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BOUCHER - CARIGNAN ARFEA
LAVIOLETTE COUNTY

by
Me A. Klugman

INTRODUCTION

General Statement

The Boucher-Carignan area was mapped by the writer during
the summer of 1957. The area was mapped under the programme beling
carried out by the Geological Surveys Branch of the Quebec Depart-
ment of Mines,

The map-area l1s located within the Laurentian uplands, and
has a maximum elevation of approximately 1,500 feet, and there is
local relief up to 900 feet.

The map=-area lies within the Grenville sub-province of the
Precambrian shield, All of the consolidated rocks of the map-area
are of Precambrian age. Listed in order of abundance they are:
péragneisses and orthogneisses (which underlie more than two-thirds
of the map-area), granitic rocks, gabbro, syenitic rocks, and various
minor intrusives. The paragneisses and the orthogneisses of tﬁe
map-area strike roughly north and dip towards the east, Near the
granitic and gabbroic masses the regional trend has been greatly
disrupted by the intrusion of these rocks, The structures in this
area probably represent the western limb of a major syncline. Num-
erous minor folds have been traced in the field. A major fault,
expressed as a broad shear zone cuts across the north-eastern
corner of the map-area. This shear zone, which is associated with

a fault exposed at La Tuque, can be traced down the St. Maurice




-2 -
valley into the map-area from La Tuque.
No economic deposits of major importance were observed.
dowever, concentrations of magnetite and pyrite were observed at
several localities, as well as many commercial gravel and sand de-

posits, some of which are belng or have been worked.

Location

The map-area is bounded by longitudes 72°45' and 73°00°,
and by latitudes 47°00' and 47°15'. The map-area includes nearly
all of Bqucher township, major parts of Pollette and Carignan town-
ships,.and small parts of Turcotte, Baril, and Mekinac townships
and of Batiscan Seigneurie in Laviolette County. The total area
is about 205 square miles.

There are no towns in the map-area. The villages of Riviére-
aux~-Rats and Grande Anse are situated on the east bank oif St. Maur-
ice rive:, They lie three-and-a-half miles by road south of the |
northern boundary and near the centre of the map-area, respectively.
The town of La Tuque, 17 miles north of the map-area, is 131 miles
from Quebec City, 176 miles from Montreal, and 105 mlles nortn of.

Trois-RiviEres.

Access

The transcontinental line of the Canadian National Railways
passes through La Tuque, Highway 19 follows the east bank of St.
Maurice river, down the centre of the map-area from its northern |
to 1ts southern boundary. The highway Jjoins La Tuque to Trois-
Rivigres, 105 miles to the south., HNumecrous gravel roads, used in
lumbering operations and as service roads to fishing clubs, traverse

the map-area. In thne northwestern corner of tic maop-area are two
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lumber roads. 7The one follows Riviere-auz-Rats out of the northern
boundary of the area, and the other runs along the north bank of
Wessonneaun river aﬁd leaves the map-area in the northwest. Both
of these roads are joined to Highway 19 by a ferry at Riviére-aux-
Rats, wnich is operated by the Consolidatea raper Company. One
other road on the west side of St. Maurice river runs due west out
of the map-area to the Laurentian Fishing Club. It is counnected to
dighway 19 by a privately operated ferry at Grande Anse. Five
gravel roads join points on the east side of St. Haurice river to
Hignway 19., In the north itwo roads run southeast to a lumber camp
near the eastern boundary, and to Lac Vassal, respectively. The
first is a lumber road and the second 1s maintained by the operator
of the fishing club at Lac Vassal. In the centre of the map-area
a lumber road joing Lac Batiscan and the southern end of Lac Vassal
to Highway 19. /Another lumber road runs due east from Grande Anse
to Dickey Lake, however, this road can only be traversed for one-v
and~a-nalf miles from the St. Maurice river. A well-maintained
lumber road runs northeast from the southern boundary to Lac St.
Michel. The road is owned and operated by the Consolidated Paper
Company, and serves both a fishing camp on the lake and a lumber
camp to the north. The eastern section of the map-area can be
reached, in part, by roads Ifrom without the area, namely those
following Mekinac river valley.

Humerous portages Join many of the lakes to eilther St. Maur-
ice river or one of the lumber roads. There are also portages
linking many of the lakes in the map-areca., A winter road connects

Lac Poletite, on thne west-centre boundary, to St. Maurice river.
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A paved and maintalned cmergency landing strip was completed
for the Royal Canadian iir Force, Jjust souta of the town of Lz Tuaque,
in 1954, This strip is also used by private and scheduled commer-
cial aircraft, is located at Lac a Beauce, seven miles norith of the
northern boundary of the map-area,

There are only two rivers in the map-area which are anavigable
by canoe, These are St. Maurice river and Rividre-aux-Rats.
Wessonneau river is navigable along some streﬁches, but fast water

and rapids make 1t impractical for regular use.

Field Work and Acknowledgements

The base-map employed is the western half of the unpublighed
preliminary map no. which is being compiled
by the Topographnical Survey of Canada, and is to be publisied on
a scale of 1:50 000. The scz2le of the base-map is oae inch to 3-m.
Iraverses were spaced at hal® mile intervals, with cldsexr spacing
in areas wnere necessary. The mapping was done by pace and compass
with the aid of aerial pnotographs, which were supplied by the Royal
Canadian Air Force., On the larger rivers and on the lakes the map-
ping was done from canoes. In parts of the map-area exposures are
not plentiful, but in all cases sufficient data was obtained to make
interpretation possible.

The writer was ably assgisted in the field by T. Hasnimoto,
who performed the duties of senior assistant, and by E. Langlols,
A, LaPointe and P. Ayers who served as junlior assisvants, Ime.
Bastien performed her Jdutlies as cook. iuc writer is indebted to
tne Consolidated Paper Company for the use of their camp at Riviere-
aux-2ats ag a base-canp, and alzgc {or 1ioay osher courtegies during

tine field season. Ihc writer is - - o2y sroceinl to Mme, Elisabeth
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McKenzlie and the members of her organization for unlimited aelp

and assistance. The writer would also like to thank the jobbers
of the area for their help. The writer is also indebted to the
people of Riviére-aux-Rats for their many courtesies. Or. F. F.

Osborne made useful suggestions, for which the writer is thankful.

Previous Work

The first geological work carried on in this region was done
by A. P. Low (1891), who travelled west, through the two Wayagamack
lakes which lie northeast of the map-area, to St. Maurice river and
then turned south down the river and through the area. 0'Sullivan
(1908) mapped the geology along the transcontinental railway from
Hervey Junction, to the southeast, to Doucet, to the nbrthwest.

I. B. Crosby (1932) studied the physiography and drainage of the
St. Maurice valley with the accent on the glacial geology. M.
Piphane (1954) mapped an area northeast of the present map-area,

and M. A, Xlugman (1956) mapped the area immediately to the north.

DESCRIPTION OF THE AREA

Settlement and Resources

Inhabitants

There are only two settlements in the map-area, the villages
of Riviére-aux-Rats and Grande Anse. They are both situated on the
east bank of St. Maurice river and lie three-and-a-half miles Dby
road south of the northern boundary aad in the centre of the area,
respectively. Both are permanent settlements. A number of farms
and residences are scattered down both sides of St. Maurice river,

with the main concentration of habltation on the east side.
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4 nunber of summer cottages are also located on the banks of

St. Maurice River.

Industry

There is no industry within the area, but the pulp and paper
mills at La Tuque and Grand Here have an effect on some of the in-
hablitants, in that their occupations depend directly upon the

pulp and paper industry.

Agriculture

Farming is confined to the valley of 3t. Maurice river, as
other sections of the area are too hilly and the soil is too rocky
for farming. The farms are located on river terraces and as a re-
sult the soil is very sandy. Hay and dairy products are the

main crops.

Timber Resources.

The area is thickly wooded with black spruce the dominant
growth., Maple is also abundant, with balsam fir, white birch,
poplar, plain, jackpine and tamarack in subordinate amounts. Much
pulp wood is cut in the area for the Canadian International Paper
Company and the Consolidated Paper Company mills downstream on
St. Maurice river at Grand Meére, Shawinigan Falls and Trois-
Riviére. Most of the cutting is done by independent "jobbers" on
contract to these paper companies. |

Hardwood 1s also being lumbered in the area for local con-

sumption, and for saw mills downstrean.




Fisn and Game

Fish and game are plentiful in the area, There are several
fishing and hunting clubs which have been graanted the fishing and
hunting rights on certain lakes and in certain designated areas.
Two big lodges are located in isolated localities, one on Lac Petit
Carignan and one on Lac St. Thomas. 3Brook trout and lake trout are
the most common varieties in the lakes and streans, while pike,
white-fish, and catfish are the most abundant in the rivers. Moose

and deer are also plentiful, and partridge and wood-hens are abundant.

