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NORTH SHORE OF THE SAINT-LAWRENCE

AGUANISH TO WASHICOUTAI BAY

by Jacques Claveau

INTRODUCTION

The geology of the coast between

Aguanish and Washicoutai bay, along the north
shore of the gulf of St-Lawrence, was mapped by
the writer during the summer of 1944, The straiggt.-
line distance in an east-west direction between
these two places is about fifty-five miles, but
the distance covered in following around the many
points and bays is considerably greater.The prin-
cipal village, with a population of approximately
400, is Natashquan, twelve miles east of Aguanish
and 530 miles below Québec city, It is served
regularly during the sumer months by boats of
the Clarke Steamship Company, sailing from Mont-
real and Quebec, Other settlements and their pop-
ulation include Aguanish (250), Ile 4 Michon
(100), Kogashka (50), and Musquarro (one family),
Natashquan, however, is the only village where
large amounts of varied supplies can be obtained,

TOPOGRAPHY

The shoreline, cxcept for the regular,
monotonous sand beaches between Natashquan and a
point three miles west of Kegashks river, is in-
tricately dissected and generally fringed with
innumerable rocky islands and roofs, The relief
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is low from Aguanish to Kegashka river, the
highast points not exceeding fifty feet above
sea level,with the average elevation in the neigh-
bourhood of five to fifteen feet, East of Ke-
gashka river, tho relief inecreascs appreciably
and the shore is frequently a low, shear wall
almost devoid of landing places, At several
places east of Curlew point, the elevation ex-
ceeds 100 feet,

GENIRAL GROLOGY

The consolidated rocks salong this
seotion of the coast are all of Precambrign age.
Between the villages of Aguanish and Natashquan
they are for the most part granites, granitiec
gneissos, and pegmatites, but ineluded within
theee are several bands, up to a mile and a half
wide, of highly metamorphosed sedimentary rocks,
predominantly quartzitic, Then follows the low,
exposureless beaoh already rcferred to, cxtend-
ing ecastward to a point three miles west of
Kegashka harbour, Beyond this, to Washicoutai
bay, the coastal roocks arc again granite with
included belts of granitic gneiss,

Numerous concordant dykes of a black
rock whieh, in some placcs at least, is distinct-
ly a gabbro or a diabase, cut both the igneous
and sedimcntary rocks,

Precambrian

Sedimentary Rocks

The bands of sedimentary rock included
within the granite and gneiss in the ten-mile
strotech of shorc between Ile 8 Michon and Na-
tashquan have a northeasterly trond, The rocks
are predominantly quartz-rich, but in general
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metamorphism has been so extreme as to leave
in doubt their original composition, That they
are of sedimentary origin, however, is clearly
shown by the presence,in places, of typical im-
pure gquartzites, well=banded quartz-biotite
schists, and, more rarely, of beds of coarsely
crystalline limestone, All these bodies of sed-
imentary rock have suffoered pronounced and repeat
ed granitic injections which have created a great
deal of complexity in their mineral composition,
The most useful field criteria for thoir iden~
tification as sedimentary rocks arc their bedded
character and tandency to be rich in quartz or
biotite, or in both of these minerals,

Banded Granitic Gneiss

Undor this term arc included highly
mctamorphosod rocks of granitie composition with
alternating, massive bands of light and dark
mincrals, Typically, the banding is vary sharply
defined, but in some occurrences it is indist=
inttor almost absent, However, it 1is always
noticcable when the outcrops are viowed from a
distanco,-

The light bands consist of quarts,
feldspar, and, generally, small amounts of dark
minerals, On the basis of their composition and
texture, they may be classed as granitic, peg-
matitic, or aplitic, The typical dark bands are
composed of closely packed flakes of biotite,
more raresly of hormblende or chlorite, in a
subordinate quartz-~feldspar matrix,

Individual bands range in width from
a small fraction of an inch to over +two feet,
They may persist with a fairly uniform width for
several hundred feet, but some are of relativoly
short length, pinching out completely or fraying
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into a number of thinner filaments,

Typical banded gneiss appears spas-
modically se concordant bands within the ntrusive
gneissic granite that borders the coast between
Kegashka and Washicoutai bay, end it also forms
en epprecieble portion of the rock complex ex-
posed along the coast between Aguanish and Na-
tashquan,

The origin of the banded gneiss is
doubtfuls In part at least it is believed +o
have resulted from lit-par-1lit injection of
sedimentary rock by granitic magma.

