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WEST HALF OF LA MOTTE TOWNSHIP

Abitibi County

by

‘w. R. Leuner

INTRODUCTION

Gensral Statement

During the 1958 fleld season a detalled geological
survey was made of the western half of La Motte township,
Abitibl County, Quebec, Milineral occurrences, the results
of diamond drilling, and geophyslcal surveys undertaken by
private companies were examlned, and the deta so obtained
was complled on a map on the scale of 1 inch to 1,000 feet.
Approximately 50 square miles were mapped.

Prospecting in the district has fér 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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Locatlon

La Motte townshlp lies mlidway between the towns

of Amos and Malartic in Abitibi County in the western part
of the Province of Quebec. The map-area 1s bounded by lat-
1tudes 48° 171 and 4B 26t North, and longitudes 78° 00! and
78o 1! west, and comprisés approximately 50 square milés.
It 1s bounded 6n the west by Prelssac township and on the
south by Malartic township, It lles between Lalke Malartic
and Lake Kewagama, the bilggest 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 sulteble for motor transportation has
been constructed along the range lines in the southern half
of the map~area. The northwestern part of the reglon is
traversed for sbout 2 miles by a road from St. Michel vill-
age in Flguery township. Winter roads, bush trécks, and
lines ocut for geophyslcal work provide access to the more
isolated parts of the area. No polnt in the map-ares is moré
than 3 miles from & road.

The nearest rallroad stations are at Cadlllac and

Amos. Lake Malartic is sultgble for float-plane landings,
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but 1s seldom used. The Harrlcanaw River is navigable with-
out interruption from Amos to Lake Malartic, but this route

has not been used for many years.

Fleld Work

Mapping was done on R.C.A.F. serial photographs,
printed on a scale of approxlmately 1 inch to 1,000 feet.
In areas of complex geology, oubecrops wefe plotted on graph
paper on & scale of 1 inch to 200 feet;, and then reduced to
the scale of the photographs., A base map was prepared from
a survey map of the township and rrcﬁ the aerial photographs.

Pace and compass traverses were spaced along lot
lines and in the center of iots; the number of %raverses de-
pending on the abundance of outcrops and ﬁhe'complexity of
the geologj. Granlte outcrops are very easily seen on ﬁhe
| aerial photographs, so that most ofvsuch outcrops in the
northern part of the map-area were located without the help
of traverses.

Rock exposure 1is poor, the area of 6utcrop béing’
not moxre fhan 5 per cent of the totalAarea. Outcrop is gen-
erally confined to the higher ground and 1s almost sbsent

along streams.

Acknowledgments

The writer wishes to express hils thanks for in-
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formation given to him by Messrs. Ateman, Juteau, Ouelette,
Rochon, Savigny, Segsworth, and many other persons in the
reglion. |
Mr. P, R. Brett, who acted as senlor assistant,
rendered outstanding asslstance 1n carrying out the fleld
work. BEfflclent asslstance was also rendered by J. Lacasse,

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

Previous Work

- The first geologleal 1lnvestigations of.the area
was made by Johnston in 1901 (9)}. Wilson in 1906 (20) and
Tanton in 1914 (17) also made reconnalssance 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 195l (7), and Siroconian in 1958 (16)
carried out speclal studles of the Preissﬁo~La Corme bathollth

region.
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DESCRIPTION OF THE AREA

Settlement

Settlement began in the vieinity of Amos about
the time of the construction of the Canadian National Rail-
way and subséquently advanced along the Harri canaw River.
The first fermers entered the La Motte area in 1912, and by
1925 clearing of land had extended to the southern boundary
of La Motte township. "I"he 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 soll 1s clayey,
and the portions cleared are useq to grow hay, or serve as
sumer pesture for dalry stock. The northernm hslf of the
map-area 1s too rocky and sandy to be sultable for cultivat-
ion. An estimated 5 million cubic feet of timber stand in
this northern area.

About }}50 persons live within the map-area. There
are no industries, and farmers‘nqeding to supplement thelr
Incomes find employment In the mines of the Malartic area or

in the towms.

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 thé area lowe
lands underlaln by lacustrine clays. The maximum local re-
lief of the hilly country is about 300 feet. |

The La Motte area ls part of the clay belt of north-
ﬁestern Quebec-gﬁd northeastern Ontaric once covered by ﬁhﬁ
katers of the glaclal Lake Barlo#-ojibway. Outcrops‘ﬁroject
through the blanket of clay and glaclal debris. The clay
belt hes a pgeneral altlitude of about 1000 feeti. |

Outcrop ridges in the La Motte area other than

'those of the granite highlanas commonly trend south of east

in the direction of strike of the rormations.

The souﬁhward trending esker in the northérn‘port;
lon of the areé is part of the helght of land(betwean the
Sta Lawrence and Jemes Bay watér systens., Tha helght of
1an& in the southern section of the map-area is difficult
to follow &s 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 notte, vhich are expansions of
the Harricanaw'Riﬁer which dréins‘north into James an.
Streams to the west of the helght 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 dralns into ILske Newagama in

Cadlllze township. .Drainage channels have besn excavated
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along parts of the Cedlillac Rlver to slliminate many of the
meanders. This was done in an seffort to improve the drain-

age condltions of the area.

GENERAL GEOLOGY

The oldest rocks in the map-areé are fine to med-
lum-grained volcanic rocks which form two‘major belts diverg-
ing eastward. The northern belt outorops along the southern
border of the La Motte batholith, and the southern belt trends
south of east across the southern half of the area. Sediment-

ary rocks overlying the volcanle rocks sare only exposed in a

narrow band between the northern belt of volecanic rocks and
the La Motte batholith., All that can be seen of this sedi-“
mentary belt are a few small outecrops of quartz=-blotite schist.
These belts of volcanic and sédimentafy rocks constitute part.
of the northern limb of & ma jor anticlihqrium. |
Intrusive rocks range in composition from the old-
est baslc and ulfrabasic Intrusives to granlitic focks of the
batholithic complex. The oldest group of intruslives cpnsist
of dlorite and gabbro, followed by peridotite and dunite.
They sre mostly conformable with the volcanilc structures and
form lens-like sills which underlie a large part of the cent-
ral map-area. They appear little disturbed in some aectiohs,
whilé in others they display stfong deformational character-
isties. | .
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The second grouvp of intrusives conslsts of gran~
itle rocks of the Preissac-La Motte-La Corne batholithlc
complex. Roéks of the La Motte quartz monzonite mass occupy
most of the northern part of the area, and the lMalartle
blotite granodlorite stock underlies most of the southern
part of the area;‘ These and other areas of granitic rock )
OOGUpy sbout 75 per cent of the entire section which was 1n~l
vestigated. Batholithic rocks in ruded in more than one
stage along the axis of the: anticlinorium diSplacing the N
formations into their present positiona.

| The post-batholiﬁhic intrusive rocks are ﬁhree.
me jor gabbro dykes which probably i1l ragional tension
fractures. Unconsolldsated glacial and post-glacial mater-‘
iais cover most bf the‘ﬁrea. | .
~ Structural features and rock associations ol the
district indicate that it forms part of a deeply-eroded
mountain-built belt.
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Volcanle Rocks