Water Resources

4 number of small déms have been bullt on some of the rivers
for water control. A large dam, north of the area at La Tuque on
St. Maurice river, was built and is maintained by the Shawinigan
Power Company, to supply power to La Tuque, the C.I.P. mill at
La Tugue and the Shawinigan System. The dam has a head of 114 feet
and 1ts control of the flow of water has a marked effect on St.

Maurice river ian the area.

Climate

No weather data is available from within the map-area, but
Wweather observations have been made at La Tuque, which lies 17 miles
norta of the map-area, since 1911, The mean annual temperature at
La Tuque is 38,23°F, The hottest months are June, July and August
with mean temperatures of 61°F, 62°F and 61°F respectively. August
and September are the rainy months with average rainfalls of about

three-and-~a~half and five-and-a-half inches respectively.




TOPOGRAPHY

The map-area lies witain the Laurentian uplands, and its
highest elevation is approximately 1,550 feet above sea-level.

The local relief is from 150 feet in the heavily drift-covered sec-
tions of the map-area, to 900 feet along the margins of the main
river valleys. In parts the relief is modified by moraine, which
mantles much of the map-area, particularily in the northwest and
West-centre, and in the south and east-centre.

The map-area is drained by St. Maurice river, elther directly,
or through Lac Polette and Wessonneau riﬁer; Rivi&re-aux-Rats; ILac
Carignan; Lac.Petit Carignan; Lac St. Thomas; and Lac St. Michel.
Most of»the smaller rivers in the map-area have steep gradlents,
except Whgre.they travefse moraine—mantied sections, while two of
the major rivers; St. Maurice river and Riviére~aux-3ats, are in a
mature stage of the.river cjcle. The other major river, Wessonneau
river, has a steep gradient zlong most of its length within the map-area.

Géomorphologically the map-area is a dissected péneﬁlain
modified locally by lithologic and structural controls, and to é
lesser extent by a.mantle of moraine., Three factors control the.
nature of the local relief. They are joint patterns, the structure
and composition of the uhderlying bedrock, and to a minor extent
glaclial and post-glacial deposits. The major joints commonly paral-
lel the bedding of the gneisses in the paragneisses. A less prom-
inent set of joints occurs at right angles to the bedding, and is
in places important as a topographic control.

The area is moderately rugged with most of the hills having
steep south~-facing slopes and gentle north-facing slopes. An ex-

ception is the valley of St. Maurice river which in places steep
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west-facing or east-facing slopes, or both. Steep scarps border
parts of the south bank of Wessonneau river.

- Away from the major rivers, and above the scarps which border
the rivers in places the local relief is never more than 350 feet.
In many places the rise away from the major rivers is more gentle
but an accordance of summit levels at 940 feet is the dominant fea-
ture both to the east and the west of St. Maurice river. The max-
imum relief in the map-area is 900 feet on the north and south sides
of Riviére-aux-Rats.

In the nortk east gquarter of the map-area, east of St. Maur-
ice river and norv.. of Lac Batiscan and Lac au Castor the drainage
is controlled by the gneissic layering of the para-and orthognelisses
and by the jointing which is parallel to and at right angles to it.
The trend of the drainage is NNW and is clearly seen by the elongate
shaped lakes (Petit Lac Carignan) and the tributaries which run at
right angles to them and the NNW flowing streams. These two struc-
tural features have in places produced a sub-parallel drainage pat=-
tern and in otheré a sub-rectangular drainage pattern. In some
places this angular drainage pattern has been modified by drift.

South of Lac Batiscan and Lac au Castor and east of St. Maur-
ice river the trend of the drainage in the southern part is just
east of north and swings to north-south in the central part at
these lakes. The drainage in this part is agalin controlled by the
gneissic layering of the para- and orthogneisses and by the parallel
and right-angled Jjointing in the gneisses and by the rectangular
-jointing in the massive igneous rocks. The relief in this quadrant
of the map-area is more gentle than in the northeast quadrant, due

to a greater effect of drift. The drainage here is sub-rectangular.
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In the northwest quadrant of the map-area north of the port-
age opposite Grande Anse and west of St. HMaurice river the control
of the drainage by the geologic structure is less prominent. The
cause for this is the more complex geologic stiructure and there is
a greater diversity of rock-types than in the eastern half of the
map-area. The drainage is partially controlled by the KNW trend of
the gneissic layering in the para- and orthogneisses, but dominantly
by the jointing which strikes northwest and by the fairly thick
veneer of drift in some parts. In parts the drainage is controlled
by the contacts of the igneous masses with the adjacent gneisses,
and also by the joint sets in the igneous rocks.

South of the portage opposite Grande Anse, in the southwest
quadrant of tﬂe map-area the relief is more subdued with local
relief here.having a maximum of 200 feet. Particularly along the
western margin of the area, the topography is modified by moraine.
The drainage in these parts is irregular because of the moraine.

The drainage control in this quadrant is similar to that of the
northwest quadrant in that there is a diverse assemblagé of rocks
in the southern part. The dominant drainage trend is from the
northwest, with the major control being jointing in the gneisses
and ligneous rocks.

Most of the major topographic features oxr the area are pre-
last glacial, with many of the major valleys now partially filled
~with gravel, sand and clay into whicin the present rivers are novw
cutting. The St. Maurice valley has a mexinum wicth of two miles
witnin the map-area with high, 40 foot, terraces bordering the river
in the wide parts. Only in the extreem south does the width of

the valley decrease to hali-a-mile, where vhe river is bordered
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by steep slopes on both sides. Throughout its length the valley is
mainly bordered by steep slopes.

Riviédre-aux-Rats flows in-a broad valley within the map-area,
with many meanders and ox-bow cut-offs. It 1s bounded by Cenozoic
terréces, with the bed-rock rising as cliffs on the north side and
as steep slopes on the south.

Wessonneau river has a steep gradlient throughout its lower
reacnes, flowlng Girectly on bed-rock, but near the western border

of the map-area the gradient is more gentle with minor meanders.

GENERAL GEOLOGY

General Statenent

The consolidated rocks of the map-area are all of Precambrian
age. IListed in order of abundance they are: weil-layered para-'
gneisses, wnich have some interlayered orthogneisses in them”(thése
rocks underlie more than two-thirds 0f the ma?-area), bibtité grén;
ite, nornblende granite, gabbro and metva-gabbro and various minorl
intrusives.

Although contact between layers in the gneisseé'are weli
defined, the tracing of individual layers 1is almoSﬁ impossiblé be=
cause of the thinness of fThe layers and the small size and wide
spacing of the exposures. Most of the paragnelisses have been in-
jected in varying degree by granitic material. Individually theée
injections are difficult to trace, hoﬁever, it is possible to trace
zones of intense injection, and these have been outlined by dotted
lines on the acgompanying map. Zones of this nature have been

called Lit-par~lit injection (reaction) gneisses. The tracing of

these zones has greatly facilitated the structural interpretation
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of the map-zarea.

The contacts between meta-gabbro and the adjacent rocks are
in places sharp, while in others should more properly be described
as gradational. However, these units can more easily bé traced
than the'lit-par—lit injection gneiss zones, and unlike the it~
par-lit'injection gneisses, repfesent distinct lithologic units.

Most of the gneisses strike northwesterly and dip east.

The major fold structures of the map-area also strike northwesterly.
In- the south part of the map-area the strike of the gnéisses is
north-south, swinging slightly toward the north-northeast in the
central and then toward the north-northwest and northwest in the
northern half of the map-area.

These strikes are in agreement with the writer's work %o

the nqrth_(Klugman.1956) and Tiphane (1954) who mapped the area to

“fhé ndrtheast 6f tne present map-area., However, the trends,do not
agree ﬁith thqsé_reported by O'Sullivan (1908) and Bancroft (1916)
who.mépbed afeas to‘the north and adjacent to the'map-area respec-
tiyeix;

Tﬁe contacts between the gabbro, bliotite grénite and horn-
blende granite are in pléces easily seen, but due to the sparse ex-
posure observed contacts canhot be drawn. The topographic expres-
sion of fhese,rock-types'also greatly facilitates the delineation
of theif boundaries. Age relationships between the intrusive
bodies, where they are in contact, are.also clear, as are the age
relationships between the intrusives and the gneisses where their

contacts can be seen. The presence of granitic lit-par~lit injec-

tion into the gneisses adjacent to the granitic rocks also deter-

mines the age relationships.
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Large stretches of the map=-area are mentled by moralne,

through which the underlylng bedrock protrudes in many places.

al of Formot

Cenozolc | Pleistocene Sand, gravel, clay, till,
and Recent boulder moralne

Pegmatite (not shown on map).
Pink biotite granite

1 Intrusives :
Pink hornblende granite.
Gabbro and metagabbro.

Precambrian

Reaction Gneisses (quartzofeldspathic)
or lit-par-1it injectlon gnelsses.
Quartzofeldspathic actinolite gneiss;
quartaofeldspathic blotite gneiss;
guartzofeldspathic pyroxzene geniss;
quartzofeldspathlic gnelss; garneti-
ferous quartzofeldspatiic gnelss.

