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ABSTRACT

The southern part of the Superior Province is characterized
by large tracts of Archean granitic rocks and high-grade metamorphic
rocks within which are interspersed east-trending belts of relatively
little metamorphosed Archean volcanic and sedimentary rocks. The
Abitibi belt of eastern Ontario and western Quebec is one of the largest
of these east-trending volcanic-sedimentary belts. In the Rouyn-
Beauchastel area the deformed Archean rocks are overlain with angular
unconformity by relatively flat-lying clastic sediments of the Aphebian
Cobalt Group and comprise five main rock stratigraphic units:

1. the volcanic rocks of the Blake River Group in the north
2. the metasedimentary and associated volcanic rocks
of the Pontiac Group in the south and between these
the metasedimentary rocks of the
3. Cadillac Group
4. the Timiskaming Group and
5. the "Granada Group" (informal unit)

The basic stratigraphic relationships in the Rouyn-Beauchastel
area and. in the larger region of which it is a part are obscured by
rapid lateral variations in volcanic and sedimentary facies. The
stratigraphic and structural continuity across the area is disrupted
by the Cadillac-Larder Lake Fault, a major regional east-west structure
that is marked by a steeply dipping zone of ankerite-talc~-chlorite
schist. Similarities in composition, textures and structural fabric
between the Timiskaming Group and the "Granada Group" indicate that
they are correlatives across the fault and this conclusion supports a
correlation, based on composition, texture and structural fabric
between the combined Blake River and Cadillac Groups, north of the
fault and the Pontiac Group and associated mafic volcanic rocks which
are tentatively assigned to the Blake River Group, south of the fault,

Sedimentation is fault controlled and four environments are
present: (1) alluvial fan, (2) alluvial marine transition, (3) turbidite
fan and channel-fill, (4) basinal turbidite blanket., The main source
of the sediment was granite batholiths and uplifted volcanic chains
that lay to the north.

The dominant feature of the geologic structure are two main
sets of superposed folds. The younger set is characterised by east-
west striking axial surfaces, that are not conspicuously deformed. This
east-west trending set is responsible for the main structural grain
discernible on the maps of the area. The older set which was generally
north-south striking and upright is deformed about these east-west
axial surfaces. These large scale folds are essentially isoclinal
steeply plunging with almost vertical axial planes.
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RES UME

La partie sud de la province du Superieur se caracterise par de
grandes zones de roches granitiques et de roches hautement métamorphisées
a 1l'intérieur desquelles se situent des ceintures de roches volcaniques et
sédimentaires, peu métamorphisées et d'age archéen. La ceinture de
1'Abitibi, prés de la bordure est de 1l'Ontario et dans la partie ouest
du Québec constitue une des plus grandes ceintures volcano-sedimentaires,
orientées est-ouest.

Dans la région de Rouyn-Beauchastel les roches déformées 4'age
archéen sont recouvertes en discordance angulaire par les sediments
clastiques, sub-horizontaux du groupe de Cobalt et sont d'age aphébien
et comprennent cing unites stratigraphiques majeures:

1 - au nord, les roches volcaniques du groupe de Blake River

2 - au sud, les métasediments du groupe de Pontiac et les
roches volcaniques associées

3 - entre celles-ci les roches métasedimentaires du groupe
de Cadillac,

4 - du groupe de Timiskaming, et

5 - du groupe de Granada.

Les relations stratigraphiques fondamentales de la région de
Rouyn-Beauchastel et d'une plus grande région dort elle fait partie,
sont difficiles a interpréter a cause des variations latérales de
facies des roches volcaniques et sédimentaires. La continuite
stratigraphique et structurale a travers la région est interrompue
par la faille Cadillac-Larder Lake, une structure majeure d'étendue
régionale, orientée est-ouest, marquée par une zone fortement penteée,
composee de schiste a chlorite-talc et ankérite. Les ressemblances
dans la composition, la texture et l'arrangement structural entre les
groupes de Timiskaming et de Granada, nous indiquent qu'ils sont
équivalents de part et d'autre de la faille.Cette conclusion entraine
également une corrélation, basée sur la composition, texture et fabrigue
structurale, entre la combinaison des groupes de Blake River et de
Cadillac situés au nord de la faille et des groupes de Pontiac et des
roches volcaniques basiques associées a ce dernier et situés au sud de
la faille et que nous associons avec le groupe de Blake River.

Ila sédimentation est controlee par des failles et quatre
milieux de sédimentation ont eté reconnus:

1 -~ une plaine alluvionnaire, 2) une transition marine-
alluvionnaire, 3) turbidite de delta et remplissage de chenaux,
4) couche de turbidite basale. Des batholithes granitiques ainsi que.
le soulévement de chaines volcaniques situéees au nord constituent la
principale source de sédiments.

Ld géologie structurale se caractérise par la superposition de
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deux périodes de plis. La phase la plus jeune est caractérisce

par des surfaces axiales orientées est-ouest et ayant subies, par
“la suite peu de déformation. Cette phase est-ouest est responsable
du grain tectonique que 1l'on peut agpercevoir sur les cartes de la
région. Une periode de plis antérieurs, orientés nord-sud et droits
est replissée par les surfaces axiales est-ouest. Ces plis de
grande dimension sont essenticllement isoclinaux, fortement pentés
avec des plans axiaux sub-verticaux.
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CHAPTER I

INTRODUCTION

Systematic regional geclogical investigations of the
Abitibi area of Northwestern Quebec, began more than half a century
ago (Wilson, 1911), and although a large number of geologists have
been involved, most investigations have been directed mainly towards
the discovery and understanding of the economic mineral deposits
in the region (Cooke, 1931; Hawley, 1932, 1934). A few of the more
recent investigations have been concerned with the tectonic evolution
of the volcanic and sedimentary rocks (Gunning and Ambrose, 1939;
Podolsky, 1950; Bass, 1961; Goodwin and Ridler, 1970). However, many
fundamental problems still remain. This study is an attempt to clarify
the tectonic evolution of this part of the Abitibi Belt and particularly
the relationships between the orogenic deformation of the rocks as
expressed by the structures which are discernible in the rocks now,
and the overall tectonic evolution of the belt as expressed by regional
variation in sedimentation, volcanism, plutonism and metamorphism.

The initial approach to the problem was a regional field
investigation of the Rouyn-Beauchastel area, the object of which was:

l. to obtain accurate and detailed information on the

volcanic and sedimentary stratigraphy of the area,
2. to locate centres of volcanism within the area and to
develop an understanding of their internal constitution,

3. to decipher the course of the orogenic deformation of the




area and to relate the orogenic structures fo the pre-
existing tectonic and volcanic framework,
4, to trace the evolution of the sedimentary "basins" that

are associated with the volcanic rocks.

