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QUINZE LAKE - BARRIERE LAKE AREA

TEMISCAMINGUE COUNTY

by

Jean-Y. Chagnon

INTRODUCTION

General Statement

This area of about 1,400 square miles includes the northern
end of Lake Témiscamingue, borders on the Province of Ontario for 34 miles,
and extends eastward 35 miles to longitude 79°00'. Its northern and south-
ern boundaries are respectively latitudes 48°00' and 47°30', except in
the southeast corner where it extends to latitude 47°25'. It corresponds
to the National Topographic Series maps 31-M/6, -M/11,-M/14, and to the
west halves of 31-M/7, -M/10, and -M/15.

The geological mapping was done during the summers of 1960-
63 as part of a general program of mapping by Quebec northeast and east of
Lake Témiscamingue that was begun in 1954 (Freeman, 1957).

Except for a little Ordovician exposed in the Lake Témisca-
mingue basin the area is underlain by Precambrian (mainly Archean) rocks.
The oldest group consists mainly of rocks altered to the lower amphibolite
or to the upper greenschist facies but which are cbviously volcanic except
for a hornblende rock, which may be intrusive. The group includes inter-
layered lenses of sedimentary rocks (graywacke, iron-formation, siltstone).
The whole is isoclinally folded and dips steeply south.

The oldest group is overlain conformably by the Pontiac
Group (part of, or equivalent to, the more northern Abitibi Group), which
includes graywacke, amphibolite, quartz-feldspar gneiss, and quartz-feldspar-




biotite schist. The graywacke and schist are equivalents, and the gneiss
may be a granitized equivalent. The schist is the dominant and most wide-
spread component of the group. The present mapping widens the Pontiac
Group from 10 miles to approximately 60 miles (including rocks in Robert's
area (1963) to the south) and from a region of "Keewatin-type" racks to

one of "Grenville-type" rocks. The grade of metamorphism of the group is
that of the staurolite-quartz subfacies of the almandine-amphibolite facies.

The two preceding groups were intruded by various acidic
igneous rocks ranging in composition from hornblende syenite to highly
potassic granites. Oligoclase-microcline granite underlies about two~
thirds of the area. This granite, as well as hornblende granite, hornblende
syenite, and hornblende-pyroxene syenite, carries large microcline porphyro-
blasts in places as evidence of a period of potaséic metasomatism, perhaps
related to the intrusion of pegmatites and aplites.

Proterozoic (Huronian) rocks are represented in the north-
western part of the area by Cobalt conglomerate and argillite, and by
Lorrain quartzite and arkose in the southwest.

Diabase dikes, generally trending N.159E. or east, cut all
the other Precambrian rocks.

Five northerly trending (northwest to north-northeast)
major folds were recognized, characterizing the general northerly trend
of the rocks. The northeasterly trend of the oldest, volcanic-sedimentary
group in the southwest is in marked contrast.

The map-area is part of the Grenville B subprovince
{Osborne and Morin, 1962) as is suggested by the structural pattern,
metamorphic grade, and location. The area is located within the transition
zone between the Grenville and the Superior Provinces, and some formations,
such as the members of the Pontiac Group, are shared by both Provinces.
In other words, the Grenville "front'" here is a gradational metamorphic
transition, the grade of metamorphism increasing toward the south.

Location

The area is roughly divided between Rouyn-Noranda and
Témiscamingue counties. It includes parts of Brodeur, Latulipe, Baby,
Guigues and Blondeau townships and all of Bauneville, Villars, Guérin and
Nédelec townships in Témiscamingue county; and parts of Basserode and
Clérion townships and all of Caire, Beaumesnil, Rémigny, Desandrouins,
Pontleroy, and Montreuil townships in Rouyn-Noranda county. The largest
village in the area is Notre-Dame-du-Nord in the southwest corner.




Access

The area, as a whole, is easily accessible along an exten-
sive network of roads linked to Route 46, the main highway between the
towns of Ville-Marie and Rouyn-Noranda, respectively 14 miles to the south
and 30 miles to the north of the area.

The northeastern and south-central parts are most easily
reached by a few long lakes, which are served by roads. All the major
lakes are suitable for hydroplanes.