Hornblende andesine gneiss (amphibolite;
garnetiferous andesine hornblende gnels
Grenville ' bilotite hornblende andesine gnelss;
Serlies? pyroxene andesine gnelss; quartzite;
limestone




grenville Series?

ae boucncr-Carignan area do not bear
much resemblance to the rocks of the Grenville Serles described by
Logan (1363) in the "type area" of Grenville township, Quebec.
Quartzite is not abuﬁdant out it occurs at several places througi-
out tne map-area. Limestone is also rare but is found in the map=-
area, mainly in the centre-cast part. In most localities quarizite
and limestone occur together, the quartzite forming the "backbone
between two layers of limestone. The exposure of 1imest6ne at this
locality is probably due to the protection to weathering given it
by the quartzite. It is therefore probable that other layers of
limestone may occur within the map-area, but because of its suscep-
tibility to weathering, it probably underlies local depressions or
small valleys and 1s now concealed. Bancroft (1916) has reported

a thin layer of crystalline limestone along the railroad Jjust east
of the bresent map=-area,

Because of the dissimilarity between the metasedimentary
rocks of the present map-area and those of the "type area, it is
unwise to blindly accept these rocks as part of the Grenville Series.,
It 1s possiblé however that these rocks are vart of the Grenville
Series that is neither present nor exzposcd in the type locality.

The gneisses, which crop out in 70 per centv of the map-area,
commonly contain abundant dark minerals with feldspar and with or

without quartz. The exceptions are the lit~par-1lit quartzofelds~

pathic (Reaction) zneisses which contain little dark minerals and
are composed mainly of quartz and feldspar. These gneisses shov
good linear structures with elongated quartvz lenticles and felds-

pars walcih have a preferred orientation in tihc direcivlon of the
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layering. Taey are moczt commonly medium-grained and pink to grey-

ish »ink. The majority ol the gnelsses in the map-area are pre-

5

ine- to medium-grained, and are from light grey to grey-
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green. ‘Gneissic structure is distinct, and lineation can be ob=-
served in all hand speclmens., The layers are well defined, with
light and darker layers alternating.

The minerals which are used in naming tne rocks are feldspar,
qQuarsz, pyroxene, hornblende, biotite and garnet., In some gneisses
in which feldspar is abundant the varietal name for the feldspar is
used in compounding the rock name. This has also been used in the
case oi the pyroxene when a specific variety dominates.,

uch of the quartz has undulose extinction, and many of fhe

plagioclase grains are bent and have part of their twinning obliterated.

Hornblende Andesine Gaeliss

Hornblende andesine gneiss underlies about 55 per cent of
the nap-area. The thickness of the individual layers is diverse.
YMost of the layers are one to two inches thick, but layers as much
as bthree feet and ag 1little as a Iraction of an inch thick are not
uncommon, The layers are commonly well defined and are produced
by alternating layers rich in light or dark minerals.

Ihe weathered surface is from light yellow-grey to a deep
red-brown, but the rock is easily recognized in spite of variation
in texture and colour. The weathered surface commonly has a dis-
tinctive "salt-and=pepper"” appearance. The fresh surface is from
Ligav grej o grey-grecn.. In places the contact Dbetween the gneiss
and adjacent aclid igneous intrusives is not sharp but rather grada-

~

tlonal and, thereforc, difficult to place.
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The rock has a grano-plastic and commonly cquigranular tex-
ture. Ihie average grain-size is medium. The amount of hornblende

iverse, with a maximum of 40 per cent.

[}

present in the rock is
Essential minerals of the rock are; hornblende, plagioclase, and
biotite. Apatite and mognetite are always present, whaile gquartz

is seldom absent. Accessory minerals include alkali feldspar,
garnét, hypersthene, augite, zircon, limoni%z, cpidote, sphene, and
chlorite. VWhere these accessory minerals occur in abundance in the
hdrnblende and andesine gneiss, the rock is considered as a variety
rather than a separate roclki~-type. These impure or variable types

are described following the end of this section.

The plagloclase is Irom énzs to An58 with an average compo-
sition df An4é. It is twinned according to the albite law, and
pericline twinning 1s also commonly present, Carlsbad twinning was
also observed in some grains. Some of the grains of plagioclase nave
been granulated and recrystallized, Alteration in the plagioclases
is not exténsive, however, in some sections alteration to sericite
and epidote was observed, and in some a cloudiness of the plaglo-
clases was noted. In one thin-section, however, alteration to a
félted, very fine-grained aggregate of alteration productis was
notable. Most of the thin-sections contained plagioclase grains
which showed the effects of stress. This is exhibited by bent
‘plagioclase grains and a partial loss of twinning in the grains.

The degree of loss of twinning is diverse. In some thin-sections
the deformation and loss of twinning is so great that accurate
determination of the plagioclase composition 1s difficult. Myrme-
kitic textures around tiae margins of some of the grains was observed
in a few places. The plagloclase makes up from 2% to 52 per cens

of the roci,.
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The hornblende is stronglj pleochroic in most cases from
pale olive-green or pale green to dark olive-green or dark green.
Other pleochroism observed is from reddish~-olive-green to pale olive-
green. The reddish and olive-green colours are probably due to a
moderately nigh percentage of iron present in the hornblende.
Alteration of some of the hornblende to biotite and magnetite was
observed in several cases, and alteration to chlorite in one thin-
section 1s fairly extensive. The hornblende makes up from 25 to
40 per cent of the rock.

Biotite makes up from four to 138 per cent of the rock. It
appears to be of two origins, as a primary mineéral and as a second-
ary mineral after hornblende and pyroxenes. Two varieties of bio-
tite occur, one pleochroic from honey-yellow to very dark brown and
the other from red-brown to very dark brown. The difference be-
tween the two 1s probably the difference in the iron content of fhe
biotites. This variation appears to have no relationship to
whether the biotite is primary or secondary. In some rocks the
two occur together in the same rock. |

Quartz, apatite, and magnetite are present. Quarﬁz never
makes up more than two per cent of the rock‘as a constituent min-
eral, It always appears to be of secondary origin, either intro-
duced at a later date or as an alteration product. The latter case
seems to be the most prominent. The grains commonly have an undu-
lose extinction which is the result of stress. Some very sm?ll
grains are sometimes poikioblastically enclosed in the feldspar
and hornblende.

Apatite commonly makes up to taree per cent of the rock.

In some tnin-sections it occuirs in or close to the dark minerzals
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whereas in others it is randomly distributed throughout the rock.

Magnetite is always present in amounts of up to eight per
cent in some thin-gections. In those rociks where magnetite is
abundant, many of the adjacent light coloured minerals are stalned
yellow.

Hypersthene‘and augite are abundant in some thin-sections
reaching a combined percentage of 20 per cent., However, in most
thin-sections they are only present in small amounts up to three
per cent. In the rock in which they are in large amounts, this is
undoubtedly the result of alteration from a gabbroic rock. This
however, is not the only orthogneiss in this assemblage as altera-
tion:to hornblende and biotite are pronounced in other thin-sections.
Altératibn of the pyroxenes to hornblende, biotite, and magnetite
is commoﬁ, aﬁd in some thin-sections a relic pyroxene cleavage can
be seen. In most thin-sectlons which contain pyroxene the acces-
sory minerals, sphene, magnetite and apatite are all spatially re-
lated to the dark minerals. Schiller structure Waskobserved in a
number of h&persthene érains, and several grains of augite showed
polysynthetic twinning. |

_'Garnet in amounts of up to five per cent 1s regarded here as
an accessory mineral to the rock. Where more is present the rock
is described as a separate varieiy.

“ Orthoclase is also present as an accessory mineral, and
where preéent in small amounts (four per cent) is regarded by the
writer as being of metamorphic origin, and not necessarily related
to any acid intrusive. Zircon is present in very small amounts in

some of the thin-sections examined.
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Amphitolite Yor the purpose of this reporti amphibolites

are considered as varieties of nornblende andesine gneiss waich
contain nornblende, and 1ts alteration products, as the most
abundant constituent in the gneiss.,

Tne ampnibolites occur as layers or lenses in the hornblende
andesine gneige and to a lesser extent as interbeds in the other
layered rocks. They algo occur around the margins of gabbroic
bodies and in places they grade into the gabbro. Where the acces-
sory minerals épatite, sphene and magnetite are spatially associa-
ted with the dark minerals, the amphibolites are assumed to be
orthoamphibolites (Patchett 1954; Klugman 1956). Where the field
relationships show én intimate association of amphibolite to gabbro
they are also considered to be orthogneisses.