LOCATION OF THE AREA

The Rouyn-Beauchastel area (Fig, 1) lies in the southern part
of the Superior Province of the Canadian Shield. It is in the Province
of Quebec about 400 miles (640 km) northwest of Montreal, near the
provincial boundary between Ontario and Quebec. The towns of Rouyn
and Noranda, with a total population of about 30,000, comprise the
nearest urban centres and lie about 5 miles (8 km) to the north of
the area.

The area is bounded approximately by latitudes 48°08' and
48°15' north and by longitudes 78°45' and 79°12' west and encompasses
about 100 square miles (260 kmz).

The boundaries are better defined by relating them to the
townships of the region. The area includes the southern and northeastern
parts of Rouyn Township, the northwestern part of Joannes Township and

the southeastern part of Beauchastel Township.

ACCESS
Almost all parts of the area are easily accessible by road.
About half of the area has been cleared for farming and a good network

of secondary roads crosses the area at intervals of approximately 3 miles
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(5 km). In addition water routes provide access to the more remote

parts of the area, particularly in the northeastern and southeastern

corners.

FIELD AND LABORATORY WORK

This report is based upon 12 months of field work in the
area over a period of 4 years between 1971 and 1974, This involved
a critical review of the 1/18,000 geological map of the Rouyn-~
Beauchastel area published by Wilson (1962) and the preparation of a
new revised map at a scale of 1/12,000, (1" = 1000'").

(see maps I-2-3 enclosed).

Field relationships were recorded directly on (1/15840,
scale) vertical air photographs (approximately 1 inch = 1/4 mile),
taken for the Quebec Department of Natural Resources. Petrographic
and structural analyses were carried out at the Department of Geological
Sciences, Queen's University, Kingston, Ontario. Whole-rock chemical
analyses for 21 samples were obtained by X-ray fluorescence; 200
thin sections were examined and electron microprobe analyses were
carried out on 2 samples at Queen's University. The structural fabric
data were analysed using facilities of the IBM 360~-50 computer at the

Queen's University Computing Centre.

PREVIOUS WORK

The earliest systematic geological work in the Rouyn-Beauchastel

area was carried out by M. E. Wilson in 1913 (Wilson, 1914). H. C. Cooke




traversed parts of the area (Cooke, 1923), and W. F. James traversed
the southeastern Rouyn map area in 1923 (James, 1925). J. E. Hawley
made a detailed study of the vicinity of McWatters Gold Mine and the
Granada Gold Mine in 1931 and 1933 (Hawley, 1932, 1934), 1In the early
forties J. W. Ambrose and H., C. Gunning mapped the adjacent areas to
the east and northeast (Ambrose, 1941; Gunning, 1937, 1939, 1940),
and in 1950 T. M. Podolsky studied the age relationship between the
Pontiac and Timiskaming groups in the southern part of the area. The
Kinojevis area in Joannes Township was mapped by A. S. MacLaren
{1952) and M. N. Bass (196l1) has reported on the tectonic evolution
of the Timiskaming subprovince., A detailed regional geological map
and report on the Rouyn-Beauchastel area was published by the Geological
Survey of Canada in 1962 (Wilson, 1962). J. Holubec (1972) has
presented an interpretation of tectonic relationship in the southern
part of the area.

The present study was initiated in 1971 as part of a
regional project of the Quebec Department of Natural Resources,

involving a group of scientists, supervised by Dr, E. Dimroth.




CHAPTER II

TECTONO-STRATIGRAPHIC FRAMEWORK

The southern part of the Superior Province is characterized
by large tracts of Archean granitic rocks and high grade metamorphic

rocks within which are interspersed east-trending belts of relatively

little metamorphosed Archean volcanic and sedimentary rocks. The
Abitibi belt of eastern Ontario and western Quebec (Fig. 2) is one
of the largest of these east-trending volcanic-sedimentary belts.
In the Rouyn-Beauchastel area it consists of three subsidiary east-
trending belts:

1. the volcanic rocks of the Blake River Group in the
north,

2. the metamorphosed sedimentary and associated volcanic
rocks of the Pontiac Group in the south, and between
these

3. the metasedimentary rocks of the Timiskaming Group

and the "Granada Group".

Stratigraphic Framework

The basic stratigraphic relationships in the Rouyn-Beauchastel

area, and in the larger region of which it is a part, are obscured by

rapid lateral variations in volcanic and sedimentary facies (see
Table 1, and Fig, 3). In the Rouyn-Beauchastel area the Timiskaming

Group conformably overlies the Pontiac Group to the south but is
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unconformable on the Blake River Group to the north, and the determination
of stratigraphic relationships between the Pontiac and Blake River
Groups presents a fundamental problem of broad regional tectonic
significance. Similar problems exist in nearby parts of the Abitibi
belt. For example on the scale of the surrounding region eight main
rock stratigraphic assemblages have been identified (see Fig. 3).

Three of these, the Kinojevis, Malartic and Blake River Groups consist
mainly of basic volcanic rocks, whereas the others, the Caste, Kewagama,
Pontiac, Cadillac, Timiskaming, and Duparquet Groups consist predominantly
of metasedimentary rocks. The stratigraphic relationships among these
various stratigraphic assemblages, as they are known now, are summarized
in Tables 1 and 2. Problems in correlation are localized along two
linear belts each of which is at least in part the locus of large-

scale faulting. The Cadillac~Larder Lake fault runs through the belt

of Timiskaming rocks along the zone separating the Pontiac from the
Blake River Group. The Porcupine-Destor fault separates the Blake
River, Kewagama and Malartic Groups on the southwest from the Kinojevis
and Duparquet on the northeast. Thus, although the Blake River Group

is known to overlie the Kewagama Group and to be overlain in turn by

the Timiskaming Group on the southwest side of the Porcupine Destor
fault, and the Kinojevis Group is known to be overlain by the Caste
Group which in turn is overlain by the Malartic Group on the northwest
side of the Cadillacharder fault, the relationships between the Caste
Group and the Kewagama Group on one hand, and the Caste Group and

Duparquet Group on the other hand,is still questionable.




Fig. 3. Legend.

[10] Cobalt Group (Proterozoic)

[92] 1Intrusive Rocks

[8] Duparquet and "Granada" Groups ——> Mainly Archean
(7] Timiskaming and Cadillac Groups —» Metasedimentary Rocks
[6] Pontiac Group rJ
N
[5] Blake River Group —————3
(4] Kewagama Group (Sedimentary Rocks) Archean
[3] Kinojevis Group ———> ¢ Volcanic Rocks

[2] Caste Group (Sedimentary Rocks)

{1] Malartic¢ Group -—m




ONTARIO

-10~

Fig.

3.