Field Work

The outcrops shown on the map were located by pace-and-
compass traverses spaced at 1/2-mile intervals. A few traverses were
irregularly spaced, especially where outcrops are scarce, and extensive
use was made of aerial photographs. Also, traverses were made along roads,
navigable streams, and lakes.

Topographic maps at the scale of 1/2 mile to the inch based
on the National Topographic Series maps were used as a base. Sheets 31 M
11 and 14 and the accompanying mosaic from "Operation Overthrust", published
by Hunting Technical and Exploration Services Limited, were used as a source

of information.

In all, 803 rock samples were collected in the field and
293 thin-sections were obtained from them.

Acknowledgements

This report is a shortened version of a doctorate thesis
written for the Department of Geological Sciences, McGill University, under

the supervision of Professor J.5. Stevenson.

The author was ably assisted in the field by R.N. Diffen-
bach, V. Kelly and D. Scafe, senior assistants, and by D. Rota, R. Meloche,
P. Corbeil, E. Rieger, J. Boissonnault, Y. Labonté, J. Nadeau, A. Carrier,
J. Simard and R. Maranda, junior assistants. All performed their respective

duties very satisfactorily.
Previous work

The earliest geological work within this area was an inves-
tigation of the Ottawa, as far as the "third Rapid" on Quinze river, by
Logan (1845). McOuat (1873) examined a "portion of the country on the
Ottawa to the northward and eastward of lake Timiskaming'; this included
Quinze river and lake. Barlow (1897) described the geslogy along the




shores of Quinze river and the southwestern part of Quinze lake. Wilson
(1910) reported on "an area adjoining the east side of lake Timiskaming",
including the southwestern part of the present map-area. Wilson (1913)
also did a broad reconnaissance survey of the Kewagama Lake area, which
includes parts of the northern extremity of the present area. Henderson
(1936) traversed parts of Brodeur township.

In later years, more detailed geological work was done on
areas adjacent to the present area, by Denis {1936; 1938), Auger (1952),
Freeman (1957) and Wilson (1962).

PHYS IOGRAPHY

The area is within the limits of the '"clay belt" of west-
ern Quebec and eastern Ontario, formerly occupied by glacial lake Barlow-
Ojibway. The topography, therefore, reflects the double nature of the
underlying Precambrian rocks and of the overlying unconsolidated, glacial
and Recent deposits. The hummocky, gently undulating surface and irregular
drainage features of the area are the result of this double control. The
development of the physiography of this part of the Shield has been elab-
orated by numerous authors including Wilson (1913; 1918), Cooke, James and
Mawdsley (1931), and Dresser and Denis (1944).

Topography

The topography varies from relatively flat to hilly, being
influenced by changes in the character of the bedrock. Areas underlain by
the Pontiac biotite schists are gently undulating and have a maximum relief
of 50 feet. Areas underlain by granitic rocks have a general relief of
about 100 feet and a maximum relief of 300 feet. The volcanic rocks toward
the southwest corner of the area present a relief of approximately 200 feet
and are sharply dissected into small knobs and hills that contrast with the
flatlands north of the volcanic-schist contact. The Lorrain Quartzite near
the shore of Lake Témiscamingue forms a high, south-trending ridge with
steep slopes. Foliation and joints usually exert a strong influence upon
the general trend of the hills and ridges.

A large proportion of the area below 865-900 feet elevation
is covered by the glacial lake deposits of the clay belt. These form gently
rolling plains dissected by streams and rivers deeply entrenched in valleys
with steep banks. The absolute thickness of the clay 1is unknown but is
believed to be about 50 feet except in deep, clay-filled valleys. Ridges
of glacial deposits protrude through the clay.

The maximum elevation of the area near the south end of
Caron lake is about 1,300 feet above sealevel; the minimum, at Lake Témis-
camingue, is 575 feet; and the average elevation is 1,000 feet. The general
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slope of the ground is to the southwest, towards Lake Témiscamingue. The
uniform elevation of the hills, especially in the north, suggests the
former presence of a plateau, now dissected.

Drainage

The drainage of the area is to the Ottawa, which flows south

and southwest to Lake Témiscamingue.