Augen Gneiss

A strongly gneissic rock of granitic
composition and with an augen structure forms
extensive outcrops on the east bank of Aguanus
river, at its mouth. This augen gneiss grades
westward into = granite gneiss whose intrusive
nature is unmistakable., Half a mile esastward fom
the mouth of the river, it disappears beneath a
heavy blanket of sand, and the next expesures,
about 2 mile farther eastward, are of a coarse
granite somewhat similar to the augen gneiss but
with the augen structure much less pronounced or
ebsent, and much poorer in ferromegnesian min-
erals, This granite may be & transition facies
between the augen gneiss at the mouth of the
river and the granite-gneiss to which it pesses
farther east, The typical augen gneiss is coarse
grained with large 'eyes! eand elongeted lentic-
ular streaks of light~coloured minerals in a
groundmasgs of faldspar, biotite, and chlorite,
minor magnetite, and occasional hornblende, The
'eyes! and 'lenses', which may be as much as sev-

erel inches in size, consist of crystals of feld-
spar (chiefly) and quartz, or of a§gre ates of
small crystals of both. Evidence of intense crush-
ing %s seen in the .... - . )
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fact that these small erystals are in many cases
fragments of originally largor ones,

Although extensive exposures of the
augon gneiss were seon only in the vieinity of
Aguanish river, the granite at various points
along the coast locally displays this structure.
It appears to be a step further in the metamor-
phism than the development of a strong gneissic
banding, since it was observed that, before pas-
ging to an augen facies, +the granite first be-
comes gradually more and more strongly gneissic,

Granite~Gneiss and Granite.

Gronite 4is by far the most abundant
rock exposed along this section of the coast and
except loecally and in occasional dykes, the rock
is in some degree gneissic, The gronite is nob
all of one age, but, if it is at all possible to
establish +the relative ages of the several ins-
trusions, very detailed work would be required,

Granite-gneiss extends easbward from
the village of Ile a lichon +to the first band
of sedimentary rocks east of that place, a dis-
tance of about two miles, As already noted, it
and the augen gneiss at the mouth of Aguanish
river arc probably facies of a continuous gran-
itic mass, The granite-gnciss is o medium~-
grained, pink or grey rock, It is devoid of
augen structure, but is characterizod by the
presonce of ribbons of pegmatite injcceted par-
allel +to the strike and dip of the gneissic
banding, The ribbons are slightly irrcguler in
width and length, swelling and pinching gently,
ending abruptly, or, less commonly, branching
off as stringers across tho goneral trond, In
places, such ribbons make up the bulk of the
rock; in others, thoy arc widely spaccd or may
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bo lacking over a considerable width of tho ex-
posed rock, A characteristic feature is the
presence, in addition, of fptygmatic! folds, that
is, of intricately folded or closcly crumpled
ribbons of injected pegmatite., The peculiarity
of these eonvoluted ribbons is that they have
not been folded with the gneiss; +the gneissic
banding does not parallel these intricately
curved veinlets of pegmatite,wherens the straight

ribbons, as noted above, are conformable with the

gneissic banding in both strike and dip.