CQD.B/

Noranda

g <f_/ B2

—— — a— \ —
8 —
/ / b 8
Wass ¢ v —
+++ .
++ 474+ F in
7 i/l —

e+ +++90+ 9+ /
Pretesy/ It oesy

Tectonic sketch of the Rouyn-Noranda area (after

E. Dimroth et al., 1973).
LEGEND
o~ main fault zone
N

_~  Structural trend
o~
-7
r== - study area

scale
1} 8 miles
— I3 km.

r

- A




f
. - SaRATESNAT Y Or Pien Al Vi N RO N N 1,0 i
! - : :
' Rouyn  Segment ! Ve, ¢'Or Segimueny !
' 1 i
S omendaa : : : ' o < ;
e T O XU NOT e Areen® : Newere oo H A bt » YAl T t
I R T o o |
. : - oL : . . o s m ey

Db et e : Pl duparcuel Groun | I A cai:ac Groud !
G ' irogec reongivmarale gnd . ercled n . i . \eergiomerdie enc gy AcKe) ]
—— > I N [ W Y | ! A R A S R i

R kTl & N UNCLROF T At : U R o o R e d

- mmdirde SR Taividea ey -"VV\ . . - [
- COItGIY Wit Ao ’l.aU . Lore O c-’ilv\,x‘ﬁo . . B2Gee ;[g-&‘ I
- . L .. :
river Group . R --; Group :
Qi fofe%d B [
areC TOCAS) ‘ (e QR e As
St I Xurenr crrrtn C P
S wonoma Gro . .o i | REWGLGAING
T _GTeswdlar  Corg ‘ ! ! AT A GO Re GOt

' . )
. | Mawgrue Group &
K.noevis Group (vQicanc roc«s) :
_i-.m-xeo vO.canic

'_ urits;

cac Coste Groud,

(P PR Ry NS\ S U

(GrecwSCae COnG N efa e ;

Mgiorte 5rouwd
(lower maiic Ghe udramoud unas)

Table 1. Tentative stratigraphic table of Rouyn-Val d'Or area (modified after
E. Dimroth, 1975).

—'[I_



b
ROUYN.BEAUCHASTEL TP, JOANNESTP.

e —

GRANADA GF CAQILLAC GP

TIMISKAMING GP.

gradatignel
conformable bt ST T T T T contact
Ai { incal chamneling
BLAKL RIVER 6P BLAKE RIVEA GP PONTIAC 6P
PONTIAC GP. '

?_.—7_
—_—1 -1

NORTH ond NORTHEAST of HORANDA

west SRClion

DUPARBUET GP

aast serhinn

BYAKE RIVER GP

Cfs'—

KIWAGAMA GP

KINCJEVIS GP

7 CASTE GP

? MALARTIC 6P

Table 2. Stratigraphic correlation table

from the southern part to the northern
part of Rouyn-Norarda area.

_Z'[.'.



-13~

CHAPTER III

STRATIGRAPHY AND SEDIMENTOLOGY

INTRODUCTION

The deformed Archean rocks which form the bedrock throughout
most of the Rouyn-Beauchastel area are overlain with angular unconformity
by relatively flat-lying clastic sediments of the Aphebian Cobalt
Group in the southeastern part of Beauchastel Township. They comprise
five main rock stratigraphic units: (see Table 3),.

(1) the Blake River Group

(2) the Pontiac Group

(3) the Cadillac Group

(4) the Timiskaming Group

(5) a unit which is referred to here informally as

the "Granada Group".

A clear understanding of the stratigraphic and structural
relationships among these five units is essential for unravelling the
Archean tectonic evolution of the area, and this has been the main
objective of the stratigraphic and sedimentologic studies reported
here.

The stratigraphic and structural continuity across the
area is disrupted by the Cadillac-Larder Lake fault, a major regional
east-west structure. It is marked by a steeply dipping zone of

ankerite-talc-chlorite schist up to several hundred feet wide, and

NOTE: LA PAGE 14 N’EXISTE PAS
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extends across the area from beneath the cover of younger sediments
of the Cobalt Group north of Lake Beauchastel to the hair-pin bend in
the Kinojevis River east of McWatters. ©North of the fault, the
greywacke and polymict conglomerate of the "Granada Group" lies with
angular unconformity on the mafic volcanic rocks of the Blake River
Group, and probably also the overlying sedimentary rocks of the
Cadillac Group. South of the fault, the greywacke and polymict
conglomerate of the Timiskaming Group lies conformably upon the
greywacke and greywacke clast conglomerate of the Pontiac Group within
which there are anticlinal infolds of mafic volcanic rocks that can
be correlated with the Blake River Group.

Similarities in composition, textures and structural
fabric between the Timiskaming Group and the "Granada Group" indicate
that they are correlatives, and this conclusion supports a correlation,
based on composition, texture and structural fabric, between the
combined Blake River and Cadillac Groups north of the fault and the
Pontiac Group and associated mafic volcanic rocks which are
tentatively assigned to the Blake River Group, south of the fault.
Because of the importance of these correiations, it is essential that
the evidence upon which they are based be considered in some detail.
This can be done most conveniently by considering the various units

in order of relative age starting with the oldest.
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Blake River Group (Map unit B2)

The Blake River Group (Gunning, 1937), which has also been
referred to as the Abitibi Group (Wilson, 1911), consists mainly of
basic volcanic rocks and forms the base of the exposed section north
of the Cadillac~Larder Lake fault. It consists of thick flows of
variolitic and pillowed metabasalt that form both flanks of the Lake
Rouyn Syncline (see maps I-2-3).

Within the Lake Rouyn syncline, it is overlain by the meta-
sedimentary rocks of the Cadillac Group. Although the actual contact
between the Blake River and Cadillac Groups is not well exposed,
facing directions, defined by pillow structures in the Blake River
Group, show that the flow layering in the volcanic rocks is conformable
with the syncline outlined by the bedding in the Cadillac Group.

Southeast of the Lake Rouyn syncline, in an area of poor
exposure at the major hairpin bend in the Kinojevis River, east of
McWatters, the volcanic rocks of the Blake River Group, which form the
southeast limb of the Lake Rouyn syncline, are replaced toward the
east by northeast- to northwest-dipping sedimentary rocks of the
Cadillac Group. Facing directions in the Cadillac Group are uncertain,
and it is not clear, on the basis of the available exposures in this
area, whether the Cadillac Group wraps around the Blake River Group
in a steep northwesterly plunging synfoxrmal anticline, or whether
the Blake River Group is intertongued with the Cadillac Group. However,

in the extreme northeastern corner of the map-area, where exposures are
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better, it can be shown that the volcanic rocks of the Blake River
Group do interfinger with the sediments of the Cadillac Group. There,
conglomeratic sandstones of the Cadillac Group face- toward the north
and are overlain by pillow basalt and then by more sedimentary rocks.
Accordingly the contact between the two groups around the syncline

is probable a transition marked by intertonguing, and the abrupt
change, east of McWatters, can be attributed to a facies change,
rather than to folding.

South of the Cadillac fault, basic metavolcanic rocks which
are inferred to comprise part of the Blake River Group, on the basis
of their composition and stratigraphic position, occur as discrete
masses within the Pontiac Group at a number of places (see mapsg 2-3)
in the area stretching from southern Lac Vallet to Lac Kinojevis, in
two small areas northeast of Lac Bruyere, and west of Lac Vallet at
several places along Lac Beauchastel, and in two small areas immediately
south of the Cadillac-Larder Lake fault, at the McWatters mine and

east of the mine near the Kinojevis River.