The general drainage pattern is dendritic, although locally
it is rectangular, as in the southeast where the structural pattern exerts
a strong influence. The drainage is consequent and superimposed, the water
flowing over lake clay and glacial drift and in places reaching the rock
férmations of the basement. Rapids, cascades, gorges, and swift currents
are common and are characteristic of streams at an early stage of develop-

ment.

Narrow, elongated lakes occupying gouge-like depressions
in the bedrock are distinctive features. They form a pattern of linear
elements believed to reflect bedrock structure. Some lakes of the '"clay
belt", such as Simard (Expanse) lake,have a very irregular shoreline, are
shallow, and have steep clay banks. Many of the islands in Simard and
Quinze lakes are low ridges composed only of gravel. Lake Quinze is a
reservoir held back by a dam at its outlet.

Raised beaches along the shore of Lake Témiscamingue extend
2 1/2 miles inland, or slightly past the 650-foot contour, recording a
change in level of at least 60 feet. The ridges are faintly apparent in
the field and are best seen on aerial photographs. The highest beach is
followed by a sharp, 100-foot rise to a terrace-like accumulation of glacial
gravel and sand that extends east for at least 8 miles to the first rock

exposures.

GENERAL GEOLOGY

Regignal Geology of Northwestern Quebec

A historical review of the geology of northwestern Quebec
is given by Podolsky (1950) and Freeman (1957c). The more recent concepts
are given below.

The present area is at the northern extremity of the
Grenville Province, almost athwart the transition to the Superior Province
(Gill, 1949). The Superior Province to the north of the area has been
mapped in detail and major rock units have been identified. The Abitibi
Group (Wilson, 1962), otherwise known as "Keewatin series", is a volcanic-
sedimentary assemblage tightly folded along east-west axes. The Pontiac




Group, which extends from the north into the present area, is believed by
Wilson (1943; 1962, p. 6) to be part of the Abitibi Group. It consists of
mica schists and metamorphosed graywackes with some interstratified lavas
and pyroclastic beds. It is folded parallel to the Abitibi Group, but, to
the south, '"Pontiac strata now form Z-shaped buckles that plunge steeply
north" (Podolsky, 1950, p. 30). The Abitibi and Pontiac groups are separa-
ted from the "Timiskaming series" sedimentary rocks by a great structural
unconformity (Wilson, 1956; 1962). The existence of this unconformity is
questioned by Bass (1961), who believes that it records epochal events
only. The "Timiskaming series" also parallels the Abitibi Group.

Wilson (1956), supported by Freeman (1957c), suggests that
the source of the sedimentary rocks of the Pontiac Group and of the "Timis-
kaming series" is to the south, but Bass (1961) claims that since the
sediments were the products of comminution of Keewatin volcanics and in-
trusives, no single source prevailed because the debris was spread radially
from volcanic centers. The Abitibi and Pontiac groups and the "Timiskaming
series" are intruded by the granitic rocks of the zone of banded gneisses
separating the Grenville from the Superior Provinces. All these rocks are
overlain unconformably by the Huronian Cobalt Group.

Rocks of the Grenville Province are found in the map-area
and extend south and east of it. Osborne and Morin (1962) have divided
the Grenville Province into two parts, designated by the letters A and B -
"a division based on the different tectonic patterns, kind of plutonites
and grades of metamorphism in the two parts" {p. 118-119). The Grenville
A subprovince to the southeast is characterized by north-trending struc-
tures, high grade of metamorphism, and the presence of '"green rocks" or
hypersthene-augite-bearing series. The Grenville A passes to the northwest
into the Grenville B subprovince '"near the 'green-reck line', which is
where the hypersthene augite-bearing series disappears on the northwest.
This line is approximately the demarcation between the granulite and the
amphibolite facies" (Osborne and Morin, 1962, p. 119).

The Grenville B subprovince is characterized by irregularly ,
northeast-trending structures superimposed over north- and east-trending
older structures. "The newer structures trend generally northeast but are
exceedingly irregular, giving the impression of -anastamosing zones passing
around blocks of somewhat greater resistance than adjacent blocks" (Osborne
and Morin, 1962, p. 119). The metamorphism is of the amphibolite facies
and no "green rocks" are present. The present area is in the northwest
part of the Grenville B subprovince.