Apart from the bands of sedimentory
rook already referred to, and shown on the ac-
companying map, the remainder of the shore bet-
ween Ile 4 Miokon and Natashquan is composed of
a ooarse, strongly gneissic, pink to red,biotite
granite,

The granite alternating with the
banded pgneiss along the coast between tho east~
ern limit of the Natashquan sands and Washicoulml
bay is in part o similar coarsc grained, strong-
1y gneissic, biotite wvaricty., For the most part,
however, it is finc~grained, poorer in biotite,
and less strongly gneissie, From the presence
of inclusions of onc granite in anothor, and
difforcnces in composition, it is ovident that
the large bodios of granite of this easterly
half of the map-arca do not all bolong to one
and the same mass or, at least, that they arc
not all strictly of the same age.

Basio Rocks
A concordant dyke, half a mile widec,
of gabbro occurs in granitic gnoiss on the east
side of ‘the mouth of Musquarro rivar, Adjacent
to the margins of the dyke, tho roek 1is fine
grained; otherwise, it is medium groained or,
loeally, coarse, It is massive ang fresh in
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some oxposures, gneissic and highly altered in
others,

A black, highly altered, strongly
gneissic rock forms a subordinate but persistent
member of the rock complex along other parts of
the section of the coast covered during this in-
vestigation, It occurs as concordant dykes or
bands and as small irregular masses, mapy ofwhich
are rudely lenticular, Some of these bodies are
e few hundred feet in width, bat,as a rule, they
range from a fraction of a foot to about ten feet
wide and are too small and Yoo abundant to be
shown on the accompanying map, They invariably
show chilling effects at their margins, where the
grain is much finer than farther in the mass.Hence
they are obviously intrusive into the adjacemnt .-
rocks, They consist now of highly metamorphosed
rock and are of four principal types: amphibolite,
chlorite schist, hornblende-biotite schist, and
biotite schist, the last two often containing var-
fious amounts of feldspar, It is believed thatall
of them wcre originally gabbro, In some rare ocases,
the dykes are fine~grained throughout and a dia-
basic texture is still well preserved in them, in
spitc of the altoration,

These basic dykes have, in many ine
stances, suffered drastic deformation in addition
to severe alteration by hydrothermal solutions,.
They oxhibit local sogmentation and squeczing
into leonses, indicating that the region has been
‘subjected to renowed disturbances subsequeont to
those that caused the structurcs (such as bonding
of the granito gnoiss) along which +the basic
bodies were intruded,

Granite Dykes and Pogmatite,

A few dykes of fine-grained, pink,
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bioti¥e~rioh granite cut some of the large masses
of granite and the gneisses of the area, A
pegmatitic granite which locally grades into true
pegmatite outcrops in small masses in +the four-
mile stretch of shore between Aguanish and the
first band of sedimentary rocks east of +that
village,

Large and small dykes of salmon-pinl
and red pegmatite are fairly abundant between
Aguanish and Natashquan, but farther east they
are not plentiful, They usually contain subor-
dinate amounts of biotite and greyish plagiockse
in addition to the large percentage of pink ortho-
clase and milky quartz, The pegmatite is +the
youngest rock of the Precambrian ocomplex of the
region, It cubs all the rocks previously des-
cribed, inoluding the basie dykes and those of
fine~grained pink granite, Where it cuts thase
dykes, it is frecquently secen to have been injcet-
od in a curious tflamboyant! pattern, that is,
in small, flamo-like splashos, This pecular pat-
tern of injection results from the filling by
pegmatite of gash feoatures in these basie and
granite dykes.

STRUCTUR§L_

Remarkable parallelism exists in the
trends of the various structural features of the
arca, Notable agrceement in the strike and dip is
found between the bedding of the sedimentery rodcs
and the gneissic banding of the granitic rooks
that cnelose tham, Between Kegashka river and
Washicoutal bay, granite which heas been intruded
as sheets between narrow belts of banded gneiss
has, itself, a moro or less marked banding par-
allel to that of the gneiss, Tho basie dykes ar
lenses have the same trend and attitude as the
rocks into which thoy are intruded, Most of them
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also display a strong schistosity oconcordant with
the banding of the surrounding granitic gneiss.,