Lithological character of the Blake River Group: (Map unit B2)

Although the internal stratigraphy and structure of the
Blake River Group were not studied in detail as part of this
investigation, it has been the subject of detailed studies by R. C6té
(in Dimroth et al., 1975) and of regional interpretations by E.

Dimroth et al. (1974, 1975).
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Dimroth et al. recognized three phases in the development
of the Blake River Group:
1. An initial phase marked by sheets of tholeiitic basalt,
2. An intermediate phase marked by the development of
basaltic shield volcanoes with very complex internal
structures, and
3. A final phase marked by another period of extrusion
of sheets of tholeiitic basalt.
Cété's studies have shown that the part of the Blake River
Group which occurs in the Rouyn-Beauchastel area represents the
tholeiitic basalts of the initial phase and part of the shield volcano
complex. Tholeiitic flood basalt sheets occur along the north side
of the Cadillac-Larder Lake fault over most of the interval between
McWatters and the western boundary of the map area, They form a
steep north-facing homoclinal succession about 1800 m (6000 ft)
thick, which is made up of three well defined units of variolitic
basalt, averaging 200 m in thickness, that are overlain by a rhyolitic
unit 40 m thick and a highly amygdaloidal pillowed rhyodacite. They
consist of intercalations of variolitic and non-variolitic pillowed
and massive basalt, some of which are partly vesicular. According to
L. Gelinas et al. (1976), the variocles typically consist of low-potash
rhyolite and make up from 5 to 80% in the volume cof the rock. 1In the
outcrops, they are very distinctive, white-weathering, spherical or

lenticular bodies from 5 mm to 5 cm in diameter, with sharp contacts
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and a blue-grey core; and are set in a dark green aphanitic matrix.
In the vicinity of the Cadillac Fault the varioles are deformed and
consist of prolate spheroids with axial ratios of 7:3:1. They are
commonly etched into relief by weathering of the enclosing basalt,
The variolitic basalts are overlain unconformably by the "Granada
Group” in the eastern part of the area, near McWatters. Further north,
the overlying shield volcano complex consists of several units of
intercalated basalt and andesite, ash-flow tuffs and pyroclastic
avalanche deposits, and intercalated basalt and rhyolite.

The sedimentary rocks of the Cadillac Group, which occupy
the core of the Lac Rouyn syncline, are intertongued with this part

of the Blake River Group.

Blake River (?) Group: (Map unit Bl) .

The basic metavolcanic rocks south of the Cadillac-Larder
Lake fault, which are tentatively assigned to the Blake River Group,
are exposed beneath the Pontiac Group in the cores of refolded anticlinal
folds. The largest area of exposure is in the Lac Kinojevis anticline,
a north-south fold, between Lac Vallet and Lac Kinojevis, that has
been overprinted by large east-west trending folds (see map 3). Other
exposures occur near McWatters (Map 3) and along Riviére Beauchastel
(Map 2) .
Four rock-types have been distinguished within this assemblage

of metavolcanic rocks south of the Cadillac-Larder Lake Fault:




1. metabasalt (map-unit BlA)

2. amphibolite (map-unit BlB)

3. ultramafic rocks (map-unit B

lC)

4. andesitic-tuff (map-unit BlD)

The metabasalt is a massive or pillowed greenstone, consisting
mainly of a foliated aggregate of actinolite, tremolite, chlorite,
plagioclase, (An3O-An35), biotite, carbonate and quartz. WNo variolitic
flows were found in it, and the pillows are normally very much
flattened and deformed. Some amphibolites in which pillow structure
is still clearly recognizable have been included with the metabasalts.
The metabasalts resemble the tholeiitic flood basalts that occur north
of the Cadillac-Larder Lake fault, and have been correlated with them

v
on the basis of gross aspect and chemical composition (see Table 4
page 26 ). The amphibolite is a massive, black to dark brown, medium
to coarse-grained rock, consisting mainly of hornblende, cummingtonite,
plagioclase, quartz and carbonate, Schistosity is generally poorly
developed., The amphibolite is gradational with the metabasalt and the
two map units appear to be different metamorphic facies of.the same
protolith.

The ultramafic rocks are generally highly altered and
represented by talc-carbonate schists., However, locally, some of the
primary textures and minerals are preserved. They occur in the core

of the Lac Kinojevis anticline, and along Lac Beauchastel. On the

east side of Lac Kinojevis, structures similar to the polygonal suture
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zones of ultramafic flows (Pyke et al., 1973) occur in a chlorite-
talc-cummingtonite-carbonate rock. In the core of the Lac Kinojevis
anticline there are a few localities where radial clusters of large
bladed amphibole crystals in a carbonate-talc matrix may represent
relict spinifex textures. Similar textures occur in ultramafic
lavas only in the Kinojevis Group or the Malartic Group north and
northeast of the area (Gelinas, 1977; Imreh, 1973) and have not been
found in the Blake River Group.

The andesitic tuff is a green to black, fine- to medium-
grained banded rock, consisting mainly of chlorite, actinolite,
plagioclase and calcite. It includes some light coloured finely
laminated layers that may represent acidic tuff. It occurs above
sedimentary rocks of the Pontiac Group in the core of a synform
northeast of Lac Bruyere and appears to be gradational into and inter-
calated with the Pontiac Group. It may be a lateral equivalent of the
shield volcano complex of Dimroth et al., (1974).

The basic metavolcanic rocks that occur near McWatters
{map-unit Bl ? of Map 3) are also tentatively assigned to the Blake
River Group and are correlated with the volcanic rocks that occur
further south (map-unit Bl) because they are similar in composition,
structural style and structural relationships to the rest of the basic
metavolcanic rocks that occur south of the Cadillac-Larder Lake fault.
They consist of massive and pillowed metabasalt in which the pillows

and other primary features have been largely obscured by intense
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deformayion and metamorphic recrystallization. They show the effects
of the two major sets of folds, with earlier northerly trending folds
overpriﬁted by younger east-west folds; and they are aligned with the
series of structural culminations further south in which most of the
other basic metavolcanic rocks are exposed.

The metavolcanic rocks near McWatters occur in an area of
very complex structure that has been studied previously by Hawley
(1934) and by Wilson (1948), who outlined the existence of several
important faults (Cadillac-Larder Lake, McWatters, Bowes and Rouyn-
Merger faults) mainly on the basis of information from underground
workings and diamond drilling. On the basis of my study of the bedrock
exposures at the surface, I have concluded that much of what has been
previously called andesite agglomerate and tuff (Wilson, 1962) is a
polymict metaconglomerate that is intercalated with metagreywacke in which the
matrix has been highly amphibolitized and chloritized. The volcanic
rocks are limited to one small crescent shaped area of metabasalt south
of McWatters mine shaft and another small area near the south edge of
the outcrop, adjacent to the Bowes Fault (see Map 3).