The rocks of the Malartic group may be divided into
three 1oose1y defined types: Besic volcanio roeks, or basic
greenstones, which are presumed to be metamorphosed basaltic
lavas} ‘1ntermediata voleanic rocks, or typical greenstones
of intermediate composition, believed to be me tamorphosed
andesites; Xacid to intermedlate voleanic roocks which may
include metamorphosed rhyolites, tuffs, and agglomerates.
These.broad tems are used because the wlidespread metamorph-
ism to the amphibolite facles has destroyed the original
mineral assemblages of the volcanie rocks;?(

Two belts of volcanle rocks diverge eastward across
the map-area.)(The northern belt is exposed only from lots
1l to 8, range VII. The southern belt appears to be composed
-of a few bands of volcanic rocks separated from each other
by s8ills of ultrabasic rocks. Exposureg.of this beit occur
from lot 3, range f, to lot 31,‘range I1. A third area of
volecanie rocks assoclated 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 Preissa§ 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. &
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Basic Volcanie Rocks

There are few truly maflec volcanie rocks in the
area. The pérceptage of secondary quartz and feldspathlc
constituents in the rocks 1s high so that no quartz-free
basaltic lavas were found. The moat baslc volcanle rooks
appear to be from the northern belt of lavas. The volcanic
rocks in range I have & higher proportion of sallc constitu-
ents than the other baslc greenstones, ﬁhe'original lavas
were therefore more andestic than basaltic in composition
and could be classed as basic to Intermediate volcanlec rocks.
Therse are a few small areas of the southern belt of lavas
which are mafic in composition, but the exact boundaries of
these flows cannot be shown. It is difficult to distinguish
mafic lavas from bodles of intrusive gabbro and perldotite.
This problem is dealt with in the sections on these intrusive
rogcks. ?

s Weaﬁhered,surfa@es have a darker grey-green colour
than thé other volcanic rocks, and brown patches of iron
oxlde stalning often discolour ithe surface of outorops.
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 dilf-
ilcult to identify in hand specimens. Flow, pillow; and amy-
gdular structures ars poorly developed. There are a few

relict pillows in the volcanic formations in range I. All
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the voleanlc rocks are sheared parallel to the general struct-
urel trend of the rocks, and this 1s also the d;rection of
foliation, sohistoeity, and cleavage. | |

The basio volcanic rocks consist dominantly of act-
inolitie hornblende and plagioclase. There are 1esser amounts
of quartz, epidote, biotite, dhlorita, pyrite, magnetite, car-
bonates, garnet,,eaussurite, and sericibe,._The average grain
size is less ﬁhan 1 mm, | |

The actinolitio hornblende is strongly coloured in
shades of green or bluish-green, and is highly pleochroio.
Extinotion anglesrless than 15°. The amphibole occurs mostly
.in subhedral priams with ragged ends., ‘In plaoes the orystals
contaln abundant inclueions of quartz in a sleve texture.
Actinolitio hornblende is the most abundant mineral constit-
uting between 60 end 75 per cent of the rock. Hornblende
cryetals are generally allgned in the direction of foliation.
The mineral has altered to green dhlorite in some cases,
Chlorite 1s faintly pleoohroic, fibrous, and has & posltive
birefringenoe and a small optic angle..

Plagloclase is mostly untwinned, there 1s some
twimning, however, following the Alblte and Carlsbad laws.
Determinations of the type of plagloclase present were dif=-
fiou}t, but the range of plagioclase appears to be between
albite and andesine. There are a moderate mumber of zoned

plagloclase crystals with central portions more caleciec 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., Plagloclase
shows alteration to both sericite and saussurite. It has
a graln size of about O.l mm., and is usually mixed with
quartz crystals of smaller size. Plagloclase constitutes
about 20 pexr cent of the baslic volcanle rocks.

Anhedral quartz, mostly of secondary origin, 1s i
found‘gssociatad with plegloclase in the groundmess of the
rock., This plagloclase together wlth amphibole laths show-
ing a preferred orlentation, causes the rock to have & .
lepldoblastic texture. Quartz forms about 10 per cent of
the basic volcanic rocks. |

Porphyroblasts of garnet often‘ﬁith inclusions of
quartz appear to develpp,mainly near ﬁhe contact of intrusive
rocks. .There is less epldote in the basic than in the acid
‘and intermediste volcanic rocks. Magnetite and pyrite occur
in amall quantities, in fine grains, or large well~-formed
‘crystals, Caibonates with no specific erystal outline and
small flakes of blotite are sometimes pfesent in small quan-
titles.

Intermediate Volcanic Rocks

These fine grained massive rocks form about twe-
WUL{thof

thirds of the lavas exposed 1in theﬁmap-area/ﬁhe greatest
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concentration belng in the southern belt. Thegfhave the
typilecal buff-green weathered surface of greenstones, while
fresh surfaces vary from light grey-green to dark grey. Pink
and yellow colours may be developed locally. 'Most of the
pyrite concentrations in=the—area-occur along smalllshear
zones in—the—intermediste—volvanlie-rocks, and ﬁheir:gysty-
brown weathered surfaces are prominent. Theaekﬁ%:igtare'&wk#*é e
structuraliy—ra%her-featur519851 No—pillows-wers—secen,-and.
Eiow and célour banding are the most notlceable features.
Colour banding 1s confined to the surface of the rock.
Broken surfaces do not reveal textures or colours correspond=-
ing to the bands and they muslt be due to slight differences
in the“bomposition of flow layers. Lit-par-1it type of in-
Jections of granitic material into lavas were noted in the
area north of the Marchant Mines prospect.

Allbthe minerals found in the basic greenstones
are present in the intermedlate lavas, and titanite and apat-
ite were noted as well, Actinolitic hormblende may constit-
ute from. 30 to 50 per cent of the total mineral content, while
plagloclase is eqgually abundant. Quartz forms up to 20 per
cent of some oflthe thin sections and may be found as inclus-
ions 1n the larger hornblende &nd plagioclase crystals.
Intergrowths of quértz in large plagloclase phenocrysts were
found. The alteration products chlorite, sericite, and
saussurite may constitute more than half of certain lavaé;

The quartz-rich andesites could be called quartsz andesites
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or dacites, but these rocks were not distinguishable in the
field.

The development of epidote has been wldespreed.
Large epidote grains with bright, variable polorlzation -
colours are found in most thin sections. Epldote can nor-
nally be expected to form during the crystallization of the
caleic-rich portions of the lavas, and sometimes develops

In the niore calcic{parts of the plagioclase crystals. .

Aclid to Intermediate Volecanic Rocks : f,»l
nA
There &re outcropa in range quwhich have light-

grey to buff weathered surfaces. These rocks appear to be
the most siliceous phgse of the vélcanic sefies which 1s éx-
posed. They may Iinelude metamorphgsed #hyolités and tuffs
of probable dacitlc composition, but theré are no clastic
textures, plillows, or other gross volcanic features ﬁhicﬁ
would help to positively identify ﬁheée rocks. The mosf
prominent feature of these rocks is colour bénding on the
surface of outcrops. |

The silze of the grains is sbout 0.l mm., which is
less than the #verage'grain size of the intermediate or
basic volecanic rocks. In thin section the quartz content“
of these volecanlc rocks 1s found to be less thén was esti-
mated‘from hand speolmens, and constitutes betwean'ao and 110

per cent of the rock. These rooks are more simple mineral-
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7%Lgically than the rest of the lavas. They contain quartz,

plagiqclase,«epidote, chlorite, and very little else. Plag=
ioclase is often the dominant mineral found in thin sections,
forming en average of 40 per cent of the specimens studlied.
It-le of simllar composltlon to the plagioclase of the basile
greenstones. Actinolitic hornblende may be present in minor
emounts, or form -as much as 20 per cent of the thin section.