In the southern part of the area and in adjacent areas to
the south and southeast, volcanic rocks are folded along easterly trending
axes and are overlain by sedimentary rocks, mica schists and gneisses.
Henderson (1936, p. 14) mentions that the sedimentary rocks overlie the



volcanic rocks conformably. According to Osborne and Morin (1962, p. 132)
"the metasedimentary rocks close to the greenstones conform to their struc-
ture in a general way but going southwest the 'waviness' in the pattern re-
sulting from folds with a north trend becomes increasingly apparent and final-
ly the Kipawa syncline with a well-defined north trend is reached. Between
Kipawa and Val d'Or similar but less obvious relationships are found in

rocks assigned to the Pontiac group.'" The metasedimentary rocks of the
Ville-Marie and Guillet Lake areas (Henderson, 1936) have been correlated
with the Pontiac Group by Freeman (1957c¢).

Between the Grenville B subprovince and the Superior
Province is a zone of gneisses and granitic intrusions that is marked by
a gravity low and is believed (Wilson, 1956) to be the core of a mountain
chain ("Ottawa mountains™). The present area is in the middle of this

zone.

The transition between the Grenville and Superior provinces,
or "Grenville front", appears to be narrow and abrupt in places, whereas it
is wide and indefinite elsewhere. Phemister (1960) reports that in the
Sudbury district of Ontario the boundary is a metamorphic transition zone
100 yards wide. Johnston (1959) reports that a complex zone of thrust faults
of major tectonic significance forms the boundary in the Temagami Lake area,
Ontario. Déland (19%) suggested a transitional zone corresponding to a
change in the grade of metamorphism in the Surprise Lake area. Osborne
and Morin (1962, p. 133) regard the Grenville B subprovince as a zone of
transition between the Grenville and the Superior provinces, and Robert
(1963a) writes that the Grenville front corresponds to the staurolite iso-
grad of the amphibolite facies and that the front coincides with the Pontiac
Group-.

Age determinations by the K-Ar method on rocks of the
Superior Province indicate that they were formed more than 2,000 million
years ago, and age determinations on samples from the Grenville Province
indicéte that a period of orogeny accompanied by regional metamorphism
occurred about 1,000 million years ago (Snelling, 1962). Osborne (1962)
proposed the term "Millenary'" for this period to avoid the genetic impli-
cation of terms such as "Grenville orcgeny" and "Grenville event'", and
suggested that the "Millenary" event was thermal.

In summary, some of the more important points pertaining
to the regional geclogy of northwestern Quebec and the present area are:-

A- The nature of the "Grenville front'", although positively recognized
as abrupt (of a tectonic nature) or gradual in some areas, is not defined
in this area; presumably it is a transition zone;




Table of Formations

Cenozoic

Pleistocene and Recent

Sand, Gravel, Clay, Varved clay,
Till

Paleozoic

Ordovician

Conglomerate, Sandstone, Limestone

Proterozoic

Diabase, Gabbro

Huronian

Lorrain Formation

Arkose, Quartzite

Cobalt Group

Argillite
Conglomerate

PRECAMBRIAN

Archean

Serpentinite

Pyroxenite

Lamprophyre

Pegmatite, Aplite
Oligoclase-microcline granite,
Porphyritic oligoclase-microcline
granite

Biotite granite

Gray granite gneiss

Hornblende granite, Porphyritic
hornblende granite
Plagioclase-hornblende gneiss

Hornblende syenite

Hornblende-pyroxene syenite, Porphy-
ritic hornblende-pyroxene syenite

Nodular pyroxene syenite
Pyroxene-biotite rock

Pontiac Group

Quartz-feldspar-biotite schist,
Quartz-feldspar-biotite hornblende
gneiss;

Quartz-feldspar gneiss

Amphibolite

Graywacke, Arkose

Paragneiss, Metavolcanics

Metamorphosed sedimentary rocks
(Quartzite, Graywacke)

Iron-formation

Hornblende schist, Hornblende gneiss

Rhyolite, Quartz-feldspar porphyry

Agglomerate, Tuff

Hornblende rock

Andesite, Dacite, Chlorite schist




B~ The Pontiac Group, originally thought to be approximately 10 miles
wide, now appears to be much more extensive and is even believed to be

implicated in the "Grenville front";

C~ The nature of the "Ottawa mountain gneisses" or '""Ottawa gneisses",

presumably occurring in the present area, has to be defined;

D- The relation of the volcanic zone in the southern part of the area
to the Keewatin volcanics to the north (Rouyn - Val=-d'Or belt) should be
investigated.