These volcanic rocks probably underlie the surrounding
sediments but there are no good top determinations to confirm this. The
metavolcanic rocks of the Lac Kinojevis anticline have been intensively
deformed and thoroughly mcdified by regional metamorphism which
increases in grade to the south, from upper greenschist to amphibolite

facies. In the southern part of the anticline the primary textures
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and structures are completely obliterated.

The contact between the Blake River (?) Group and the Pontiac
Group appears to be conformable with the bedding in the Pontiac Group.
Pillow structures which are recognizable locally in the volcanic rocks,
face toward the contact. On the west side of the Lac Kinojevis anti-
cline graded beds in the greywackes of the Pontiac Group consistently
face away from the volcanic rocks, but on the east side the evidence
from facing directions is partly contradictory. Although the graded
beds generally do face away from the volcanics, there are a number of
localities near the contact where the graded beds face toward the
volcanic rocks. These changes in facing direction may be due to tight
small-scale folding and to faulting in the Pontiac Group. Close to
the contact there is a highly deformed zone of chloritic schist in
the volcanics and locally it is difficult to decide where the volcanic
rocks end and the sedimentary rocks bégin. Slickensiding and quartz
veining in this zone suggest that there have been fault displacements
along the contact.

The Archean volcanic rocks of the Abitibi belt have been
subdivided by Jolly (1975) into three petrochemical suites:

1. a lower magnesian suite

2. an intermediate tholeiitic suite

3. an upper calcalkaline suite.
The tholeiitic flood basalts that occur in the Blake River Group

immediately north of the Cadillac-Larder Lake fault have been included
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by Jolly in his intermediate tholeiitic suite (see Fig. 4).

Jolly has reported that the tholeiitic suite is characterized
by an iron-enrichment differentiation trend. Most of the lavas in it
contain 10 to 20% total iron expressed as FeO. In the mafic end
members the Ti02 content ranges between 1.0 and 2.75%, MnO content ranges
between 0.15 and 0.50% and the ratioFeOTFeO+MgO is greater than ,65.

Chemical analysis of five specimens from the volcanic rocks
in the Lac Kinojevis anticline are presented in Table 4. Three analyses
are of basaltic rocks but analyses 4 and 5 are of ultramafic rocks
(Riverin, 1972). The basalts have the same distinctive chemical
characteristics as Jolly's intermediate tholeiitic suite (see Table 4).
Total iron expressed as FeO ranges between 9.2 and 20.4%; TiO2 ranges
from 1.6 and 2.2%, MnO ranges from .2 and .4% and the ratio FeOT/FeO+MgO
is greater than .8. These chemical relationships provide confirmation
for the correlation of the volcanic rocks in the core of the Lac
Kinojevis anticline with the tholeiitic flood basalt sheets of the
Blake River Group north of the Cadillac-Larder Lake fault; and this,
in turn, supports the conclusion that the Pontiac Group, south of the
Cadillac-Larder Lake fault correlates with the lithologically similar
sedimentary rocks that overlie the Blake River volcanic rocks and
comprise the Cadillac Group north of the fault.

The two chemically analyzed specimens of the ultramafic
rocks in the Lac Kinojevis anticline (Table 4; analyses 4 and 5) have

an unusually high content of MgO (21,70% and 21.63%), Ni (1020 ppm
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Fig. 4. - Distribution of the three volcanic suites according to
W. Jolly (1974) in the RAbitibi rocks and the location of
the area where our chemical analyses were taken.
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Table 4. Chemical analyses of mafic volcanic rocks of the Blake
River (?) Group (Map unit Bj) analysed by X-ray
fluorescence by P. Hebert at the University of Quebec
in Chicoutimi, 1972, FeO done by wet chemical analysis.

1 2 3 4 5

SiO2 52,10 45,18 52.61 43,58 43.91
A1203 12.45 10.91 13.62 7.32 9.42
TiO2 2.28 1.65 1.77 0.36 0.50
FeO 12,25 17.54 8.64 7.74 8.74
Fe203 4.91 3.23 2.13 1.63 1.79
FeOT 16.66 20.44 10.56 9.20 10.35
MnoO 0.25 0.40 0.27 0.12 0.16
Mgo 3.18 5.14 3.61 21,70 21.63
Ca0 6.04 8.71 8.02 4,97 6.53
Nazo 2.18 1.11 3.00 0.11 0.26
K2O 0.91 0.18 0.25 0.0 0.0
Nippm 9 31 43 1020 1030
Crppm 30 51 30 2160 2220
Coppm 56 54 59 80 94
Field No. R-4-11A R-5-1A R-8-2A R-4-6A R-4-72
Locations Range II Range II Range III Range II Range II

Lot 50 Lot 49 Lot 59 Lot 50 Lot 51

Rouyn Tp. Rouyn Tp. Rouyn Tp. Rouyn Tp. Rouyn Tp.
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and 1030 ppm) and Cr {2160 ppm and 2220 ppm). These values are
characteristic of Jolly's (1975) lower magnesian suite and suggest

that the ultramafic rocks are probably correlative with it.

Cadillac Group

The Cadillac Group (Gunning, 1937) consists of clastic
sedimentary rocks, that conformably overlie the volcanicsof the Blake
River Group, north of the Cadillac-Larder Lake fault, in Cadillac
Township.

The sedimentary rocks of the Cadillac Group in the Rouyn-
Beauchastel area are the western continuation of the Cadillac sediments-
of Cadillac Township. They occupy the centre of the Lac Rouyn syncline
and they replace the volcanic rocks of the Blake River Group east of
the hairpin bend in the Kinojevis River, presumably as a result of a
facies change .or folding.

In the eastern part of the area two different rock types
have been distinguished in the Cadillac Group (map-unit C): con-
glomeratic sandstone (map-unit Cl) and greywacke (map-unit C2) (see
Plate Ib and c¢). Further west, in the Lac Rouyn syncline the
Cadillac Group consists of rhyolite-tuff turbidite (see Plate Ia),

sandstones and metapelites (map-unit C__), greywacke (map-unit C

3A 3B)

and volcanogenic conglomeratic sandstone (map-unit CBC)'

Complex folding and abrupt lateral facies changes make it

difficult to estimate stratigraphic thickness. Greywacke is obviously
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Plate I

a. M Unit C
ap 3A

Fine grained rhyolite tuff turbidite, showing graded
bedding, with load cast. The beds are sub-vertical.
(On the island in Lac Rouyn, Range VI, lot 34,

Rouyn Tp.). The pen is 15 c¢m long.

b. Map Unit C2

Greywacke and pelite showing graded bedding, load
casts and small faults which are parallel to the

schistosity. (Range VII, lot 45, Rouyn Tp.).
The pencil is 15 cm long.

c. Map Unit C2

Graded greywacke and pelite are highly deformed. The
beds and the fold axis are sub-vertical. The pick

handle is 30 cm long. (Range VIII, lot 27,
Joannes Tp.).
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the most dominant lithofacies, but the amount of argillaceous matrix
varies greatly and locally the greywacke grades to slate. Slates are
particularly abundant south of the main axis of the Lac Rouyn
syncline near the junction of Lac Rouyn and Lac Routhier,

The volcanogenic conglomerate and conglomeratic sandstone
occurs in the northern flank of the syncline. The rhyolite-tuff
turbidite occurs in the western part of the syncline, on islands in
Lac Rouyn.