_A".t '{' [ e A VT PR T I

‘ The mineral assemblages of these. three types of
gﬁ;olcanic rocks indlcate medium grades of regional and cone
‘tgct me tanorphism. There hos boen o general conversion of

pyroxenes to amphiboles., Because of the grede of metamorphe

e g SRR S

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

‘b_amphiﬁblifes.  Thellavaéumayihaﬁe_been rich in 1lime as seen
ffbm the 1ﬁmé;bééring silicateé,’green.éctinolitic Horﬁblende
and epidote, which have been formed. The production of por-
phyroblastic garnets; well-formed crysbals of magnetlte, and
a little titanite, in the volcanie rocks along their contact .
with ultrabasic rocks in 1ot 21, renge IV is 8 contact skarn
afrect. Similar skarn minerals were found with the lit-par~

11t gféhi tic intrusions near the Marchant Mines prospect.T%*”“”'L
Jbmeliie amd el -~ “t" fFvoc d Ayt eanci e e cdia wda//- conl & cticlear -

/'I 0144 . [L 2235 \.r’f 44—( (4’

Drag folding and low folding Mn-¢hd1e5s Yoom-

petant beds, show that high confining pressures and high
temperatures exiated.'\ngi:type~of*deformationmis-nharaater-

.1st&e~0f~£he—oentraiwparts—nf—Drogenic~belégf“iA number of
minor shears parallel the general structural trend of the

rodks. Concentrations of pyrite found along some of these
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shears are usually in the vieinity bf small granitic in- ‘

- N d P - 9 a. ({
thioan T—%GM aAr /Mpw:m'lﬁ/’ —C%u.//ya/wujtuﬂ w/ZW///\ Zi’:‘{“’tr,é—;:w
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Sedimentary Rocks

In lots 1 to 5, range V, approximately twelve
small outerops of metamorphosed sedimentary rocks are found
along a narrow zone between the La Motte bathollth and the
Malartic voleanic roecks. In lot 28, range VIII, a few in-
cluslions of sedimehtary 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 Kewagema group overlies the Mal-
artic group of volcanic rocks, The sedimentary rocks appear
to surround the bathollth, but the belt is probably discont=
inuous, having been disrupted by the batholithic intrusion.
Norman (13) has traced this belt westwards along the eaétenn
margin of the bﬁtholith, through Prelssac township, and into
La Pause townshlip., In the northeast quarter of La Motte
township the belt 1s about & mile wide and four miles long,
and due to cross-folding 1t trends northwards parallel %o
the west shore of Lake Le Mofte. This area of good exposures
was mapped by Jones (10), who found traces of original sedi-
meﬁtary structures which are not evident in the map=area,

The rocks have been uniformly altered to quartz-
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blotite schists from silty to argillaceous sediments. The
prominent alignment of blotite flakes in a matrix of quartz
and feldspar has developed a schistoslity which follows the
regional structure of the rocks. The strikes of the schist-
o8lty of inclusions are haphazard, proving that the schist-
oslty existed before the intrusion of the batholiths., These
inclusions usually have sharp contacts with the surrounding
grenitic material, and there is little evidence of assimil-
ation of the inclusions. - | )

| The quartz blotite schist 1s fine~ to medium-
grained, weaﬁhéred surfaces are generally grey with brown
patches of iron oxide staining; fresh surfaces are varying
shades of grey. Thin sections show the rock 1s composed of
quartz, plégioglase, blotite, sericite, muscovite, garnets,
chlorite, and iron oxides. Staurolite, epidote, apatite,
and zlrecon have been noted by previous lnvestigators.

Quartz and plagloclase 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 1light due to the clouding of erystals by fine grains of
sericite. Biotite and chlorite constitute about 20 per cent
of the rock. Gafnet occurs in prophyroblasts averaging about

3 m, in dlameter.
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Gabbro and Diorlte

These two rock types are grquped together because
they appear to be of the same age, and are probably related
genetically. There are many exémples of diorite-gabbro com=-

plexes in western Quebsec province;

Gabbrq

A number of small occurrences of & quartz-bearing
gabbro wers observed in the map-area, 7The rocks are meta-
morphosed and should be more correctly termed metagabbro.
They appear to be intrusive masses occurring as dykes or
8ills within the volcanic rocks. Bodles of gabbro generally
trend parallel to the volcanlic 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 lndleating a chilied margin. In neafly‘
all the cases these intrusive rocks have been identified by
& grain size which 1s slightly coarser than that of the vol-
canie rocks, and occaslonally by & spotted appearance caused
by the alteratlon of feldspar on the surface of the outerops.
Gabbro and the more baslc voleanle rocks are very similar,
and 1t is difficult to differentiate between the two. Only
large outcfops exhibiting a coarse gralned phase of thev
gabbro were distinguished in mapping. The conversion of the
primary minerals te those of the amphibolite facies has
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masked the intrusive characteristles of these rocks to the
extent where an extrusive origin for most of the occurrences
in the mape-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 1s dev-
eloped parallel to the reglonal strike of the rocks.

The gabbro is a medium-grained, massive rock. One
ocourrence associated with the nickel prospect in lot 20,
range 1V, 1s an unusually coarse grained varliety. Weathersd
surfaces may have & 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 sectlons indicate that the mineralogy of the
gabbro is similar to that of the basle volcaniec rocks. Act-
inolitic hornblende, feldspar, quartz, chlorite, biotite,
magnetite, pyrite, saussurlte, sericite, apatite, titanite,
garnet, and carbonates have been recopnized. Amphibole, the
main constituent, varles from 50 to 60 per cent of the rock.
It is the same varlety of blue to green actinolitie hom-
blende which is characteristic of the volcenic formations of

the area. The grain size is variable, averaging about 0.5 nm.
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Prismatic crystals have ragged terminations, and have been
found with sleve structures due to the crowded inclusions of
quartz. Crystal edges are sometimes embayed by quartz and
plagioclase., The brown blotite, and some of the chlorite,
are probably alteration products of the amphibole. Chlorite
constitufes as much as 20 per cent of some specimens.

The plagloclese 1s generally finer grained than
the amphibole. It constitutes between 20 and 30 per cent of
the rock. Twinning is not well developed, ﬂnile a number of
zoned plagloclase crystals were noted. PFPlagloclase varying
in composition from alblite to apdesine was observed., No
potassic feldspar was recognized. The plagioclase is altered
to sericite and saussurite. A few gabbro specimens, however,
nave "fresh" unaltered feldspar.

The gabbro contains between 10 and 20 per cent
gquartz which is mainly of secondary origin. It appears as
incluslions in hornblende, intergrown with plaglioclase in thé
groundmass, as phenocrysts, and as veln-fililing.