There is the possibility that amphibolites which are con-
formably interbedded with other metaéedimentary rocks may be.of
lgneous origih, in the form of sills or flows. However, when tuaey
occur as interbeds in other metasedimentary rocks they are consid-
ered to be paraamphibolites, unless there is a petrographic relation-
ship of the accessory minerals sphene and magnetite to the dark min-
erals, or relict pyroxene gralns or structures.

Garnetliferous Andegsine Hornblende Gneiss is also considered

as a variety of hornblende andesine gneiss. Compositionally they
are better regardéd as varieties of amphibolite as all of the
garnet rich varieties observed in the field have the dark miaerals
predominating. Garnetiferous andesine hérnblende gneiss occurs
sporadically throughout the area, and nearly all occurrences are
spatially related to gabbro or identifiable orthocamphibolites. The

rock has a dark salt and pepper weathered surface with

o

e garnets




standling out in relief, On the fresh surface taey are dark Srcew-
black with walte and the garaet stands out. Tae principal consti-

tuents are nornblende, 40 per cent T cent;

i
I..J
&)

¢
}.Jo
O
(o)
l_'
jw]
163}
(0]
&
*

~
\]
£

Ul

3
&)

gariaet 20 per cent; and maznetite cight ver cent. Accessory mia-

erals are gquartz, blotite, chlorite, sericite, and anat
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the cnlorite and sericite occurring as =lteration oroducts of norn-
blende aund plagioclase respectively. Sone of the biotite present
is also secondary.

Lit-par-1it injectlon of zranltic material into the horn-

blende andesine gneiss and its varleties has taken place to di-

verse eXtent, Where lit-par-lit injection is obvious in the thin-

sectlon, the ainerals so introduced have not been included in tae

petrograpilc description of the overall rock. In some thin-sections

is

ct

i ifficult to determine tihc orizin of the quartz and alkalil

Teldspar as it shows not avparent relationship to the lit-par-1lit

injection, It is quite possible however that the potash feldspar
in particular is the result of metasomatism. In some gspecimens

the lit-par-1it injection has been great, and here porphyroblasts

of potash feldspar (principally micorcline) are numerous.
Accessory minerals in the granitic material of the injection

include garnet, magnetite and zircon.

Biotite Hornblende Andesine Gneiss

Biotite hornblende andesine gneiss was identified in the
field as amphibolite because of its close resemblance to amphib-
olite in the hand specimen. It is usually darker than the hornblende
andesine gneiss because of the higher percentage of dark minerals.

-t most commonly occurs spatially related to gabbroic bodies and
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glso as lnterbeds in the other gneisses., Because of its minzr..>g
relationships it is believed to be an altered product of basic .z-
neous rocks. In some places it appears to form parts of ortho=zph?
olite where the amphibolite occurs as layers in the other gneisses.
Thin-section examination shows the rock to be medium-grzine.
gneissic and equigranular with the essential minerals plagioclase,
hornblende and blotite in amounts of 38 per cent, 25 per cent and
13 per cent respectively. Other minerals include garnet, up to 12
per cent, and the accessory minerals augite one to two per cent,
. magnetite five per cent, and apatite one per cent. In places taer«

has been lit-par-lit injection but the potash feldspar and quarsz

so introduced are not included in the overall composition.

The average composition of the plagioclase is An42. There
is little alteration of the plagioclase. Much of the plagioclase
shows evidence of stress in the form of curved twinning, partial
destruction of twinning and undulose extinction.

Hornblende is apparently present both as a primary mineral
and as a secondary mineral after pyroxene (augite). It is strongl;
pleochroic from dark olive-green to pale olive-green. The horn-
'blende itself is altered, principally around its margins, to bio-
tite and nagnetite.

Biotite ocecurs both as 2 primary mineral and as an alteratic
product after pyroxene and nornblende. It is pleochroic from
honey brown to very dark brown (the primary variety) and from red-
brown to very dark brown (the alteration product). The biotite is
altered to magnetite, particularly the red-brown variety. The bio-
tite also indicates applied stress in the form of curved laths and

plates of biotite.
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Augite, although present in very small amounts, is signi-
ficant in taat it is the primary source of nucn of the hornblende,
biotite and magnetite present. Two features support the igneous
origin of the biotite hornblende andesine ganeiss. Tane first is
the presence of augite and the second 1s the spatial relationship
of all the dark minerals and the magnetite to one another.

Garnet is present in amounts up to 12 per cent. VWhere —this
amount of garnet is present the rock is considered as a garneti-
ferous variety of biotite hornblende andesine gneiss, and not as a
separate rock-type.

Apatite occurs as subrounded grains whicih in places have a
spatial relationship to the dark minerals and in other places appears
to have a random distribution in the rock.

Magnetite always occurs near t¢ or in thae doril minerilz.

Pyroxene Andesine Gneiss

Pyroxene andesine gneiss occurs as layers within the horn-
blende andesine gneiss. In the field it is not distinguishable
" from the hornblende andesine gneiss or the darker amphibolite, 1In
the hand specimen it is dark green on the fresh surface and reddish-
brown grey on the weathered surface, has a pronounced gneissic tex-
ture, and is medium-grained.

Under the microscope the rock is seen to be prominently
gneissic with the dark minerals oriented-with their long axes para-
llel to and in the plane of the gneissic layering. The constituent
minerals are plagioclase and pyroxene (auzitc and hypersthene).
Acceséory and alteration minerals are hornvlcuade, dliotite, chlorite,

" sphene, magnetite, apatite and zircon.
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Plagioclase, which makes up from 45 per cent to 72 per cent

of the rock, is Ifrom An41 to An48 in composition., The plagioclase
shows very 1little alteration. Some grains have bent laths and a
partial loss of twinning.

The pyroxenes make up from 12 per cent to 20 per cent of the
- rock. In some hypersthene is predominant and in others auglte 1is.
Hypersthene is pleochroic from very pale pink to very pale green,'
in some grains shows schiller structure, and alters to hdrnblende,
biotite énd magnetite. A few grains have a limonite Stain. Augite
in piaces shows faint polysynthetic twinning, and is commonly green
in colour although some‘grains show a blulsh tinge possibly due to
the presence of titanium. The auglte 1s altered to hornblende,
biotite, magnetite and sphene and all alteration minerals show a
spatial relationship to the auglte as do the alteration producté.
of hypersthene,

Biotite occufs entirely‘as an alteration minefal after py-
roxene and hornblende; The blotite, which makes up‘as much as four
per cent of the rock, occurs as both green and brown varleties both
of which are stroﬁgly pleochroilc.

' Hbrnblende, present in amounts up té slx per cent, occurs
as an alteration product of pyroxene., It 1s strongly pleochroic
from pale buff brown to deep brown.

Magnetite makes up to elght per cent of the rock in places
and occurs almost entirely'as a secondary mineral after the dark
minerals. Sphene, ﬁhich occurs in trace amounts is also a second -
ary product, after augite. The other alteration mineral is chlorite

~wWhich alters from biotite and hornblende.
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.. Other minerals present in minor amounts are apatite and
zircon, while epidote occurs as an alteration product of the lit-
par-1it injected potash feldspar.

Lit-par-1it injection of quartz and potash feldspar maxes

-up.as much as 20.per cent of the total rock in some localities.

Quartz1te

Quartz1te is not abundant, and was observed in only three
places in the map—area. The localities are two-and-a-half miles
“wesf of Grande’Anse, three miles southwest of Riviére-aux-Rats,
and near lac au Castor. In sll three oécurfencés the quartzité can
be traced over a moderate distance and in the case of the locality
west of Grande Anse it can be followed for one-and—a—quarter miles.
When p;esent it can easily be seen in the field because of its
white weathered;surface and the small ridges 1t forms. These
ridges are purely local phenomena as it is sometimes found cropping
oﬁ% along'thelbottom of a valley. At the locality'two-and-a-half
miles west of Grandé Anss, the quartzite forms the spine'of the -
”ridge along the sides of whlch limestone crops out. S

In the hand speclmen it 1s Uhlte to yellow-white, m3551ve,-
medium~ to coarse-gralned with, here and there, some v1s1ble bio-
tlte or graphite.

The quartzlte is most commoﬁly impure‘with impurities,
principally potash feldspar, making up as much as 30 per cént of
the rock. TWhen highly impure. the dark minerals, biotite, gfaphite,
and magnetite, give to the rock a slightly gneissic appearance. '>

Under the microscope the qﬁartzite is seen to be medium=-

to very fine-grained, with many of the grains having sutured
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margins. The gneissic structure can be partially seen in thee
form of narrow lenticles of finer grained quartz, as well as by
the preferred orientation of the dark minerals which have theilr
long axes parallel to and in the plane of the layering. Some of
the quartz grains have partial undulose .extinction.