The conglomeratic sandstone unit (map-unit Cl) which occurs
in the eastern part of the area, between the Blake River Group and
the Davidson Creek Fault, in Joannes Township, is intercalated with
pillowed andesite, flow breccia and tuffaceous andesite. It is
estimated to be about 100 m (300 ft) thick and consists of a medium-
grained sandstone, with a low quartz content, but a high content of
feldspathic and rock fragments. The clasts in the conglomeratic
fraction are commonly subanqular to angular, less than 50 cm long,
form 5 to 60% of the rock and occur in a sandstone matrix. The
pebbles or cobbles are mainly of two types: very feldspathic andesite
similar to the underlying volcanics, and argillite or siltstone.
There are a few rhyolite clasts but no clasts of granitoid rocks.

Most of the beds are graded, and the conglomeratic fraction
at the base has an internal stratification marked by a parallel or
imbricate alignment of inequidimensional clasts. The sandstone in

the finer grained portion of the beds normally is finely laminated.
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The most common sedimentary structures are normal or reversed graded
bedding, convolute lamination and flame structures. Small erosion
channels occur in the upper portion of the beds. The conglomeratic
sandstone beds are commonly intercalated with fine-grained, well-
bedded, finely laminated, graded siltstone.

The conglomeratic sandstones appear to have been deposited
in a marine environment by powerful submarine mass flows. According
to M. Rocheleau {(in Dimroth et al., 1974) the clasts were probable
transported mainly in suspension, but the internal lamination suggest
that bottom traction was also important., Because there is a conformable
relationship and intertonguing between the pillowed andesite and the
Cadillac Group, and because the conglomeratic sandstones represent a
flysch-type alternation of medium- to fine-grained graded sandstones
with argillite at the top, it can be concluded that they accumulated
as turbidite deposits in a marine environment. The nature of the
clasts indicates that the source of the detritus was the nearby
volcanic rocks of the Blake River Group.

The greywacke sequences which occur north of the hairpin
bend of the Kinojevis River and in the vicinity of Lac Routhiexr

(map-units C_ and CBB) are medium-grained and well bedded, with

2
good normal graded-bedding (see Plate Ib and c¢). The beds vary in
thickness from less than 1 cm to about 1 m but average about 1-2 cm.

The pelitic fraction locally forms more than 50% of an individual

bed but is highly variable. Conglomeratic lenses and layers occur
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locally. The main difference between the greywackes of unit C2 and

unit C3B are that the proportion of pelitic material is higher in

the greywacke of unit C and these rocks are generally finer

3B’
grained and more thinly bedded. Conglomeratic lenses and layers are
common in unit C2 west of the Davidson Creek Fault and norxrth of the
Kinojevis River, but are rare in unit C3B' The quartz content is low
(5 to 10%) in both units and the grains are usually subrounded.
Nevertheless the distinction between the two types of greywacke is

not sharp and they probably grade into each other as lateral facies

equivalents.

Provenance and environment of deposition

The primary structures and textures of the Cadillac Group
metasediments, the nature of the clasts they contain, and the lateral
facies variations in them indicate that they were deposited as
turbidites, probably in a marine environment, adjacent to the shield
volcanic complex of the middle part of the Blake River Group, and
that they were derived from and deposited at least in part along with
the shield complex of the middle‘part of the Blake River Group, but
that they also include quartz-rich sediment that was probably derived
from some other granitic source area. The volcanogenic conglomeratic
sandstone are only abundant locally in the north limb of the Lac Rouyn
syncline where they occur at the base of the Cadillac Group on the

south shore of Lac Rouyn. They grade upward into rhyolite tuff
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turbidites or into the greywackes which are the dominant rock type

in the Cadillac Group in thebLac Rouyn syncline. Ambrose (1941)
referred to these coarse poorly sorted clastic rocks as agglomerates,
but Wilson (1962) described them as conglomerates. The clasts range
up to 30 cm in diameter and are variable in composition. They
include basic to acidic volcanic rocks and abundant quartz-feldspar
porphyries but no granitic rocks. The matrix is a medium- to céarse—
grained greywacke that contain subrounded grains of quartz and albite
in a schistose matrix of chlorite, carbonate, sericite, actinolite
and epidote. The sedimentary textures, the variety of clast types
and the subrounded quartz grains in the matrix all indicate that these
rocks are conglomerates rather than agglomerates. These volcanogenic
conglomerates may represent the southern edge of a thicker and more
extensive deposit of acidic pyroclastic rocks, including breccias

and tuffs that were described by Ambrose (1941) from the area north of
Lac Routhier. A small exposure of "acidic breccia" (Ambrose, 1941)
occurs along the contact with the Blake River Group in the south

limb of the Lac Rouyn syncline near the west end of Lac Rouyn. It

is a layer about 20 m thick that is exposed for about 40 m along
strike and lies conformably between the basic volcanic rocks of the
Blake River Group and the overlying rhyolite tuff turbidite of the
Cadillac Group. It consists of brecciated acidic volcanic rock
fragments in a grey to greenish coarse grained sandstone matrix.

The fragments are subangular to subrounded and are from 1 to 3 cm in
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diameter. The stratigraphic tops defined by cross bedding in the

black more argillaceous sandstones that are common in the "acidic
breccia", is to the north; and the fragments are coarser at the base

near the basic volcanic rocks than they are higher in the succession.
These rocks may be a lateral equivalent of the volcanogenic conglomeratic
sandstone that occurs in the north limb of the Lac Rouyn syncline.

The rhyolite tuff turbidites which occupy the core of the
western part of the Lac Rouyn syncline are well exposed on the two
islands in the western part of Lac Rouyn. They are dominantly very
fine-grained, cherty-like, laminated and banded acidic tuffaceous
sediments that weather white to pale grey, and have a conchoidal
fracture; but they include interbeds of greywacke with good graded
bedding. A variety of sedimentary structures is well preserved
locally, and most common of which are graded beds, load casts and
flame structures (see Plate Ia). Individual beds are of the order of
2 to 10 cm thick, but locally the rock is massive, light grey
weathering and the bedding is outlined by concentrations of small
(1 cm) black particles that appear to be fragments of mafic tuff,
probably eroded from another layer.