The close associlatlion of the gabbro and ultrabasle
masses suggests that the peridotites intruded along the cone-
betueen. gabbre and the velcame tceks. These contact
tactslareas were zones of weakness and were sultable for the
injection of matérial. In core samples from the Marchant
Mines prospect velnlets of peridotite were founﬁ cutting the
gabbro.
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Diorite

Two occurrences of dlorite were obéerved in the -
map-aréa, Jocated in lot 31, range III. The distinctilon
between gabbro and dlorite ls based on the relative propoft-
ions of ferromagnesian minerals and plagloclase. ‘The ferro-
magneslian minerals predominate in gabbro but they are sub-
ordinate in diorite. Diorite is intrusive into the volcanie
rocks as is indicated by the large numbers of small inclus-
lons of volcanic materlal scattered through it. The lent-
lcular inclusions are usually less thén 1l inch in length,
and are aligned parallel to the foliation,in'tha diorite.

The rock 1s medlum-gralned, the average dlameter

of erystals 1s about 1 mm., while the lengthé of crystals

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

porphyroblasts average 8 mm. in diameter, Diorite shows
1little différanée between weathered and frésh’surfaces.
Clusters of greenish-black amphibole needles surround larger,
rounded grains of white to pink feldspar and quartz,

In thin section the compositlion was estimated as
th per cent hornblende, 30 per cent plagloclase, 10 per cent
sericite, 5 per cent quartz, 5 per cent chlorite, 3 per cent
‘epidote, with minor smounts of bilotite, sphene, apatlite, and
sulphides.
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Periddtite - Dunite

A serles of ultrasbasic rocks intrude and are linter-
calated with lavas, gabbros, and sediments. They occur as
3ills concordant with the layering in the volecanic rocks.

The ultrabasic rocks are massive. They show very little of
the schistosity and follatlon so prominently developed in

the enclosing rocks. These rocks form one.of the largest
concentrations of ultrabasic rocks in western Quebec province.
Two main types were recognizedi serpentinized dunlte and
peridotite. They were mapped &as a single unlt. ‘

The belts of intrusive ultrabasic rocks diverge
eastward in the same way that the volcanic rocks diverge.
Scarclty of outerop prevents the delineation of Individual
intruslive hodles and the true thickness of any of the sills
is not known. Although no speéific magnetic intensitles
shown on aeromagnetic maps can be assumed to represent ultra-
basie rocks, two zones of high intensity which diverge easte~
ward are taken to indlcate the broad outline of the extent
of the ultrabasic rocks. The broad area of peridotite south
of the La Motte bﬁtholith probably persists eastward to
wherq it,broadehs out due to cross-folding albng the centre
of the township in ranges VI and VII. This belt of ultra-
baslc rocks will be referred to as the northern belt. The
silis in the southern bélt are found interlaysred with vol-

canic rocks. A number of sills are due to separate Intrusilve
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bodles of ultrabaslc materlal belng formed, but tight iso-
clinal folding may be responsible for the duplication and
thickening of some sills,

' The surfaces of outcr0ps are smooth and rounded.

The best examples of glaclal striations were found on these
outcrops beceuse the ‘rocks are generally soft and easy to
scratoch, Weathered surfaces are shades of greenish-grey,
buff, 65-1ight grey; Fresh surfaces may be blue-black or
dafk grey; dunites are black wiﬁh greenlish-yellow flecks.
They are usually so fine gfainéd that individual nminersls
cannot be recognized except for concqntrgtions of magnetite,
pyrite, pyrrhotite (with pentlandite), and chalecopyrite.

Petrographic'examination of the ultrabaslc rocks
shows that antigorlte is the chief serpentine mineral, re=-
placing practically all the original constituents of the
rook, It occurs in lath-llke plates, often bent, bhowing
no directional tendencles in an interlaced arrangement.

Thin sections examined falled to reveal easlly recognizable
pyroxene, or pseudomorphs after pyroxene, and therefore 1t
is likely that most of the outerops 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
gxtinction, and low bluish-white interference colours. |

Serpophlte, 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 chlorlte 1s present.

Magnetlte is found in small grains outlining ollv-
ine pseudomorphs, or strung out in lines in what appears to
have been interstitial material., Large, well-formed mag-
netite octahedra sre found in the same specimens with small
grains of magnetlte, snd have had & different mode of origin.
Some magnetite was released during the original serpentini-
zation process, and the granitle Intruslons mlso caused the
precipitation of magnetite in skarns zones. Varying ambunts
of tale are found concentrated along fractures. Anhedral
carbonate material ls of widespread occurrence, and calcite
crystals are found in some fractures., Chrysotlile of the
crosge=fibre type occurs in a few veinlets. Tremolite in
acloular felty masses was identified in hand speéimens.

Pyrite 18 of falrly widespread occurrence, Chal-
sopyrlite was only found in limited amounts at tho nickel pro- |
spects in lot 9, range V, and lot 20, range IV. Pyrrhotite
1s easlly recognized in the massive sﬁlphide bodies; but the
nickel mineral pentlandite cannot be macroscopically ident-
ified, and is probably enclosed in small grains in the pyrr-
hbtite.

Contact effects are rarsly found in the ultrabasic
rocks, and alteration of the hosat rock By the intrusion of
the peridotites and dunites 1is 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 magnetlite crystals In the volecanic rocks,

All pre-batholithic rocks in the area have been
metamorphosed to the amphibollte facles with the result that
very dark, flne grained baslc volcanlic rocks sare aimilar in
appearance to perldotites. The two rock types in the large
outerop west of Highway 61, range I, were difficult to oute-
line, as was the area of outorops between lots 25 and 29,
renge III. The most difficult task of all was distinguish-
iné’basic voleanic rocks from peridotltes in the dlamond
drill cores from the Marchant Mines nickel prospect in range
V. BHere all the core was orliginally logged as varleties of
ultrabasiec rocks, the term "silicified peridotite" being
applled to & rock type which 1s more likely an .altered baslc
volecanic rock. A few contacts between ultrabasic and volcanle
roocks were seen, but in many instances the rocks appear'tﬁ
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
piates of antigorite, tremolite, and magnetite alternating
with equally thin bands of clinochlore which was identified
by MacLaren (1l1).

A patterned effect is produced with groups of
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plates truncating each other. The gfoups of parsallel plates
are not more than one or twé inches long, and usually less
than one inch wide. Another distinetlve structural character-
istic are fracture patterns forming crude polygonal shapes.
The fractures may have been formed across the Width'of.ultra-
basie sllls in the same way as columnar Jointing forms in
basalts, The fractures have béen filled with talc, carbonats,
serpentine, and other secondary minersls, and when deformed,
the polygonal shapes are similar‘to pillows in appearanca.

-In drill core some joint and fracture surfaces -
showed evidence of slickensldes, and zones of tale schist
prove that far more deformation hés‘taken”place than 18 evi-
dent from surrace.exposures. The contacts between ultrabasic
rocks and lavas are marked by talc schists in some cases.
Examinetion of drill cores shows granite dykes of varying
widths cutting the ultrabasie sills.