Quartz is the most abundant mineral with potash feldspar
occurring in amounts up to 17 per cent. Plagioclase makes up
approximately one per cent, with biotite being the prominent dark
mineral. The biotite is pleochroic from light buff-brown to dark
brown and makes up as much as. ten per cent of the rock.

Epidote is present both as an alteration product of potash -
feldspar and as an.accessory mineral not associated with feldspar.
Other minerals present are apatite (two per cent), zircon, pyrite,

and magnetite.

‘Limestone

leestone outcrops in three places on the west s1de of
:St Maurice river one-and three- quarter, two-and-a-half and three
miles west of Grande Anse. The 1imestone in the second occurrence
occurs as the flanks of a hill Which has its spine formed by
quartzite. The limestone exposures converge one-and-a-quarter
miles along strike and can be traced for another half mile., To
the northeast of this occurence is another ridge of similar char-
acter which is the offset contlnuatlon of the' prev1ously described
occurence, This exposure is also a quartz1te spine ¢lanked by
limestone, and it can be traced northward for almost ooe~and-a-
guarter miles from the northwesi-southeast striking fault. The

The third exposure is not as easily defined as it is not protected
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by a resistant spine of quartzite.

In the field the limestone is of diverse purity, with im-

. purities making up as much as 27 per cent of the rock. It is very

coarsely crystalline, massive, and is from white through grey-
white to dirty white in colour. Visible impurities in the hand
specimen include garnet, biotite and, in one locality in particu-
lar, thin flakes of graphite. One exposure near the fault is
highly sheared.

In the more pure limestone microscopic examination shows
1t consist of 90 per cent calcite with dlopside making up seven
per cent, apatite two per cent, and'with a diverse limonite stain.
In some places calcite 1s seen to replace apatite. The rock is
.very coarse-grained, highly crystalline and massive.

Under the microscope the impure limestone is medium- to
coarse-grained, strongly crystalline and massive, with calcite
making up about 75 per cent of the rock. |

The major impuritles are quartz, tén per cent; plaéioclase
- An32, eight per cent; and, potésh feldsbar, five per cent.

The potash feldépar includes both 6rthoélase and microcline and
both are pérthitic. Diopside makes up five per cent of the‘rock.
Sphehe,,apatite and magnetite are the accessory minerals, each of
_which makes»up approximately one per cent of the rock. Epidote
occurs as an alferation‘product after potash feldspar. A limonite
stain is also present 1in plabes.

Much of thé quartz and potash feldspar in the rock appears
to have been injected, but some, particularly quartz and plagio-
clase, 1s enclosed in caleclte grains and does not appear to be

connected or related to any outside source. The diopside 1is
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rnost commonly isolated from an outside source. In many places it i:
spatially assocliated with guartz,., Some of the diopside may have had
a partial outsidce origin, but some, however, appears to be primary
and may have preceeded the formation of the limestone. t is there-
fore pos sxblc tnat this impure limestone may have been of a meta-

morphic oxrigin

Reaction Gneisses

Quartzofeldspathic or reaction gneisses‘are common through-
out the map-area. They are probably the result of intense lit-par-
1lit injection or alkali metasomatism by granitic material into the
adjacent country rock. Most of these rocks therefore are altered
varieties of some of the previously descrlbed guelisses in the

map~-ared.

Zones of muecn lit-par-lit injection ox reaction'gneiss are
indicated on vuiec accompanying map. Individuzl layers of the in-
troduced material are from fractlions of an inch to tens of feet
thick and made up largely of potash feldspar and quartz with either
nornblende or biotite or both as accessory minerals. A4t some
localities the injection material is more or less contaminated
by the minerals of the invaded country rock. In the couniry rock,
where injection has been great, porphyroblasts of potacsh feldspar
are commoil.

dighly distorted and deformed reaction gneiss is found in
the vielnity of massive granitic bodles. It is especially abun-
dant in the zone of snearing whilch cuts acfoss the northeastern
corner of tie map-a2rea. They are also fouvad far from any exposured

s s
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‘Quartzofeldspainic actinolite gneiss is a well-layered
gneiss which occurs as interbeds in the horablende andesine gneiss

particularly in the northern part of the mav-area. Its exact ex-

ct

S not kanown as 1t resembles a quartzosc variety of horablende

'_h

ent
andesine gneiss in the hand specimen, and only where actinolite can

-

ITield can 1ts distribution be

]

specifically be identified in tn
determined. Megascopically it is medium-grained, grey to grecn,
strongly gneissic, ané weathers to a red-brown. In all occurrences

tle material h2as been extensive.
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lit-par-1it injection o

Thin-sectlon examination shows it to be mediuwm-grained with
a clearly discernable gnelssic layering. Ain accurate determination
of the percentage composition of the rock is difficult because of
the extensive lis-par-1lit injection of granitic materizl. The
approximate percentages of the essential minerals, including the
injected material, are; vplagioclase up to 46 per cent; orthoclase
12 to 40 per cent; quartz 15 to 30 per cent; actinolite elght per
cent; biotite four per cent; and, hbrnblende thirece per cent. Acces-
sory and alteration minerals include hypersthene, apatite, epidote,
chlorite, magnetite, and a limonite stain,

Plagioclase has the composition of An32 and is, in places,
bent with some obliteration of twinniung. Some zrains show a felted
aggregate alteration to serlcite. Plagioclase in some places shows
penetratioﬁ alongz Iractures in quartz,

aetinolite is very pale green o colourless, with a few of
the coloured zrains showing a very weak pleociiroism. IThe extinc-

a1

tion angle is from 12° to 13°, llteratioan to biotite and magnevlte

cr

1s seen in some zrains.




idorableade 1s 2lso zrcen and can easlly be confused Witl
the Dlotite. IU occurzs drinarily 2z an alteratlon adroduct of
nypersticie,
The hyperstiiene ig pleochroic from very pvale pink to very
"

pale zrecen and forms oaly a very small percentage of the rock. Iv

1

ck

o

ers to hornblende, biotlte, chlorite and magnetite.

w

Apatite 1s preseant boilh as sub-rounded and as lath-shaped

rains and has 2 random distribution with no apparent relationship

o 0

0 any of the dark minerals. Magnetite is common and occurs mainly
as a secondary mineral.

Host of the aquartz and ortliocclase was introduced by 1it-—
par-1it injection of zranitic material, IHowever, a2 high percentage
of the guartz is also fouund in the body of the gnelss. Scatvtered
grains of ortioclase 1ile within vhe gneiss 1vself but these grains
are always adjaceatv to the injected layers. In places the ortho-
clase shows alteration to epidote., Myrmekitic textures are prom-
inently developed around several of the guartz and orthnoclase grains,

and much of the quartz has undulose extinction.

Quartzofeldspatihic Blotite Gneiss

Quarctzofeldspatnic biotite gneiss is medium- to coarse-
grained, yellowish-pink, and varies from very gneissic to slightly
gielssic. It occurs az conformable layers, up o six feet thick,
interbedded withAthe other layered gneisses, and is found throughout
the map=-area.

Undc

H

the microscope it 1s medium~ to coarse-grained, grano-

2

blastic, with altvernatiag coarse- 2ud medium~-grained layers. ‘e
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coastivuent minerals are quartiz, orthoclase psrvhite, biotite and
plagioclase. Accessory and alteration minerals include actinolite,
allanite, apatite, zircon, magnetite, epidote, and sericite., Limon-
i1te stain is widespread, p;rticularly along the layering.

tne rock and is mainly of

22}

Quartz makes up 20 per cent o

secondary origin, being introduced by lit-par-1it injection. Most
of the quartz has an undulose extinctlon.

Orthoclase, which is highly perthitic, makes up as muca as
60 per cent of the rock and appears to be mainly the result of in-
jection and metasomatism.

The plagioclase composition is difficult to determine due
to a moderate degree of alteration to sericite and deiormation,
but it appears to have a composition of approximately An31. It
makes up Iive per cent of the rock.

Biovite maltes up approximately five per cent of the rock.
It is very strongly plecochroic from pale brown to dark brown, and
occurs principally as a primary mineral.

Actinolite is present in amounts up to two per cent and is
almost colourless to pale green. Some alteration to biotite was
observed.

Magnetite is widespread occurring both as. a primary and
secondary mineral after actinolite and biotive., It makes up five
per cent of the rock.

Other accessory minerals are allanite, apatite and zircon
~Which occur in trace amounts throughout the rock. Epidote 1s

present as an alteration product of orthoclase.
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Juarvzofeldspathic Pyroxene Gneiss

The quartzofeldspatiic pyroxenc gnelss 1s the Lighly altered
product of pyroiene andesine gneiss. NMegascopically it is mediun~
grained, green-grey, witi a distinctive layered appearance.in which
the aark layers anave a salt and pepper weathered surface. It
occurs as wWell-decifined layexrs clocely asgoclated with layers of
metagabbro and othexr orfhogneisses.