DESCRIPTION OF FORMATIONS

Volcanic and Associated Sedimentary Rocks

Volcanic rocks, associated with tuffs, hornblende rock,
iron-formation, and graywackes, occur toward the southwest corner of the
area. They form a northeast-trending zone about 9 miles long and 7 miles
wide. The zone is covered to the west and southwest by glacial and Recent
deposits and is interrupted to the east by granitic rocks which have
intruded and transformed the volcanics into fine-grained hornblende schists
and gneisses. It extends south into the Ville-Marie and Guillet (Mud) Lake
map-areas (Henderson, 1936), and is in contact to the north with the biotite
schist of the Pontiac Group. A few small, isolated outcrops of andesite
also occur along the southeast shore of Simard lake, just east of the area.

The lavas range from basic to acid, forming a series from
dark basalt to pale rhyolite. Intermediate and basic types are the most
widespread and are mainly to the north; rhyolite and porphyritic rhyolite
associated with dacite occur mainly along the southern border of the map-

area.

The volcanic rocks are usually altered to various degrees,
and some so much that it is difficult to impossible to classify and sepa-
rate them precisely. Three major groups have been recognized: a) Andesite,
dacite, and chlorite schist, b) Agglomerate, tuff, c) Rhyolite, quartz-
feldspar porphyry.

Andesite, Dacjte, Chlorite Schist

The andesite and dacite are gradational and not easily
differentiated in the field. Andesite is more abundant, particularly as
the term is used loosely here and applies to rocks of basic as well as of
intermediate composition. The dacite occurs as thin lenses in the andesite
and, in places, is associated with rhyclite. Chlorite schist represents
zones of intense dynamic metamorphism and occurs as thin lenses in the
andesite and dacite.
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The rocks are usually massive and preserve such original
features as flow textures and pillow structures. They are light brown to
dark green on weathered surfaces and extremely fine to medium grained.
Porphyritic varieties are common, especially in the dacites. Amygdaloidal
lavas were observed at only one locality.

The andesite and dacite are almost completely altered to
a mixture of secondary minerals. Thin-section examination of the least
altered phases of the andesite reveals the presence of small prisms and
phenocrysts of plagioclase (Ang,) embedded in a groundmass of plagioclase,
blue-green hornblende, actinolite, epidote, chlorite and zoisite. Quartz,
where present, occurs only in the matrix as equidimensional granules.
Phenocrysts of plagioclase and hornblende are common and average 2 mm. in
diameter. The plagioclase crystals are in various stages of alteration
to sericite, epidote and zoisite, and hornblende is altered to chlorite,
biotite and epidote. Chlorite, hornblende and epidote are the dominant
minerals of the groundmass with clinozoisite, carbonates, magnetite and
pyrite as accessory minerals. The vesicles of the amygdaloidal lavas are
filled with carbonates and fine-grained granular quartz. No potassic feld-
spar was observed or detected with the use of staining techniques. Flow
textures characterize the porphyritic varieties, and flow lines around
phenocrysts are common on the groundmass.

The dacite is confined to the southern edge of the volcanic
zone in the area, where it is associated with andesite and in places with
rhyolite. It is pale to medium gray and generally porphyritic. The
weathered surface is very rough owing to the resistance of quartz and
feldapsr phenocrysts. The phenocrysts, commonly 2 mm. long, are slightly
elongated and have a parallel orientation which gives the rock a trachytic
texture. Thin-sections show the feldspar phenocrysts to be idiomorphic
crystals of plagioclase (Angy), constituting up to 40% of the rock. In
places there are phenocrysts of blue-green hornblende. The matrix is fine
grained and granulose, and is made up of plagioclase, quartz, actinolite,
clinozoisite, muscovite, sericite and carbonates. Accessory minerals are
magnetite, pyrite and epidote. The dacite associated with the rhyolite
is composed of very abundant phenocrysts of plagioclase {Anis-zo) in a
groundmass of plagioclase, quartz, biotite, muscovite and clinozoisite.
The dacite is much less altered than the andesite and the components are
relatively fresh, only the phenocrysts showing much alteration.