Bathollthle Rocks

The granitic rocks which occupy &bout 75 per cent
of the mape-aresa, arevpart of the Prelssac-La Motte-La Corne
batholithlic and satellitic masses. In the northern part of
the map-araa muscovite~ and blotite-bearing gquartz monzonite
rocks of the La Motte batholith underlie most of four rahges.
Biotite granodlorite rocks of the Malartic stook £111 most

of the central pﬁrt of ranges I, II, and III. The area west
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of the Cadlllac River, in the southern half of the map-aresa,
is occupled by rocks of the Prelssac batholith which are
very similar to those of the La Motte batholith. A small
mass of blotlte gronodiorite west of the mein highway in
range VII wWlll be referred to as the Ascot Stock as it under-
1lles claims once owned by Ascot Metals Corp. A small body
of epldote-rlch aplite granite is situated east of the centre
of the map=~area, In the fleld two mein rock types are re-
cognlzed: blotlte granodlorite,. and garnetliferous mscovite-
and blotite-bearing quartz monzonite. | | |

The Ls Motte quartz monzonlte 1is very similar to
the La Corne muscovite granite in many details (18, p. 37).
The main difference zppears to be the type of plagioclase
in the granites « the La Motte monzonlte has mainly oligo-
clase and some albilis, whereas the La Gorne granite has al-
blte as the only plagioclase. Anothef basie dlfference 1s
the blotlte content of the La Motte monzonite; this mineral
1s not found iIn the La Corne granlte. Jones {(10) found
aplite dykes similar in composition and texture to the mus-
covlite quartz monzonlte cutting blotite granodiorite, there-
fore the monzonite probably intrudes the granodiorite and
is younger than the granodiorite, He also noted complex
interfihgaring befween granodiorite'and monzonite in some
couterops; contacts are sharp, and the monzonite shows some

evidence of having a chilled margin against the granodiorite.




- ‘29 -
Biotite Granodiorite

The granodiorite mass underlying ranges I, II,
III and a small portion of IV is part of the Malartic stock
which lles astrlde the La Motte-Malartiec township boundary.
The Ascot stock in lots 29 and 30, range VII i3 the western
extenslon of & granodiorite body centered 1n ranges VI and
VII in the east half of the township. To dlfferentiate
between offshoots from these two granodiorite masses and the
younger Preisséc and La Motte monzonite batholiﬁhs,‘olassifi-
catlion based on thelr plagiocclase content was made. The
younger intrusives were found to contain a higher percentage
of potash feldspar whereas older intruslves haVe more than
twlce as much plagloclase as potash feldspar. |

Gfanodiorite weathérs light greyish-white and are
fine to medium grained. Bilotite flakes are generally aligned
parallel to the.regional strike of the formations and develop
a gnelssose 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. Stalning showed that there is usually more
then twlce as much plagioclase as orthoclase. The orthoclase
is generally concentrated in the fine grained interstitial
materlal. |

In thin section the texture of the rock is allot~
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riomorphic; mineral boundaries of most orystals are determined
by ﬁheif neighbours, snd accessory minerals are well developed.
No coarse grained granodiorite was found. The larger grains
of plagloclase are seldom more than 3 or l mm. in size and
thé:minérals in the matrix are too amail to be determined °
macroéébpically.. 0Oligoclase is the normal plagiloclase and
1nvariéb1y constituteé'SO per'oenf or more of the rock. Zoned
plagloclases were found only in specimens from the eastern
edge of range VIi, and it must therefore be coneluded that
the Ascot granodiorite mass has a slightly different cooling
history from that of the Malartic stock. It was also noted
that plagioclaéa in the Ascot grahodiorite masslis.rarely :
tﬁinned whereas twinning is commonly seen in plagioclase from
the Malartic stoek. Up to 10 per cent orthoclase was found
in some sections,”ahd quartz usually varied between 20 and
30 per cent in quentity. Small amounts of hornblende were
noted in a few cases. ) |

| Miorocline; found interstitially;'appears lessa
altered than the plagioclase., Sericite 15 the usual alter-
ation product of feldspars, and flakes o6f blotlte show alter-
atibn to chlorlite. Epldote 18 an alteration product of horn-
blende and is belleved to be found mainly near the contacts
with the intruded‘rocks. Pleochroic haloes around zirodn
inelusions 1In blotite are a common feature., Apatite and
magnetité are the other accessory minerals.

Quartz 1ln grains of variable size is mostly inter-
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stitial end 1s sometimes sesn as small inelusions in feld-
spar crystals. It may replace plagloclase in places indicat- .
Ing thet plagloclase crystallized before the gquartz; some of

the quartz may be secondary.

Muscovite~ and Blotite-bearing Quartz Monzonlte

This rock type forms the major part of the La
Motte and Prelssac batholith masses in the map-area., Peg-
matites in irreguiar masses or dykes and aplitic material
constitute almost hall the mass of the batholith in places.

Although the boundary of the La Motte batholith
appears to be In the vielnity of the belt of pre~batholithic
rocks in range VI, 1t 1s evident that La Motte and Preissac
granitlc masses’ are linked at depth because of the similar-
ity of their appbarance, and mineral and chemical composlt-
ions. | .

Various names have been given to the rock type:-
Gussow (6) - garnetiferous muscovite-leuéogranodiorite
Norman (13) muscovlite granite, biotite granite, pegmatite.
Dawson (3) - quartz monzonite.

Jones {10) - muscovite quartz monzonite.
Hglferdahl(7)- blotite muscovite granite.

|

The rock 1s best termed a quartz monzonite because
of the high olligoclase content of the granites which is
approximately equal to the alkali-feldspar content.

The monzonlte outecrops are the most prominent phy-

slographic features in the area., Generally the rock is
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almost pure white, and white weathered surfaces are visible
from long distances when they are scantlly covered by veget--
ation. In places concentrations of blotite glve the rock
a greylsh colour, elsewhere.pinkish feldspars and.cohqenté
rationé of red garnets gilve the rock & reddish appearance.,
The high content of garnets 1s a distinctive réature of the
quartz monzonite. The rock 1s mostiﬁ massive and coarse
grained, Quartz;tfeldspar, muscovite, biotite; and garnet
are recognizable in hand specimens. In additiﬁn, epidote‘
concentrations, a distinctive 1ight greenish - yellow mica,
and very occasionally pyrite is seen.

study of thin sections reveal that ﬁheltexture

of the rock is allotrliomorphic. Iarge, well-formed crystals
of réldSpar, which afe not zoned,”and mica are partly embayed
by round, ciear Quartz grains, as well és by“micrbcline ang
orﬁhociaée. .In érder to distinguish the types of reldspéra
présent, polished sectlons were stained and approximately
half, or more than half of the feldspar was found to be
potasﬁic. Efidote,‘chlorite, and Seriéite are éecondary
minéfhls. Apatite, titanlte, garnet, and zircon are access-
ory., Interstitial feldspars and quartz cceur in small smounts
between the larger grains, and some graphic 1ntergrowths of
guartz and reldspar were noted in the field.

| Inclnsions vary in size from minute patches of
mafic material to roof pendants hundreds of feet in length
which are found in lot lj, range II. The smaller inclusions
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are génerally highly schlstose and completely altered so
that thelr original compositions cannot be ascertained.
Although granitic material appears to have been added to the
inelusions produeing secondary quartz and feldspar, never-
theless contacts are sharp and the surrounding monzonite
appears uncontaminated. The volcanlc 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 foreeful intrusion of the batholith.