Essenticl minerzls are quartz, orthoclase, plagloclase and
pyroxenes. DBlotite and magnetite are the only other minerals which
nake up more than one per cent of the rock, ~Accessory minerals are
chlorite, zircon and apatite.

Under the microscope the rock is medium-grained with an

2 L

excellent pronounced lit-var-lit injection. Overall the rock is

light coloured with séattcrcd dark specks agc the total dark minerals.
- make only ten per cent of the rocik.

Quartz makes up 50 per cent of the rock and shows some
undulose extinction. The injected quartz is coarser grained than
earlier or primary gquartz.

rthoclage is slightly verthitic and makes up 35 per cent.
of the rock.

Plagioclase has a composition of An24 and makes up five
per cent of the rock. Other ninerals are augite, two per cent;
hypersthene, which is faintly pleochroic from pale green to pale
pink, two per cent; blotite, pleochroic from brown to dark brown,
three per cent; and, magnetite, two ver cent. Chlorite, which
togetuner wita tlotite and magnetite, is an alteration product of
tire pyroxenes, and zircon aand apatite make up the remalnder.

~Limonite gstain is noted around the pyroicnes.




Quartzofeldspathic Gaelss

Quartzofeldsvathic gneiss might also be called lit-par-1it

gneiss in that 1t appears to be elther enﬁirely or predominent

the result of lit-par-1it injection of granitic moterial., In sonme

cases 1t forms a mixed rock with the couniry rock it has intruded,
and in others it is entirely made up of the injected material.
Furthermore it has in some places itself been injected by later
granitic material,

Three minerals nredominate in ithe quarizofeldspathic
gneilss, quartz, ortnoclase perthite and, plagloclase. Together
they make up approximately 90 per cent of the rock.

Under the microscope tihe rock is granoblastic, strongly
gneissic with alternating finer~ and coarser=-grained layers in
many parts. This is probably the result of more than one period

sranitic material,  In many places

Fy
ca

of lit-par-lit injection o1
well-developed lenticles of quartz were observed., Strain features
-such ags fine granulation of quartz and feldspar and undulose exX-
tinction in all of the light minerals is also common. The potash
feldspar is most commonly perthitic but to diverse extent, with
myrmekitic textures developed around many of the gralns.

The determination of tiie composition of the plagioclase 1is
difficult in some thin-sections due to the deformation of the rock
and also the alteration of the plagioclase to 2 fine-grained
aggregate of alteration products, including among others sericite

znd epidote., A comD031tion of An-o wag determined in one thin-section.,
p ; 33

- L)

Other minerals present include magnetite oand apatite wnich
i S
are always present as separate minerals. Serlcite is also present

but only as an olteration product within the feldspar. IMagnetltwe
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makes up from three to .six per cent of the rock and is principally
a secondary mineral after actinolite and biotite. Apatite makes
up as much as three per cent in one rock and occurs randomly dis-
tributed throughout the tain-section.

Actinolite comprisez four per cent of the rock in one thin-
section, with biotite the other obvious dark mineral. The biotite
is pleochroic from light brown %o dark brown and makes up to seveﬁ
per cent of the rock. It alters to magnetite and chlorite (pennine).
A limonite stain can be seen in éome thin-sections.adjacent to some

of the dark minerals.

Garnetiferous Quartzofeldspatinic Gnelss

Apart from the greater percentage of garnet, garnetiferous
quartzofeldspathic gneiss, greatly resembles quartzofeldspathic
gneiss. Quartz, potash feldspar and plaglioclase together make up
from G8 to 90 per cent of the rock, with the relative amounts of
quartz and potash feldspar dependanf on the degree of granitic
material injection and introduction. ILit-par-lit injection is
also prominent in this rock-type with different grain size in
ad jacent layers in many places.

The quartz shows undulose extinction in most places and
intergrowth between guartz and potash feldspar is present. The
potash feldspar is commonly perthitic and the plagioclase, which
has an average composition of An37, is commonly bent and has its
twinning partially obliterated. Garnet makes up from five to
25 per cent of the rock.

Magnetite and biotite are always present in amounts from
two to three per cent. The biotite shows alteration to magnetite

and both minerals are commonly surrounded by a limonite stain,
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Other minerals present incluie apatite, zircou andi the alberation
product epidote, after feldspar,

The rock is not found widely distributed throughout the area

and is nost commonly associated with the fault zone in the nortn-

east part of the map-area.

Gabbro and Meta-gabbro

Humerous small bodies of gabbro are exposed in the area,
particularly in the west, southwest and south. Fearly all of the
bodies are - elongate with their long axes approximately paral-
leling the regional gneissic layering.

Several of these bodies are intruded by granite, and some
are entirely surrounded by granite, particularly in the south and

soutnwest parts of the map-area. These bodies in the southern half

ul

of the map-area may once have been larger bodies, whica have sub-

sequently been dissected by the intrusion of granite. Apart Irom

3

the massive intrusion by the zranite, the gabbro is cut by numerous
granitic stringers and apophyses. In the field the rock is med-
ium-grained, grey to sreen~brown on the weathered surface and
black~-green on the fresh surface. In many places it weathers to

a crumbly rusty rubble.

Under the microscope the rock is seen to be from fine- to
coarse-grained, seriate and granular. The rock zppears to have
undergone a great amount of sitress as shown by bent plagloclase
laths, partial obliteration of twinning, and undulose extinciion
in.some of the plagloclase and also in the other colourless min-
erals, MNany of the tiotite flakes are also tent as are some of

the amphivoles and pyrozcnes. Cataclastic structurcs are also
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precent in the form of finely zrenulated zones vetween the coarser
grains. This iz most evident in the cclourless nminerals,

Some roorly developed Nelyphltlic rinan ~rn Jouwal in zome of
the thin-sceilons examined, These rims are the result of replace-
ment of the pyroxenes by amphibole, bilotite and magnetite.

Plagioclase has a diverse compositio nging up to “n»o.
It shows very littlc cffects of alteration, and makes up 35 per
ceat of the rocit.

auzite and hypersthene are the twWwo pyroxenes present. The
relative percentages give to the gabbro a diverse composition
rainging froim a noritic gabbro to a gabbro. The coutent of ny-
persthene ranges from six per cent to 14 per cent, and the auglte
ranges from two per cent to 11 per ceat. The augite in places
shows polysynthetic twinning. Eyverstiaene 1s nearly always dom-
inant. Both minerals alter to hornblende, Pblotite and magnetive.

dornblende is the most abundant dark mineral making up as
much as 50 per cent of the rocik. The nornblende is pleocnroic
from grass green to insipid greenish-yellow and occurs predom-
inantly as a secoadary mineral after pyroxene, with magnetite
and in places biotite. 1Most of the gabbro might better be called
urala ized gabbro. In some thin-sections the hornblende is pleo-
caroic from dark brown to honey brown or ochre brown.

Biotite is présent in most thin-~sections, occurring;prin~
cipally as an alteration product of pyroxene and hornblende. |
Biotite 1s pleochroic from deep brown to light honey brown and makes
up up as muech as seven per ceant of the rock. Some plates of bio-

tite are bent showing the effects of strain.
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Other minerals always present are magnetite and apatite.
Apatite commonly makes up less than one per cent of the rock.
Magnetite, which occurs spatially related to the dark minerals,
makes up as much as three per cent of the rock. It appears to be
an entirély secondary product after the dark minerals.

| Garnet was observed in some thin-sections and in one case
garnet constlituted 12 per cent of the rock making 1t a garnetifer=
ous gabbro variety. This particular occurrence also contalned
potash feldspar, in the amount of five per cent, and the plagio~
clase was far more sodlc having é composition of An39.