The rhyolite-tuff turbidites are gradational upward and
eastward into the greywacke (unit C3B) that makes up most of the
Cadillac Group in the Lac Rouyn syncline,

Chemical analyses of seven specimens of greywacke from the
Cadillac Group indicate that they are derived from a basic to intermediate

igneous (volcanic ?) suite and not from a granitic basement complex
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Table 5.

5102
Ti0
o

AleB

Fezo3

MgO
Ca0

J
hazO

K, O
2

Field No.

Sample No.
on Fig.

Locations

64.6
.62

15.8
3.65

2.0

Range VII
Lot 35

Rouyn Tp.

II

58.5
.52
le.9
4.1
2.55
4.85
4.3
.28
35-7

2
Range VII
Lot 39

Rouyn Tp.

III

59.95
.59
14.15
6.25
5.2
3.65
4,25
1.1
42-1

3
Range VII
Lot 52

Rouyn Tp.

v v
63.2 65.0
.62 .66
15.0 14.4
5.6 4.53
3.0 2.93
1.85 2.6
4.05 2.5
l.64 1.1
112-5 126-4
4 5

Range VIII Range VII
Lot 16 Lot 6

Joannes Joannes

Tp. Tp.

VI

662
.66
16.35
6.0
3.2
1.7
3.05
2.9
12e-5

6
Range VII
Lot 16

Joannes

Tp.

Chemical analysis of seven specimens of greywacke from the Cadillac Group analysed
by X-ray flucrescence performed by F. Dunphy, Queen's University.

VIII

65.8
.64
14.75
5.92
3.18
2.25
2.93
1.97
111-2

7
rRange VIII
Lot 24

Joannes
Tp.

_LE_
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(see Table 5 and Figs. 5 and 6).

Pontiac Group: (Map unit P)

The Pontiac Group (M. E, Wilson, 1909) occupies the southern
third of the map-area, and is composed mainly of metamorphosed greywacke
and argillite. It is overlain unconformably to the west, near the
Ontario boundary, by the flat-lying rocks of the Aphebian Cobalt Group.
To the south of the map-area, it is truncated by granitic intrusions;
but it extends to the east over a distance of about 160 km to where
it abuts the Grenville front. The northern limit is marked by an abrupt
stratigraphic contact with the lowest bed of polymict conglomerate that
defines the base of the Timiskaming Group. This contact extends across
the map-area as a more or less straight east-west line from beneath the
Cobalt Group near Lac Beauchastel, to the vicinity of Riviére Kinojevis
where it is partly obscured by structural complications.

Only a relatively small part of the total area of exposure
of the Pontiac Group lies within the Rouyn-Beauchastel area, but this
part has been subdivided, in the course of this study, into three
distinctive rock units. The most widespread of these is a greywacke
(map unit Pl) that is more or less metamorphosed and grades southward
with increasing metamorphic grade into mica schist. A distinctive
monomict greywacke pebble, cobble and boulder conglomerate and

conglomeratic mudstone unit (map unit P_) occurs in the upper part

2
of the Pontiac Group, at or near the contact with the Timiskaming

Group, at two localities (south of Granada and north of Lac Beauchastel)

and is easily distinguished from the polymict conglomerates of the lower
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part of the Timiskaming Group (map unit TlA)' The third rock unit

(map unit P?) is only tentatively assigned to the Pontiac Group, and
consists of greywacke and volcanogenic conglomerate, that is exposed

near McWatters in a block that is faulted against the Timiskaming Group

on the south and the "Granada Group" on the north. It resembles the rocks
of the Pontiac Group that occur further south, and is underlain by meta-
basalt and apparently overlain by polymict conglomerates like those in

the Timiskaming Group. Thus all the rocks assigned to the Pontiac

Group consist of greywacke and monomict greywacke or volcanogenic con-
glomerate, and all lie beneath the polymict conglomefate of the Timiskaming
Group and .above the basic volcanics of the Blake River Group.

The greywacke unit (map unit Pl) is a typical turbidite
deposit, consisting of graded beds of medium-grained quartz-rich
greywacke that range in thickness from 2 cm to 2 m, averaging about
30 cm (see Plate IIa and b). There is only minor variation in
composition in the unit and no persistent marker beds have been
discovered. .The greywacke consists of quartz grains, rock fragments,
plagioclase grains that range in composition from albite to oligoclase
and are partly replaced by sericite, and a matrix of chlorite,
biotite, sericite, carbonate and iron ore. Little or no potash
feldspar is evident in thin section. The quartz content is variable
and locally the rock almost grades into an impure quartzite, but the
quartzite, does not form distinctive mappable beds (see Plate IIc).

The typical rock is a graded feldspathic meta-greywacke. 2lthough

the pelitic upper portion of the graded beds is locally very thin
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to almost non-existent, there is a significant increase in the
relative proportion of matrix toward the tops of these beds.

Primary sedimentary structures are well preserved, even
with relatively high-grade metamorphism, The most common is graded-
bedding marked by a very distinctly coarser quartz~feldspar-rich zone
at the base which grades into a more pelitic upper zone that is locally
very rich in metamorphic biotite. Other common primary structures are
load casts, flame structure, small scour channels, intraformational
conglomerate lenses, and ripple drifg cross—-lamination in sets about
2-3 cm thick. Because of the graded beds, the rocks commonly have a
banded appearance and locally there is conspicuous refraction of the
cleavage or schistosity across the graded beds (see Plate IIb).
However, locally, the layering is difficult to distinguish, particularly
where folding is intense. The typical weathering colours are dark
grey to pale brown. Chemical analysis of five specimens of greywacke
from this unit indicate that they are derived from a basic to inter-
mediate igneous (volcanic ?) suite and not a granitic terrane (see
Figs. 5 and 6 and Table 6).

The monomict greywacke conglomerate unit (map unit P2)
consists of subangular pebbles and cobbles, up to 80 cm long, but
usually between 5 and 30 cm long, of greywacke or pelite in a
greywacke matrix (see Plate IIIa and b). Wilson (1962) and Podolsky
(1950) included these conglomerates in the Timiskaming Group; however
they are distinctly different from overlying polymict conglomerates

that are characteristic of the Timiskaming Group; and moreover, they
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Table 6. Chemical analyses of five specimens of greywackes from the
Pontiac Group (P;). Analyses by X-ray fluorescence performed
by F. Dunphy at Queen's University.

I II ITT Iv \Y

SiO2 63.25 66.90 60.20 63.10 64.80
’I‘io2 .52 .46 .64 .57 .53
A1203 14,30 14.10 15.30 14.50 14,80
Fe203 4.78 4,00 6.17 5.23 4,78
MgO 2.40 1.80 3.45 2.95 2.50
Ca0o 1.98 2.70 1.95 2.63 2.52
Na20 3.50 4.08 3.58 3.80 4,50
K20 1.39 1.35 2.07 1.23 2.02
Sample No. 124-2 88-4 126-1 1-3 : 126-2
Sample No.
on Figs.5,6 8 9 10 11 12
Locations Range II Range II Range III Range III Range IV

Lot 53 Lot 15 Lot 36 Lot 38 Lot 49

Beauchas- Rouyn Tp. Rouyn Tp. Rouyn Tp. Rouyn Tp.
tel Tp.
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Plate I1I

a. Map unit Pl: Pontiac Group.