Pegmatites and Aplites

Pegmatltes and aplites which stem from the gran-
itic masses are found in the form of irregular mésaas and
dykes cuéting the batholiths and the sufroundlng older .rocks.
Pegmatltes occur in two forms, complex or asimples. More than
90 per cent of the pegmatites are simple, and do not conteain
the rare elements found in the ecomplex types. 1In addition
- 8lmple pegmatites show no internal zoning of their minerals.
A reguler distribution of cdmplex 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 velns, whereas around the edges of
the batholiths pegmatites occur mainly as irregular masses.
Pegmatitic solutions were thus ooncenﬁrated 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-
batholithie rocks. In a road-cut in lot 28, range VI, mass-
ive pegmatitic material of the border zone can be seen trun-
cating volcanlc beds, and ieins of guartz and pegmatite are
ipjected‘hlong bedding planes. Fewer pegmatites were seen
in the Malartic and Ascot blotite granodiorite stocks,

 w1dths vary from less than an inch to tens of feet,
lengths being also very variable. The pegmatites are believed
to 111 fractures developed during the cooling stages of the.
batholith.

Macroscoplcally the pegmatites are elther white, -
or pinkish, due to concentratlions of red garnets or pink
feldspar. Quartz, feldspar, muscovite, and smaller quantities’
of garnet and blotlte are easlly recognizable, ' Coarse tex-
tures and zonal structures have been develqped. Spodﬁmene
was found in clusters of small white orystals in lot 7, Range
VI. Molybdenite in scattered flakes or pockets was found in
lot h; 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 incluslons of pegmatitle material.
A few large corystals of bismuthinite are associated with the
molybdenite in this occurrence. Beryl and columbite-tantal-
ite was not found in the map-area. Garnets ocecur in well-
formed, red crystals and are of widespread occurrence.

Economle deposits of spodumene and molybdenite as

well as scattered occurrences of beryl, columbite-tantalite,
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and lepldolite have been found in complex pegmatites‘of the
Preissac-La Corne bathollth. Consequently they have boen
fully described by previous investigators (18; 15).

-The commercial deposits are all assoclated with
the La Corne granite mass, Halferdahl {7, p. I7) explains
this difference by showlng that the La Corne granite conteins
twice as much lithium as the La Motte granite. During ory-
stallizatlon the ricas, especlally blotite, in the La Motte
mass retainsd more lithium than the hormblende 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 granlite contains three times as much lithium
as the granodiorite. Beryl-beariﬁg pegmatites ococur in »
zonés within the bathollths, spodumene, and molybdenite peg-
matites near the contact or in pre—batholiﬁhic~rbck near the
contacﬁ'of fhe‘baﬁholiths. Aplites ars slmilar to begmatites
in-mineralogy and are found grading into pagmatites. Quartz
veins, and‘pegmatitic quartz veins are genetlcally related

to the other late Intrusives and are ineluded in this section.

Epidote~rich Aplite Granite

A small group of'outérops occurs between lots 22
and 26, near the road between ranges V and VI. The rock is
fine t6 medium grained, slightly pinkish in colour wiih 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 plagloclase (alblte to

oligoclase),,is per cent orthoclase and microgline; and 15

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

ities of titanlte, and serlcite are the remaining conatituents.

The texture 1s allotriomorphic-granular wlth interiocking
anhedral grains of feldspar. The wrliter concluded that the
rock 1s sn epldote-rich aplite gronilte representing the last
water-rich phase of a bathollithic intrusion. A wvery stfong,
lineation strikes about S. 75° E. and may indicate that this
aplite granite 1s part of the earlier blotite granodiorite
intrusiohs.» The low percentage of potassic material also - -
shows that 1ts,campqsition i3 closer to that of the greanod-
iorite then the monzonite. S _

. - A perlidotlte-~aplite coﬁtact 1s exposed, end there
1s ample evidence of assimilation of basic material by the
aplite,,ﬁnd sllicification of perfdotite near the contact.

gabbro Dykes

Three major dykes of gabbro are présent in the
area, They ahali 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 outeropping in the southern third of the map-area.

Thelr strike averages N. 55° E, the major direction of strike
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of such dykes in the regilon. .Local variations of strike
produce rather slnuocus 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. B |

Contacts with the invaded rocks are always sharp.
The gabbro 18 chilled to & 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 thicknesaes

" of the dykes vary by as much as 20 feet within short dlste

ances aldng strike length, Scalloped contacts and wvariable
thicknesses are particularly noticeable in range 1, lots 8
and 9, where the dyke cuts the older gabbro of the peridot-
ite-gabbro complex.

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 feldaspar of lath-like habit,
pyroxene and minor epldote and pyrite,

O0ffshoots 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 1s inter-
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rupted across strike by peridotite, The dyke has a chllled
contact agalnat the peridotite and 1t appears that the dyke
failéd,to reach the present surface. This type of occurr-
ence is probably cormon, but is obsocured by alluvium and
glaclal material. Where outcrops of dyke rock are.found,
however, they afe high and prominent and have rounded tops.
A selvage of the invaded rock is often found on the side of
the outcrop.

Strong Jjoints wlth nearly vertical dips sare com;
mon. The two maln 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 1s likely
due to contraction on cooling,

‘ Xenoliths of volcanles, some containing appreclable
pyrite, arse included in the southern dyke in rangé 11, lot 30.
~ Here too, contacts on opposite sides of the dyke appear to
have been displaced perpendiculariy across the width of the
dyke. This would indicate that the dykes were forcefully em-
placed, pushing aslde the country rock. Little or no replace-

ment of the wall-rock took place.

Plelstocene and Recent

Glaclal Lake Barlow=0jibway covered all of the
present surface of the area with the pbésible exception of

ﬁart of'the"granite uplands;’clays and silts deposited 1n
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this lake obscure nost of the pre-Plelstocene geology.
Other deposits related to the lce-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‘ciosses the four
northern renges of the map-areas and appears to terminate
in range IV, is shown by Wilson (19) to be part of a major
esker which 1s over 100 miles long. The esker is not con-
tinuous along its whole length, snd is variable in its
appearance. |

The esker has been formed by a'series of overlapp~ .
ing delta dapbsits which were 1laid down in the lake at‘the' |
edge of the ice~front. This may be called a retrogreésive
delta.

Along the esker there are a number of small de-
pressions, one br which 1s filled with water. These are
thought to be kettia hoies formed by the melting of ice
blocks trapped in the delta sands. The small lakes along
the eastern edge of the esker sand piain, on the other hand,
were probably formed in wind-scoured deflation hollows.

During the lowering of the watéra of Lake Barlow=-
0Jibway the esker became a shore feature., 0ld shorelines on

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



rhotographs.