The strike of the bedding and banding
oscillates between northwest and northoast, ox-
cept in the arca betweon the esetorn border of
the Natashquan sands and Rod Cliff point (pointe
du Cap Rouge), where it tends, as a rule, to be
east-west with a shallow northerly dip, The
trend of the bays and points generally provides
a faithful guide to the trend of the rock form-
ations, Between Aguanish and Natashquan, the
strike varies between north-northwest and north-
east and a moderate east dip prevails, Slightly
east of Red Cliff point, the formations strike
northwest, with an intermediate easterly dip.
Going eastward from here, there is a gradual
change in the strike to north-south, and »finally,
about halfway between lusquarro and Musquanousse
river, to northeest, and here +the dip ohanges
abruptly from east to west, Near Washicoubai bay
the dip again reverses to east and the strike
becomes very erratic in places,

A salient structural feature in the
aroca is the presence of prominent fractures
transverse to the trend of the banding, These
fractures have an approximate eastewest orient-
ation, Some of them show a slight displacement
along their strike and should be termed faults,

ECONOMIC GEOLOGY

Graphite

Occasional flakes of graphite were
observed in a lens of coarsely crystalline lime-
stone included in orumpled quartzites along the
eastern border of the most westerly band of
sedimentary rocks, about three miles east of the
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village of Ile & Michon, The limestone lens and
a few other similar ones are segments, displaced
and squeezed, of thin limestone layers that orig-
inally wore interbedded with the gquartzitic sed-
imentary rocks, The possibility of finding com-
mereial deposits of graphite is very small, as
the graphite is restricted to the limestonc vhich,
in turn, is wery rare along the stretoh of coast
examined,

Iren Sands

Largo deposits of iron sands lie near
the mouth of Natashquan river, They extond alorg
the six-mile strotoh of shore between the mouth
of the river and Mont-=Joli, o small hill two ard
a guarbor miles ocast of tho lighthousc at Matach-
quan point, The black ironsand occurs as flat,
elongated lenticular patches in a buff~ecolourcd
sand and is best scen on the beach or along a low
nearby beach escarpment cut by the surf, The
lonsos oxtend for soveral hundred feet inland
under a cover of grassy dunces in the wostern
part of *®he deposits and of heavily wooded peaby
topsoil in the eastern part,

The Natashquan iron sands havs been
¥nown since the early days of mining in Canada,
but it was not until 1911 that sorious attentim
was focused on them and a thorough study, which
lasted for thrce consccutive years, was under-
taken by the }Mines Branoch of the Federal Depart-
ment of lMines,

In 1911, MacKonzio (1) investigated,
by means of bore~holes and using a seven—inch

(1) MacKenzie, Geo,C., The Magnetiec Iron Sands
of Natashquan; Mines Branch, Departmont of
Mines, Ottawa, Pub, No, 145, 1912,
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sand auger, & narrow cast-west area of 169 acres
extending from the mouth of the river to Natash-
quan point, an approximate distance of four and
e half miles, and extending about 500 feet in-
land, As a result of this work he estimated
that, within this area, to an average depth of
16 feet, there were available 5,800,000 tons of
orude sand which would yield 500,000 +tons  of
magnetic ooncentrates containing 67 per cent
iron,

In the following year (1), he return-
ed with & 4~inoh drill, using a steel pipe casirg
which permitted of boring bslow ground-water
level, and investigated in detail +the sands at
the tip of the peninsule, The area ocovered ex-
tented two miles east of the mouth of the river
and for about 1,500 feet inland, totalling some
184 acres, In 1913, Parsons (2) exomined an area
of 340 acres, stretching from Natashquan point to
Mont=Joli and extending 2,000 feet inland.

