VII, has been exposed by stripp-

ing. The molybdenite, possibly associated with minor shear-

ing in the granite, occurs in patches and a few disseminated 

crystals. Inclusions of biotite schist are scattered through 

the granite around the mineralized area, and the contact bet-

ween the granite and the sedimentary belt is a short distance 

to the south. The grade and size of the mineralized zone has 

not been determined. A more detailed examination is scheduled 

to be carried out at some future date. 
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