Sand Dunes

Freeman (Q, p. 184) has drawn aﬁtention to the
fagt that the formatlon 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 X, 18 an area about 1 mile wide which 1s covered
with sand dunes of distinctive shapes and sizes. The dunes
are elther parallel, slightly curved ridges, or nested clust-
ers of ﬁ-shaped ridges with oonvexitieg pointisg south of
east in all cases. Parallel ridges are generally between
100 and 500 feet apart, and seldom more than 30‘feet_h1gh3
iengtha\are variable, U-shaped ridges are of the same size
with the inner side of ths ocurve steeper fhan the convex
side In most ceses, 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 partlally destroyed by wind action. Bedding was not
observed because of the cover of unbedded sand, but bedding
hes been obéerved'in road cuts through similar types of
dunes. |

The dunes have characteristics identical to those

of sollan sand dunes and have been classified according to
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Melton's classification (12, pp. 113-145) 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, horaines, and
outwash plains of sand and gravel. The convexities of the
U=-shaped dunes always face due east or slightly south of east.
The prevalling wind must have been westerly.

Because of the close association of beach and dune
forms and the lake levél, 1t 1s more than likely that the
dunes were formed during the years when the glacial Lake
Barlow-0Jlbway was finally drained whenkice melting allowed.

the water to escape northward to Hudson Bay.

Varved Clays and Concretions

The best exposures of varved elays are along the
shores of Lakes Malartic and La Motte., The totél thickness
of the formation 1s 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 ﬁsually thinner than the
summer layers. Contacts between winter layers and everlyling
summer léyers are sharp. Calcareous concretions in a great

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




great numbers have been eroded from the varves and washed

onto.the beaches.

STRUCTURAL GEOLOGY

The belts of rock which cross the map-aréa are
:paft of a regional structural feature which has been inter-
preted by earlier investigators aé a major anticline or
aﬁticlinorium‘ The southern 1limb is to the south of the
map-area, and thé northern limb extends inté Flguery township
to the north of the La Motte batholith, The map-ares pro-
bably lies for the greater part along the northern limb of -
this structure, although the axls of the fold may cross the
southern part of the area. No fleld evidence was obtalned
to Indlcate the presence of this major axis; The. axlal
trend 1s east to south of east, and the fold plunges to the
west. The major axls of the Preissac-La Corne batholith
also strikes east. | |

Schist@sity, foliation and cleavage are generally
well-~-developed and their strikes parallel the general struct-
ural trend of the rocks., FPractically all strike measurements
are from 50 to 20° south of east with dips generally betwesn
500 aﬁd 80° to the northeast., The reglonal strike changes
progressively with the result that the northern bélt of vol-
canic and sedimentary rocks curves to the northeast following

the contour of the-La Hotte 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
focks between these two diverging belts.
A series of ultrabaslc bodies are intercalated with
the volcaniec beds., The repetition of the volcanic-ultrabasic
rock serlies may be‘dﬁe to a nmumber of separate ﬁeridotite
8il1lls having been injected into the folded wvolcanie rocks,
or to the 1soclinal foldinngf both volcanic and ultrabasic {
rocks during ﬁhe perliod of mountain building. This tight |
folding would agres with the theory that the major structure
is anticlinorial, Drag folds and minor folds with axes which
— strike In varylng directions indlicate that the folding is far
nore ﬁomplex then indicated by the relatively simple‘regionalk
trend of the formations. Jones (10) found proof of crosse
folding in the northeast quarter of La Motte township which
helré to aceount for the divergence of the belts of older .
rqoké. There 18 a regretable lack of structures by which | :
tép detenminatidné can be made. For thls reason the presence |
of isoclinal folding cannot be prévad.
” A factor to be considered when viewing the broad
sﬁructural plcture 1s the possible effect of the foreceful
intruéion qr the baiholithic masses. It 1s more than likely
ﬁhatvﬁheir inﬁruaion subsequént to the period bf folding
forced the invaded strata into new positions, and may have )
s cﬁﬁsed the cross-folding to take place., The evidence of

forceiul intrusion may lie in the féotAthat the roof pendants
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have attltudes differing considerably from the general
attitude of the belts of older rocks. The manner in which
the schlstosity of the sedimentary formation follows the
contour of the La Motte bathollth also points to forceful
intrusion. |

The structural features of the granitic masses have
been described in detall by Dawson (3). It may just be noted
that the follation in the granlte ls generally parailel to the
foliation and bedding of the older rocks which surround it.
The granite is &ssumed to be ﬁost-tectonic.

No major faults were observed but minor shear zones
are numerous in the pre~batholithie focks. Shears gsnerally
parallel the structural trend of the formations. From the
distribution of tha formations, however, 1lt 1s 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 directlons are varled, but the majority cut
the formations at h}gh angles thereby lndlcating that they
probably resulted from the compresslive stresses which'éaused '
the folding of the anticlinorium,

. The contact of the La Motte batholith dips to the
south under the northern belt of sedimentary and volcanic

rocks. It is not known whether this granitic mass joins the
Proaiasac bathollth and the Malartle astock at depthi 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 aﬁ present the only commercial con-
centrations of nolybdenite in Quebec are being mined there
(). -Zonad pegmatite dykes assoclated with the granite
masses carry commercial quantitles of spodumene and beryl.
Rowe (15) has described these pegmatite deposits in detall.
~ Metallie mineralization 1s likely to occur In the rocks
mgrginal tq, or a8 Iinliers within, the batholith. One of
the largest bodles of ﬁltrabasic roocks iIn Western Quebec 1is
present in the map-area, Such ultrabasic masses are notable
source and host rocks for various types of ore deposits in |
paéticular nickel, This half of La Motte township.has 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=-areas |

(1) Nickel is found assoclated with the ultrabasic rocks
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in narrow,; lenticular bodles of massive pyrihotite, pyrite,
and minor chalcopyrite in shears in peridotite and dunite.
Small, scattered zones of pyrite with traces of nickel have
been found by diamond drilling in the ultrabasiec rocks.
(11) Molybdenite, in flakes or occasional pockets, occurs
chiefly in quartz~-velns and associated pegmﬁtitic materials
in the marginal zone of the Preiésac batholith. Very small
amounts of biamuthinitg are>present.with the molybdenite.,
(111) Molybdanite also occurs 1n very small quantities in-
the granite of the marginal zones of the masses, The mineral-
izatlon appears to be assoclated with shears in the granite.
(iv)‘ Sulphide mineralization, principally pyrite with very
sméll amounts of chalecopyrite, magnetite, and pyrrhotite“

are found in sheared greenstones, or in the vicinity of grén-
itic dykes cutpiﬁg volcanic rocks. |
(v) A féwﬁzdned pegmatite dykes’with small quaﬂtities of
spodumene have beep found in an area along the northeast
border of the map-area.b -

A few crystals of beryl and columbite-tantalite have
been found in pegﬁatite phases of the granite masses.

One ‘base-metal sulphide ore body has been disecovered
in the map-area, It 1s 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-bsaring quartz-vein
occurring}in range II, a molybdenite occurrence in granite~
in range VII, and a small zone of nickel-bearing basic rocks
in raﬁge IV,

Mineralized areas have been lnvestigated by stripp-
1ng, trenching, and test-pltting. In 1957 extensive geophysi-
cal surveys covered most of the greenstons belts as well as
part of the area of ultrabasic rocks. A total of approximately
37,000 feet of diamond drilling was done to investligate the
anomalies found by the geophysical éurveys. This resulted
in the outlining qf the Marchant Mines ore body; but the re=-
mainder of the results were disappointing. In 1955 and 1956
the search was primarily for pegmatite daposits in the north-

eastern part of the map-area.