The result of this three-ycar invest-
igation showed that, between +the mouth of +the
river and Mont=Joli, there was available a total
of more than 27,300,000 tons of dry crude sand
averaging 6,54 per cent of magnetle concentrates,

Magnetite

Magnetite occurs in pegmatite as
nodules not excceding the sigze of an egg and,
as a rule, much smaller, These occurrences aro
of mineralogical interoest only,

(1) MacKenzie, G.C,, Summary Report, 1912, Mines
Branch, Department of Mines, Ottawa,pp. 69-
71,

(2) parsons, C.,S,, Summary Report, 1913, Mines
Branch, Department of Mines, Ottawa,pp.90-96,
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Pyrite

Fine whitish pyrite is disseminated
in impere quartzites at a point about two and a
quarter miles east of the village of Ile & Mahm
or close to half a mile east of the western border
of the western~most sedimentary band, The shore-
line here trends slightly east of north, ocoin-
ciding closely in orientation with the sedimentary
beds, which strike about north~northeast and dip
steeply east, The mineralization is distributed
in a zone from 10 to 20 feet wide, running par-
allel to the trend of the quartzite beds and
following close to the water line, The rusty-
weathered surface of the mineralized gzone can
be followed for a total distance of 2,200 feet,
interrupted here and there by water of overburden,
In one place, there are, in addition to the dis-
seminated pyrite, splashes and lenticular winlts
of the mineral up to two feect long and half an
inch wide, An @ssay of a sample carrying the dis-
seminated mineralization gave 0,002 oz, gold and
0,054 oz, silver per ton, and 0,07 per cent cop-
par,

An occurrence of pyvrite was also mta
in Mistassini harbour, at a point on the shore
four and a quarter miles due west of the village
of Musquarro, The mineralization is at the con-
tact of granite-gneiss and pink pegmatite, in a
vein 20 feet in length and 10 inches in maximum
width, trending N,55°W. and dipping 40 degrees
to the northeast, The vein has a strong sciist-
osity developed parallel to its strike and ocon-
sists of pyrite veinlets, half an ineh or less
in width, in a rust-laden host of miea, quartz,
and a sof't, greenish mineral, probably serpent-
ine, The pegmatite wall of the vein econtains
considerable magnetite which persists, although
in gradually decreasing amount, to a distance of
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6 to 7 feet from the vein, Assay of a  samplec
from the richest portions of the wvein gave 0,002
oz, gold and 0,046 oz, silver per ton, 9.12 per
cent copper,

CONCLUSIONS -

As will be apparent, only very meagre
indications of mineralization were observed in
the rooks along and adjacaent to this section of
the coast, From a point threec miles west of Ke-
gashka harbour to Washicoutai bay, the rocks ex-
poscd are granite and granitic gneisses. and, cx-
cept at Mistassini harbour, they arc dovoid of
any notoworthy mineralization, West of Natmshquan,
the presence of fairly wide bands of scdimentary
rocks in tho granite is more cncouraging and, in
fact, there is tangiblc proof in at loast one of
thoso bands of the activity of mineralizing sol-
utions,

Despite the scantiness of observed
mineralization, it is recommended that prospect-
ors cxamine the area betwecon Aguanish and Natash-
-quan, The scdimentary bands hore arc large cnough
to constituto favourable loci for the deposition
of minerals, Observation along the shorec provides
only a very narrow croes-scection; the bands should
be followed inland and scarched diligontly before
passing judgment on them, The same holds truc
for the apparently barron eastorn part of the
aroa, The tendency is to condemn arecas of old
gneisses and granite, It is doubtful whethor this
practice is fully justifiable, As has been shown
in cartain districts near Romaine river (1) (2),

(1) Longley, W.W,, Forget Lakc Arca; Qucbce Dept.
of Mines, F.R.175, 1943,

(2) Clavoau, Jacques, Wakcham Lake Area; Quobee
Dept, of kines, P-R. 181, 1943,
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the rocks may change quite abruptly, giving phec
to structurcs and assomblagoes that are favoursble
for the formation of mincral doposits,

Broad goncwalizations on vast arcas,
bascd on the cxamination of rostricted portions,
arc not to be commended, If tho rocks of a sectim
of the coast arc barren, it docs not nccessarily
follow that o similar condition proveils inland,