Numerous meta-gabbro sills, with a few dykes, are found
throughout the area. Not all of the meta-gabbro bodies in the
map-area are.shown on the accompanying map, as many of them are
toeo small, Some of the contacts outline zones of much intrusion
rather than discrete bodles of meta-gabbro. Most of the bodles
‘show a high degree of shearing, and many are deformed to diverse
éxtents. The mineralogleal composition 1s diverse because of the
. injection 6: granltic materisl.: Besldes the meta-gabbro two other
vgrieties can be recognlzed, a gquartzose varlety and a garnetifer-
ous varlbfy; Both are evlidently metamorphosed and contaminated
products of the regional and local metamorphising.

| Unde; the microscope the meta-gabbro is seen to be medium-
gralned, gneiséic with abundant evidence of stressing and shear1ng.
Plagibclase is usually the most common mineral ranging from 30 to
46 per cent of the rock. The plagioclaée has both alblte and
periciine twinning in many'places and shows little alteration.
Whefé present the alteration is mainly to epldote. It has a com=-
poslition of from An42 to An68. Determination of the composition
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is difficult in many places due.to the high degree of distortion
and deformation of the grains. In nany the grains aré'bent, in

some cases broken, the twinning has been partially obliteréted,

and undulose extinction is common.

dornblende 1s the next most abundant mineral, makiné up'
from 25 to’#d per cent of the rock. if is most’comﬁonly pleochrolc
from brown to insipid green-brown to green but varieties showing
a pleochroism from olive green-brown to honey brown are also
present. The hornblende 1s almost entireiy secondary béing an
alteration product of pyroxene. Thae spatial relationships of the
alteration products hornblende, biotite; magnetite and sphene ﬁd 
pyroxene 1s marked in some places;' B o | | -

In most cases two pyroxenes are present. Augiteiié'éﬁéf o
most common and when two afe present the most abuﬁdant. 'Iﬁzis
present in amounts of from seven per cent to 15 pef'ééﬁt.‘ Iﬂ‘méﬁyﬂ
places the augite shows excellent polysynthepic‘twiqn;ng.;.Hypgrgrg
thene is pleochroic from pale pink to pale green and makes up as
muca as five per cent of the rock. Both pyroxenes alter to horn-
blende, blotite, chlorite, magnetite and sphene.

Blotite makes up as much as eight per cent of the rock, It
is pleochroic from rich brown to deep green-brown, deecp red-brown .
honey-red, and deep brown to honey-brown. It too is predominantly
an alteratiqn product,

Other minerals present include sphene (less than one per
cent), apatite (three per cent), magnetite (one to ten per .cent),
chlorite (trace), and the introduced minerals gquartz (four to ten
per cent) and potash feldspar (up to five per cent). Iit-par-1it

injection is prominent in some thin-sections, and the guartz and
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potasn feldspar included in tie body of the meta-gabbro is spatiall;”
related to it.

211 of the light coloured minerals show diverse undulose
extinction.

In the quarizose meta;gabbro the included quartz makes up as
much as 14 per cent of the rock. In one of the thin-sections_ex-
amined garnet makes up ten per cent of the rock. lyremekitic vex-
tures»around many of the quartz grains were observed and cataclastic
texture in the form of finely granulated gquartz, plagioclase, py-
roxene and hornblende was seen to transgress the gnelssic~layering.
Titaniferous augite was identified in one specimen as was ilmenite
and leucoxene.

In the garnetiferous meta-gabbro garnev makes up five per

cent of the rock.

Pink Hornblende Granite

The diverse compositioa of the granite and monzonite in the
area is well shown in the thin-sections. The difference between
hornblende granite and blotite granite is better seen in the field.
as nearly all of the hornblende has altered to biotite. A monzonite
phase was also noted in the thin-section, so the overall éomposition
of the granite can be said to grade from monzonite to biotite granite.

In the field the most abundant variety appears to be horn-
tlende granite. Seven irregular bodies were outlined in the area,
and a number of smaller concordant bodies were also observed., ost
of the hornblende granite iz exposed in the south-west corner of
the area, particularly west of St. iHaurice river., It intrudes all

of the previously described roel types,.
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The norantilende granlic cnd tae monzonite are possibly the

regult of partial assimilation of the pyrozcnc=hornblende-plagio-

t

clasc rich country rock, and may thus be an early phase of the more

pure bio%tlte granite. e spalinl relationship of the hornblende
granite and biotite granite would tend to support this.

The hornblende granite is medium~ to0 coarse-grained, massive,
equigranular and pink to dirty grey on the weathered surface.

Under the microscope tihe rock i1s seen to be hypidiomorphic
granular, witih mucn granulation and prominent undulose extinction
in the light coloured minerals.,

Constituent minerals include quartz, orthoclase perthite
and microcline perthite, orthoclase, microcline, plagioclase,
biotitec, hornblende, and pyroxene. Alteration minerals include
sericite, kaolin, clinochlpre, chlorite, epldote, iddingsite,
limonite and magnetite. Apatite and pyrite are the accessory
minerals,

Quartz makes up approximately 25 per cent of the rock., It
has unaulose extinction and forms poikiolitic textures with potash
feldspar in places. Plagioclase makes up as much as eight per cent
in the non-monzonitic varieties and as much as 30 per cent in the
monzonitic rock. Its composition is Trom An15 to Anng. In places
it is highly altvered to sericite, 1ts grains are commonly bent, and
twinning has been partially obliterated in many grains.

5

Potash feldspar 1s present as both perthitic and non-perthi-

1.,
i

tic orthoclase and microcline. In many bvlaces there has
hnigh degree of alteration to a felted aggregate of sericite, keoolin
and cpidote particularly in the orthoclase., Hicrocline cad ortho-

N

clase make up from 55 to 06 pexr cent of the rock. Minning in the
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microcline has been desiroyed in places and strain shadows are
common,

Hornblende forms a very small percentage of the rock and is
in most places altered to biotite, chlorite and magnetite. It is
pleochroic from deep green to pale yellow-green.

Biotite is also present in minor amounts and is most commonly
altered to chlorite and magnetite., It is pleochroic from deep red-
brown to honey brown.

Augite is present in partially relict form in one thin-sec-
tion showing a high degree of alteration to hornblende, biotite,
chlorite and magnetite.

Magnetite is present as a primary mineral as well as a scc=-
ondary mineral in one thin-section where it makes up 15 per cent
of the rock. WNormally, however, it is only vresent in amouants of
two to three per cent. DPyrite and apatite occur in trace amounts
with apatite always present as disseminated grains throughout the

I'bCko

Pink Biotite Granite

The biotite granite masses have the same habit as tane prob-
ably genetically related hornblende granite and are common in the
same areas, It intrudes all of the other roclks of the map-area,
elther as irregular masses, concordant masses, transgressive layers,
or as llt-par-1it injections in the la&ered rocks. There has als
been much injecvion along the shear zone through Lac Carignan and
across the northeastern corner of the map-area.

Under the microscope the bilotite granite is zeen to be

medium- to coarse-grained, hypidiomoxphic granular, with quartz,
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perthite (both orthoclaze and microcline), ortioclaze, microclire,
plagloclase and biotite the most abundant nminerals., Alteration and
accessory mincrals include clinochlore, muscovite, sericite,
kaolin, epidote, apatite, limonite and magnetite.

Quartz compr;scs 25 to 30 per cent of the rock and commonly
shows undulose extinction. The grain size is from medium to .coarse,
probably the result of some granulation and secondary orystélliza-
tion. It also forms poikiolitic textures with the potash feldspars.

Host of the feldspar, particularly the potash feldspars,
show a moderate to high degree of alteration to sericite, kaolin
and epidote, in the form of a very fine-grained felted aggregate.
The potash feldspars together make up from 55 to 60 per cent of
the vhole.

Plagioclase, which like microcline, shows bent crystals
and partial destruction of twinning, and also undulose extinction,
has a composition of An18. It also shows alteration to a very
fine alteration aggregate but not to the extent of the potash
feldspars. Plagioclase comprises from five to eight per cent. of
the rock.

) Biotite constitutes from one to six per cent, is pleochroic
from Dbrown to honey-brown, and is altered to clinochlore and
magnetites. It also shows effects of stress in the form of bent
plates and undulose extinction.

Chloritc and muscovite arc alteration products each of
winilcn makes up approximately one per cent of the rock. Hagnetite
ls present in amounts of two per cent and apatite, which occurs

disseminated throughout the rock makes up less than one per cent,




Pesmaivite and Iylonltlte Lrlies

Pegmatite dyitec cad irrezular massces cuts all of the pre-
viously described rock tyves. The term djke does not accuratcly
describe the form of the ve;msztite bodics. They can have any
shape, dykes, sills, lens- 2nd tear-shaeped bodies and irregular

field. The grain size
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asses of pegmatite srerc all observe
is diverse with some of the Teldspar crystals reaching 12 inches ia
dismeter, The average grain-size, however, is more in the range of
six inches. The width and lengtih of the pegnatites is diverse,
ranging from several inches wide to over 10 feet and extending over
a traceable distance of 50 feet before disappearing beneatn the
overburden, .

Most of the observed pegmatites were in the southern part
of the map-area, although they were observed in all parts.

The principal minerals are: pink potash feldspar, »lazio-
clase and quartz, with more or less biotite, hornblende and augite.
Garnet, magnetite, epidote, allanite, ovyrite, perhOuLte, chalco-
pyrite and bornite are present in places.

None of thec observed pnesmatites were zoned, all were simple
vegmatites,

Mylonite dykes were observed in the northeast corner of the
map-area, in or closely related to the shear-zone througn Lac

Carignan. Their composition Is similar to that of the pegmatites,
but are fine- to very finc-grained. They are probably the result

of mylonitization of granite oxr pegmatite.