Marchant Mining Company Ltd.

A

t

The company property, located in lots 6 to 17 in-
clusive, range V, was the scene of & programme of magneto-
meter, reslistivity and electromagnetic check surveys, as well:
&3 a geologlcal reconnaisssnce survey, in 1957. This followed
the discovery of a surface exposure, approximately 120 feet
long and 10 feet wide, of a nickel-bearing mineralized zoné'
assoclated with ultrabasic rocks. The geophysical surveys
outlined an oval-shaped anamalous aresa, approximately 3,506

feet long and 1,200 feet wide. In detail three anomalous
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zones were outlined within this area, and sn extensive drill-
ing programme delineated the nickel ore body, but féiled to
uncover any further areas of mineralization. Approximately
20,200 feet of drilling was done in 43 closely speced holes.

The discovery outcrops were covered by a gossan,
and stripping of overburden exposed further areas of gossan,
The strike of the ore body 1s approximately northwest, and
it dips to the northeast at about 45°. The main ore zone
appears to be composed of one or more narrow, possibly lenti-
cular, veins of massive sulphides. In some caSes Narrow
stringers of sulphlides are separated by waste material., Scat-
tered patches of ﬁineralization, and some.dlssemination of the
sulphides is also evident. At the northwestern end the ore
gone appears to have been faulted northwards for about 25 feet.
A subsidiary zone of low grade sulphidé mineralization is
present approximately 200 fest north in the hanging wall of
the ore body. The strike length of the body varies with depth,
averaging about 400 feet in length. The widths of the main
zone ofAmagsive 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 1is 2 per cent ﬁi.
The body hes been proved to the 800 foot horizon.

The geology is very complex because of the simil-
arity between peridotite, altered volcanic rocks, and fine-
grained gabbro..‘The writer malnteins ﬁhat all three rock
types are present, and that minerallzation is lisble to be
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found in any one of these types. On the other hand, company
reports show that only varlieties of ultrabasic rocks and
granlte dykes were intersected in the diamond drill holes,
and the massive sulphides are only found in ultrabasie rocks.

The sulphlde bodles are composed of nickeliferous
pyrrhotite, pyrite and'chalcopyrite. The nickel~bearing
mineral pentlandite which is mixed with the pyrrhotite cannot
be recognized macroscoploally. '

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 exsmination of the ore body.

Continental Mining and Exploration Ltd.

Lots 20, 21 and 22, the southerm half of lots 23
to 29 inclusive range IV as well as the northern half of
lot 23, and lots 25 to 28 ineclusive, remge III, are known
as the Cubriec 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. Trenchlng 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
N1, but the body 1s 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 optioned by Violamaec in 1957
for the period of a year. Magnetometer, resistivity énd
electromagnetic check surveys were done on the northern halves
of the lota with no posltive results. Sulphide mineralization,
'mostly pyrite and small amounts of chalcopyrite and pyrrhotite,
are found in altered acld to intermediate lavas. As early as
1938 shallow trenching had been done along the mineralized

outcrops. - Samples were assayed for gold with no success.

Fast Sullivan Mines

This company with Sullivan Consolidated Mines Ltd.,
hold the clalms to lots 1 tp 7 inclusive, range VI, and lots
1 to 5 inclusive, range V. The Le Blanc Option ground, lots
16 ©0..19 ineclusive, range IV, was examined at the same time
as the above property. Magnetometer surveys and approximately
17,000 feet of drilling done in 1957 falled to establish the
presence of an orebody. Magnetlc anomalies are believed to
have been caused by hlgh concentrations of megnetite or iron

carbonate In the ultrabasiec intrusive rocks.




Yim 51 -
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, 8ll in range V, and the southern
half of lots 28 to 33 inclusive, range VI. A dip needle and
geologlcal 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 epldote-
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 iIn the west half of La Motte township comprise part
of the claim group held by Ascot Metals. In 1955 electromag-
netic, magnetometer, and geologlecal surveys were conducted |
and 27 holes were drilled in the search for llthium-bearing
pegmatites and thelr 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 townshilp. |

Pogmatite 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.
Eiotite granodlorite was found to be a favourable host rockA
but aplites énd‘pegmatites are present‘in all rock types
older then the batholithic granites. The larger pegmetite
dykes are zoned and these ¢contain the>greaﬁest conéehtrétions

of spodumene crystals. An ore deposit was not found.

Ciglén Claims .

- In 1956 a geologlcel and magnetometer survey was
done on the northern halves of lots 28 to 33 inclusive,

range VI, No nminerals of economic lmportance were found.

New Goldvue Mines Corp. Litd.

Lots 29 to 32 inelusilve, range‘VIII, are part of
a block of claims held by the company, the remainder of the
claims belng 1n the northeast quarter of the township. Elect-
romagnetic, self-potential, mapnetometer, and geologlcal sur-
veys were carried out in 1955. 8ix condueting zones were
outlined by the electromagnetic survey and three of the
anomalies were drilled in the eastern section of the property.
No_sulphideé were found and 1t was concluded thet water in

the over-burden caused the anomalles.
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Wilrieh Petroleums Ltd.

_ The portion of the property 1n the west half of
La Motte townshlp held by this company conglsts of the south-
ern halves of 1ots(28 to 3g5inq1usive, renge X, and the
northern haivés of_léts~31 and 32, range IX. A geologlecal
surﬁéy was done in 1956. The granlte in the westernfsection
of the property was devold of any noticeable structures of
minéralization. A few small occurrences of finely diséemin-
ated beryl crystzls In pesmaiites were found in the eastern
section of thé property, but they are not of economic size

or grade.

Dupas Metals Ltd.

This companyvowns Tour claims, comprising lots L
to 7 inclusive, range IX. In the middle of lot 5, on the -
east slope of a granlte ridge, a large quartz vein is exposed.
It is 800 feet long in a northerly direction, and dips less
than 30° 'east. The vein contains & few inclusions of aplitic
granite materlal and muscovite-feldspar-quartz pegmatite
segregatlons, 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 1in small, well formed hexagonal crystals sparsely dis-
seminated in gquartz and pegmatitic material, A few crystals

of blsmuthinite are also present, Two zones of mineralization
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wore Lrenched after a geologlcal examination was ﬁade of
the property in 1951. In March, 1957, four hol?s totalling
640 reet were dfilled, aﬁd they showed that thé true ﬁidth
of the vein 1s approximately 10 feet. Four assays showing->\
beﬁween'0.0S per cent to 0.43 per canf MoS» préSant in the
vein, and 0.063 per cent Bi was the highest value of bismuth
obtained. | |

Savigny - Ouelétte Claims

A molybdenite occurrence in granlte in the south-
east corner of lot l, range VII, has been exposed by stripp-
Ing. Thé molybdenite, possibly assoclated with minor shear-
ing in the granite, occurs in patches and d few disseminated
Erystals. Inclusions of blotlte schist are scattered through
the granlite around the mineralized area, snd the contaot bef-
ween the granite and thersedimentary belt is a shdrtAdistance
to the south., The grade and slize of the mineralized zone has
not been detenmined._ A more detailed examination is scheduled

to be carried out at some future date.
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