Intense dynamic metamorphism transformed andesite, mainly
along shears and faults, intoc chlorite schist by recrystallization of
chlorite along the foliation planes. The chlorite schist is composed
principally of chlorite with traces of tremolite-actinolite, and is cut
by numerous veins of carbonates and quartz.
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Pillow structures occur mainly near Quinze river and Baby

lake, and are rare elsewhere. The pillows are 1-4 feet long and 1-2 feet
wide. They are commonly slightly deformed and are of various shapes, the
balloon-shaped, medium-sized type being the most common. The boundaries

of the pillows are marked by chlorite-rich layers. Amygdule and variolite
zones are absent and therefore top determinations can be obtained only on
those pillows that show convex upper sides and an obvious "tail". Few such
determinations were made, but those along Quinze river indicate that the
top of the lavas faces south, while those near Baby lake indicate north-

ward-facing flows, suggesting a synclinal structure.
The amygdules have a maximum diameter of 1/4 inch, are
usually elliptical, and are filled with calcite and granular quartz. No

amygdules were noted in pillowed andesites.

Bands 1/2 to 1/4 of an inch wide occur locally, near

tuffaceous layers.

The contact between the andesite and the biotite schist is
described with the Pontiac Group.

Hornblende Rock

Elongated lenticular masses of hornblende rock occur just
south of Quinze river in the andesite, and there are large irregular masses
near Baby lake. The latter includes the most typical examples of this
rock type, and although the masses appear to be fairly continuous they are
interrupted here and there by narrow or wide lenses of fine-grained, com-

monly pillowed andesite.

Two main types have been distinguished, on the bases of
color (darker and lighter), weathering, and mineralogical composition.
However they share similar characteristics such as texture, associations,

and relations, and are believed to be of similar origin.

The hornblende rock is massive, medium to coarse grained,
dark green, with green to black weathered surfaces which are usually rough
and clotted due to the protrusion of hornblende grains. The darker type
is porphyroblastic in places, with hornblende porphyroblasts up to 1/2 inch
across. The lighter~colored type has a deep, soft and bleached weathered
zone and is not porphyroblastic.

The dark variety is composed mainly of hornblende (60%)
and plagioclase (30%). Both components are highly altered,-hornblende to
chlorite and epidote; plagioclase to sericite, calcite, epidote and zoisite.
The plagioclase (Angs~40) occurs in lath-shaped crystals, giving the rock a
pseudo-ophitic texture, and also occurs as almost completely altered coarse
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grains similar in outline to the hornblende grains. Hornblende is generally
in large, euhedral crystals. The groundmass consists of quartz, chlorite,
calcite, epidote, clinozoisite, magnetite and ilmenite. The hornblende

has the optical properties: 2Vx= 75-809, Zac = 229; absorption formula:

X = pale light green, Y = yellowish green, Z = bluish green. It is shred-
ded in the more altered examples and, in these, cumulophyric actinolite is
common .

The light-colored variety is composed mostly of plagio-
clase (40%) and amphibole (40%) with chlorite, epidote, calcite and quartz
as accessory components. As with the dark variety, the rock is much altered
and secondary epidote from the alteration of plagioclase and hornblende may
constitute up to 30% of the rock. The plagloclase, in all thin-sections
examined, was too altered to be determined.

The hornblende rock occurs only within the volcanic zone
and is closely associated with the andesite into which it grades in many
places. However, it also appears to intersect the lavas here and there,
but no contacts have been observed.

Retty (1931), Denis (1936, 1938), Henderson (1936) and
Auger {1952) have designated similar rocks in the eastern and southeastern
projection of the zone as amphibolite, diorite, and spotted green rock.
Wilson (1962) also dealt with similar formations (diorite) in the Rouyn-
Beauchastel area. Henderson and Retty believed the rocks in question to
be intrusive. Denis referred to the "diorites" as coarse facies of the
Keewatin volcanic series. Auger distinguished extrusive and intrusive
diorites although the origin of the latter was considered less certain
than the origin of the former. Wilson distinguished extrusive and intru-
sive diorites but noted similarities between the two types.