Plelstocene and Recent

Larze »oarts of tiae map~area are mantled by moraisis, tarough
walech the underlying bedrock protrudes in many places. The most
heavily mantled areas lie in the northwest, west-ceantre, soutuwest,
east-centre, and southern parts. The moraine is not only confined
to the valleys and low-lying sections but is also fouund as séattered
erratics and as a uniform cover on some of the higher mountains.,
Mucn of the moraine is concentrated on the northern slopes of the
mountains. 4 few drumlin-like hills are found in the north-eastern
part. The moraine on the northern slopes, and the drumlin-like
hills together with observed glacial striae, indicates that the
continental ice-sheet moved in a south-southeasterly direction
across the map-area..

The unconsolidated morainal material is composed of clay,
sand, gravel, and boulders of all sizes. The accunulations on the
northern slopes of mountains and hills is characteristically ua-
sorted and unstratified. In thne flatter areas and in the valleys
where the glaclal material has been reworked by water, sorting and
stratification of the material nas taken place to diverse extent.
This is particularly true in the valleys and around the unconsoli-
dated material is well stratified.

Clay, sand, boulder and pebble beds are often found alter-
nating with one another indiéating an oscillation in the water
level. More commonly nowever, tiiere appears to be 2 regional sort-
ing, with a well-stratified sequence of one type in one area and

another type in another areca.
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The valleys of St. HMaurice river, Riviere-auz-Rats, and
Wessonneau river are pre-last glacial in origin and are partly
filled with commonly well-sorted gravel, sand and clay, into
which the present rivers are now cutting.

The depth of the unconsolidated material in St. Maurice
river valley is unknown, but at La Tuque, 20 miles north of the
map-area, the depth is known to be more than 230 feet. Several
well-defined terraces in these deposits can be traced along
St. Maurice river and Rividre-aux-Rats. The elevation of these
terraces above sea-level are as follows: 675 feet, 625 feet,
425 feet, and 375 feet. The most extensive terrace-levels are
those at 625 feet, which can be traced throughout the length of
the area, and at 375 feet, which is extensive in the northern part.

Glacial erratics, some of which are fen feet or more in
diameter, occur on many of the hilltops and at scattered local-

ities far from any other glacial material.

STRUCTURAL GEOLOGY

The over=-all structure of the area is relatively simple.,
More than three-quarters of the area is underlain by paragneisses,
related layered igneous rocks, and injection gneisses. On the
present scale of mapping the rocks cannot be separated into lith-
ologic units. There are exceptions to this, however. In some

parts interpretation of zones of much lit-par-lit injection and

zones of meta-gabbro injectlon has been possible. Thesec zones,

o

Wwhich commonly do not indicate discrete units, arc shown on the
accompanying map, and have greatly facilitated the interpretation

of the regional and local structurc.
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™

Lxeept loec~lly, thz gneissle strucitures 211 strike nort:

and northwest and dip east. NKear the granitic and gabdroic masses
tne regionzl trend has been greatlj disrupted by the intrusion of
these rocks. In the southern part oi the map-area the strike is

a few degrees east of north, swinging to due north in the centre
part and then toward the northwest in the northera half of the
map-area., Because of the relative concordance of the massive in-
trusives in the southern and southwestern parts the trends of the
gnelsses have not been much disrupted except in very resiricted
areas immediately adjacent to parts of the intrusives.

Tne overall structure of the map-area is a northerly and
northwesterly striking foliatioan, dippiné toward thne northeast,
that naas locally been distorted and displzaced by folding and by
later intrusions.

It 1s possible that tnis structure represents the western
major limb of a major syancline which strikes roughly northwest.
The folding and the observed minor drag folds observed in the map-
area have thelr axial lines striking northwest. These structures

seem to substantiate the foregoing major structure.

Folds

Several.folds have been traced in the field. The largest
of tnese 1s a syncline west of Si. ¥Maurice river in the northern
half of the map-crea immediately to the east and north of Lac
St. Thomaz., The strike of the axls 1s north on the soutuern end
turning to north-northeast over most of its traccable length, f©This
synclinal structure can be traced for five miles., Over mdst of

4

its leagta the syncline 1s symmetrical with gentle di ol

)
&}

¥
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approxinately 15 dezrees e syncline plunges toward thc south-
east, The worinern nos the syncline is 1ntruded by on elon-
gated gabbroic mass whic.. -oughly follows the axiz of the syncline.
orta of Vessonancalw river, along the synelinal axiaz, is a
small souticast-pluanging -.ticline vhose atiltudes closely corres-
pond to tie larger syacll . : to the southeast.
A smzll partially l:veloped syncline, with a traceable

nt a mile, is exposed one mile

gast of

Y e . N . )
Rlviere-zun-Rats, he otrike of the axis parallels the axis of the
large syncline on the wes® side of St. Maurice river.

[} v

Three miles south of this structure is a complex of a tight
[a]

syncline Iflanked by
the southern end of
The axes of
Lile

.
3o
-

western anticline

o anziclines.

thegse foldg arc

1=n
Lo

These Tolds lie due east of

the lorge syneline viecst of St. laurice river.

parallel to thc otliicy foid aoics. The

wide,

The syncline and the castern anticline appear to be a large drag

folde.

Faults

A major shear zone associated with a fault, which is ex-

posed at La Tuque,
La Tuque,
of the map-area.

zone is characterized by lil

paragneisses whlch have und
comatism and mylonitization
of a mile wide.,

The only otaner mzjor
wWest slde of Zt. ilourics ri

can be traced down the
through Lac Carignan and acro

Tne strike of the

LV

St. Haurice valley Irom

s
G

the northeastern corner

zone ig 350° and the

S

ear

e

ghly brecclated, ormned 2nd altered

ergone a nigh of 21x~li meta

. Mis -guarters

zone 1s uxp

Tfaultl ovocerved

I oynozite
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of the fault is 120° witk no 2ip determired. Jovucver, 1t 15 te=-

lieved thot it is o high angle Tavlt. Tae displacement on the

auli is principally lateral wiin the noritnern block moving east

Ey

relative to the soutanern block. The horizontal displacement, as
gauged by the guartzite spined ridges is half-z-mile. The trace
of this fault can be followed for four miles to where it extends
out of the western boundary of the map-area.

o other major faults were observed in the field, but it
1s probably that other faults do exist in the map area. MNinor
faults, too small to plot were observed in many places., It is
very probably that many of these are Jjoints along which there has

been movemente.

Joints

particularly

-

Jointing is common througnout the map-érea,
in the massive igneous rocks. In the igneous bodles the strike of
the joints is approximately north-soutn, with steep dips either to
the east or to the west. In both the paragneisses and ortho-
gneisses the primary Jjointing is parallel to the gneissic layering
and at right angles to it. The dips of the joints parallel to the
gnelssic layering are either in the plane of the layering or at
right angles to it. The dips of the Joints at right angles to the

gneissic layering 1s steep in both a northerly ana southerly direction
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ECON0MIC GEOLOGY

Sulphides

Disseminated pyrite occurs in many of the rocks of the map-
area, Areas where pyritc 1s more cohcentrated than normal are in-
dicated on the accompanying map by the symbol "P",

Disseminated pyrrhotite occurs in the hornblende-orthoclase-
plagioclase gneiss in thne southern part of the area, Its location

is shown on the accompanying map by the sumbol "po'.

‘Oxides

Disseminated magnetite is a common constituent in many of
the rocks of the map-area. TWhere magnetite is concentrated in
greater amounts than normal it is shown on the accompanying map
by the symbol "M". One such occurrence of magnetite is located on
the south side'of the creek flowing from St. Thomas lake to St.

Maurice river., It is too small to be of economic significance.

Graphite
Small flakes of graphite, shown by the symbol "G¥ on the

accompanying map, occur in the limestone at the northern end of
the large quartzite-limestone ride north of the fault opﬁosite

Grande Anse.

Biotlite

Bookxs of biotite, as much as nine inches across, were ob=-
served in pegmatite on the west side of the large peninsula in
Lac Polette, Jjust north of the contact between the gabbro and

gneisses. This locality is denoted by the symbol "Bi',
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Badlogetlvliy
“ Nearly all pegmatites in the area show.rﬁdioactivity siightly
gré'a;ei than background. sé‘;ﬁéred erystals’ 6f,,'a1iaz§1te. were Obe
served, many oflﬁggm-surroundéd,bylrgdioaéﬁ;vé]ﬁalds,:1n some of
the pégﬁgtités.|-Bgﬁioacjivity in the ptéér.pegﬁatites is probably
~ produced by'thqlgﬁdr;n.the‘feldspar,

. §and and Gravel -
Sand and grayel deposlts are common,along St. Maurice

river, Rivigrpggyxmgats, and to a. lesser extent along Wessoumneau
river. Many of, them, particularly thosge.on:the. east, bank of St.

Maurice river, are, belng, or have been, worked.
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