The dark variety of hornblende rock undoubtedly is part of
the volcanic sequence and is believed from field evidence to represent the
coarser mid-portions of thick lava flows. The light-colored variety may
be a facies of the same rock, as is believed here, or may not be related
to the volcanic rocks.

Al mer = Tuff

Agglomerate and tuff occur in two distinct zones. One is
narrow and extends east from Baby lake for 1 1/2 miles. The other, west
of Angliers, is 4 miles long and trends approximately N.6Q0PE. The width
{(up to one mile but averaging closer to half a mile) includes associated
sedimentary rocks, 1iron formation and andesite. The true width of agglom-
erate and tuff is probably no more than 500 feet.
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The typical agglomerate consists of rounded and subrounded
fragments, 1/2-5 inches in diameter, embedded in a dark gray matrix. The
fragments are fine grained, pale gray and uniformly composed of oligoclase
phenocrysts (60%) in a groundmass of plagioclase, chlorite, epidote, clino-
zoisite, blue-green hornblende, granular quartz, and biotite. The parallel
orientation of the phenocrysts defines a fluidal or trachytic texture
further enhanced by the analogous trend of the mafic components. The
matrix of the agglomerate is similar in composition to the fragments but
is finer grained, richer in chlorite and clinozoisite, and lacks pheno-
crysts. The overall mineralogical composition of the rock is that of a
quartz latite or dacite. The fragments are slightly elongated and are
aligned parallel to the foliation of adjacent rocks.

The Baby Lake agglomerate is composed of irregularly shaped
and distributed pebbles of andesite in a tuffaceous matrix. It occurs in
pillow andesite (Plate I-A) as thin layers in banded tuff.

The tuff is of variable composition, texture and appearance.
Typically it is very fine grained, soft weathering, medium to dark gray and
banded. The alternating layers may be very fine grained or medium grained.
The mineralogical composition of the fine-grained layers is difficult to
determine in thin-sections. The coarser layers consist of a mixture of
fragmental plagioclase, biotite, muscovite, fine granular quartz, pyrite,
epidote and calcite. As the rock is much altered it is impossible to
determine the exact proportions of the minerals, which, in any event, vary
from one layer to another. The alteration of the plagioclase is so complete
that, in places, even the outline of the original feldspar disappears and
the mixture of epidote, sericite and calcite is the sole remaining evidence
of its former existence in the rock.

Well-bedded, very fine-grained, light gray to white weather-
ing acidic tuffs are a distinguishing feature of the Baby Lake occurrence.
The beds are 1/4-1/2 inch thick and relatively uniform in composition. The
tuff occurs in zones 50 feet wide associated with pillowed andesite and
agglomerate. Although pillows indicate that the flows face north, the tuffs
dip steeply south; thus, an overturned sequence is indicated.

Rhyolite - Quartz-feldspar Porphvr

Rhyolite and quartz-feldspar porphyry outcrop west of Long
lake, near the southern limit of the area, as lenses and irregular masses
interstratified with the andesite and hornblende rock, and constitute a
minor part of the volcanic assemblage. They are more abundant in the Ville-
Marie and Guillet (Mud) Lake map-areas (Henderson, 1936).

The rhyolite is usually porphyritic, fine grained to very
fine grained, and gray or brown. It weathers light gray with a rough



- 14 -

surface on which the quartz phenocrysts protrude in places. Rare, dark
varieties also occur. The phenocrysts are rounded or elliptical, 1/8-1/4
inch in diameter, and consist of quartz, feldspar and, in some places,
ferromagnesian minerals. Some quartz phenocrysts are not simple but are
made up of aggregates of clear quartz with sutured borders. Feldspar
phenocrysts may be either irregular in outline or idiomorphic, and the
plagioclase (oligoclase) is usually altered to sericite or, in extreme
phases, to sericite, calcite, epidote and quartz. A phenocryst of untwin-
ned potassic feldspar was observed in one thin-section; with this exception,
potassic feldspar appears to be lacking. Mafic phenccrysts are rare and
consist of biotite, chlorite and epidote, _ probably alteration products
of hornblende. Phenocrysts may make up to 50% of the rock, but 25% is
more usual. The matrix material is fine granular quartz, muscovite,
sericite, plagioclase, chlorite, epidote and, here and there, calcite; a
little potassic feldspar was revealed by staining. Flow lines around the
phenocrysts are defined by alignment of the mafics.

The quartz-feldspar porphyry is similar to the rhyolite,
except for the greater amount of feldspar phenocrysts. The two rock types
are intermixed and were not mapped separately. The rhyolite has the char-
acteristic features of extrusive rocks but the quartz-feldspar porphyry
appears to intrude the andesite locally. Small dike-like bodies of
quartz-feldspar porphyry which intersect the andesite and the hornblende
schist may be related to the rhyolite.

Hornblende Schist - Hornblende Gneiss

Hornblende schist and hornblende gneiss occur at the east-
ern end of the zone of volcanic rocks in the contact zone with hornblende
granite.

The rock is dark green and fine grained to very fine grained
(grains of 0.9 to 0.05 mm.). Foliation is defined by parallel hornblende
grains and, locally, by strong compositional banding. A lineation, apparent
on the foliation plane, is formed by the orientation of some hornblende
grains. The rock is relatively unaltered but is recrystallized. The horn-
blende is fresh, highly pleochroic, in idiomorphic, rod-like fragments.
Its properties are: 2V = 600, Zac = 230, X = light greeish brown, Y = brown-
ish green, Z = smoky blue-green. It is the prevalent mineral of most thin-
sections, constituting up to 70% of the rock. In one thin-section from a
sample near the contact zone with the granite, the hornblende crystals are
bordered by bleached rims enclosing dark zones, and the hornblende alters
to biotite which it encloses poikilitically. This peculiar alteration
may result from the action of granitic solutions. Feldspar is altered
(except in some thin-sections from samples near the granitic rocks), usual-
ly untwinned, and appears to be oligoclase-andesine. Quartz occurs as very
fine, granular, equidimensional grains intimately mixed with feldspar.
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Other components are chlorite, epidote, biotite, apatite, magnetite,

pyrite and, in one thin-section, microcline.

The hornblende schist and hornblende gneiss are metamor-
phic equivalents of the intermediate volcanic rocks to the west (see also
Wilson 1910, p. 16 - who described these rocks as "metamorphosed green-

stones"). They are in gradational contact with the hornblende granite.

Iron-Formation

The iron~formation of the volcanic-sedimentary sequence
may be separated into general northern and southern types on the bases of
location, composition, association, and width. The northern type is ex-
posed discontinuously along a N.60OE.-trending zone 7 miles long. The
zone is cut by the Ottawa (Quinze) river at the right angle bend just
below the dam. At its southwestern end the zone goes under overburden
and to the northeast it is interrupted by hornblende granite. A possible
continuation of this zone lies in hornblende gneiss 3 to 4 miles to the
northeast near Quinze lake.

This (northern) iron-formation is commonly associated with
pillow-lava and with hornblende rock, and is in banded zones (Plate I-B)
commonly 40, but up to 150, feet wide. They are very contorted and, in
places, brecciated (Plate I-C). The rock consists of alternating magnetite-~
rich and quartz-rich layers 1/4-1/2 inch thick. The magnetite-rich layers
are dark gray and dense and are composed of magnetite, quartz and actinolite.
The actinolite is usually on the borders of the magnetite layers but some
is within these layers; it is oriented parallel to the layering. Magnetite
makes up approximately 30% of the rock.

The quartz-rich layers are light gray to bluish gray; some
consist of fine-grained granular quartz and others consist of coarse-grained
quartz with sutured texture. Shreds and acicular crystals of actinolite
are present in small amounts and have no preferred orientation. Small
grains of magnetite are finely disseminated, and epidote and calcium car-
bonate are common secondary minerals.

The southern type of iron-formation occurs in zones rough-
ly parallel to, and south of, the northern type. One zone is 3 miles long.
The zones are generally less than 10 feet wide, but may be as much as 30
feet. They are relatively undisturbed, lying conformably within the sedi-
mentary and tuffaceous layers with which they are interbedded. Folding
and brecciation were observed at only one place.

The rock consists of magnetite-rich layers, rarely more
than 1/4