Graded beds of the greywacke dip northwest and face
southeast. A distinct schistosity truncates the bedding

at high angle. Pick handle is 30 c¢m long. (Range II,
lot 12, Rouyn Tp.).

b. Detail of "a" showing refraction of schistosity in a
graded bed. The base of the bed (left) is coarse
grained quartzo-feldspathic greywacke with spaced
schistosity. This grades in the upper part of the bed
tc a highly schistose micaceous pelite. Pencil is
15 cm long (Range II, lot 12, Rouyn Tp.).

c. Refolded folds of impure quartzite and mica schist
from the Pontiac Group. (Range IX, lot 1,
Montbeillard Tp.).
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are at least partly intercalated with the greywackes that are

typical of the Pontiac Group. At the locality in Rouyn Township,

south of Granada, the monomict conglomerate occurs as a lense approximately
900 m long and 400 m thick that is completely enclosed within greywacke
typical of the Pontiac Group. Within this lens the conglomerate is
intertongued with greywacke (Plate IIIa) and appears to consist of
several channel fill deposits that are nested one upon the other and
form a larger channel-fill deposit within the greywacke of the Pqntiac
Gréup. However, at the locality northeast of Lac Beauchastel, in

Range III of Beauchastel Township, the monomict greywacke conglomerate
of the Pontiac Group grades upward over an interval of 500 m of inter-
calated greywacke and conglomerate into a polymict conglomerate that
contains pebbies, cobbles and boulders of acid volcanic and hypabyssal
intrusive rocks that elsewhere are characteristic of the conglomerates
of the Timiskaming Group. This gradational contact has been taken

as the boundary between the Pontiac Group and the Timiskaming Group.
Elsewhere the contact is a sharp boundary between a polymict con-
glomerate above and a greywacke below (see Plate XIb). At least three
lenses of well-bedded greywacke occur in the monomict conglomerate in
Beauchastel Township. The upper contact with one of these is well
exposed over a length of about 30 m just southeast of a diabase dyke,
in lot 55, Range II. This contact is sharp and conformable with only
local channelling at the base of the conglomerate (see Plate IVa and b).
Near the contact the bedding is not discernible in the massive con-

glomerate but elsewhere there is both reverse and normal graded-bedding



Plate III

a.
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Map unit P2: Pontiac Group

Monomict greywacke pebble conglomerate showing
intertonguing with greywacke and flattening of
pebbles in a foliation at a high angle to the

bedding. The pick is 30 cm long. (Range II,

lot 54, Beauchastel Tp.).

Detail of part of "a".

Mcnomict greywacke pebble conglomerate overlies
tongue of greywacke and shows, reverse graded-
bedding. Coin is 2.5 cm in diameter. (Range
II, lot 54, Beauchastel Tp.).
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Plate IV
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Contact between map unit Pl and P2.

Local channelling in the greywacke (P.) filled by
the monomict greywacke conglomerate (& ). The
stratigraphic top is to the right and %he depth

of erosion is about 1 m in the greywacke. The
schistosity has the same orientation in both units.
The pick handle is 30 cm long. (Range II,

lot 55, Beauchastel Tp.).

Detail of part of 'a' showing truncation of graded
bedding in unit P; (faces north) against greywacke
of unit P,; and continuity of schistosity (sch)
across contact. The pick handle is 30 cm long.



Plate Iy
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(see Plate IIIb). The monomict conglomerates in the upper part of the
Pontiac Group appear to represent submarine channel-fill deposits,
comprising greywacke detritus eroded from the Pontiac Group further
up slope in the channels.

The conglomerate and greywacke unit near McWatters, (map
unit P?) which is tentatively assigned to the Pontiac Group, has been
metamorphosed and contains abundant amphibole, chlorite, biotite and
tourmaline, but much of the primary structure and texture is still
recognizable. It consists mainly of polymict conglomerate with only
minor intercalated greywacke. The greywacke is pale green, medium-
to fine-grained, and hidhly schistose. It consists of rounded to
subrounded quartz and plagioclase and some basic volcanic fragments
in a recrystallized matrix consisting of chlorite, biotite, actinolite,
epidote and tourmaline. Bedding is commonly recognizable, but locally
obscure. The fragments in the conglomerate are well rounded to
subangular and sharply to poorly defined. They are up to 5 cm long and
consist mainly of acidic volcanic rocks, but include mafic volcanic
rocks and granitic intrusive rocks and rarely greywacke. However,
there are none of the distinctive fragments of magnetite, jaspillite
and fuchsite that are characteristic of the "Granada Group" north of
the Cadillac-Larder Lake fault and the lower part of the Timiskaming
Group south of the fault. On this basis, the unit is tentatively
correlated with the Pontiac Group rather than the Timiskaming Group;

and the associated volcanics are correlated with the Blake River Group.
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This correlation is consistent with the fact that these rocks occur
in the north limit of the Timiskaming Synclinorium about equidistant
from the axial region with the Pontiac Group and underlying mafic
volcanic rocks of the Blake River (?) Group in the south limb.
Moreover on both sides of the Timiskaming synclinorium the meta-
sedimentary rocks and underlying mafic veolcanic rocks form a north-—
south trending anticlinal structure that has been refolded about east-
west axial surfaces (see discussion of geologic structure, p. 110.
The inferred extension of this unit (map unit P?) along the south
side of the Cadillac-Larder Lake fault westward from McWatters to
Lac Bouzan is based on the logs of diamond crill holes as reported

by Wilson (1962).

Timiskaming Group

Introduction

The Timiskaming Group occurs in an east-west trending
synclinorium that extends across the centre of the.map area and lies
between the Cadillac-Larder Lake fault on the north and the top of the
Pontiac Group in the south. Within this synclinorium the Timiskaming
Group has been divided, in the course of this study, into four
informal stratigraphic units. The lowest of these is a polymict
conglomerate characterized by the occurrence of magnetite pebbles
{map unit T, ). It is succeeded by a greywacke unit {(map unit T__ ),

1a 2A

a quartz-feldspar porphyry conglomerate unit (map unit TBA) and a
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pebbly sandstone (map unit T4A) which forms the top of the Archean
succession in the area,

The lower conglomerate unit which contains the magnetite
pebbles (map unit Tl) has only been observed in the southern limb
of the synclinorium and lies directly upon the Pontiac Group. It
extends from beneath the unconformable cover of the Cobalt Group in
the weﬁtern part of the map area to the eastern part of the map-area
where it becomes thin, and is overlapped by the overlying greywacke
unit about 1 km west of the Kinojevis River,.

The apparently conformablé sharp contact with the underlying
greywacke of the Pontiac Group (map unit Pl) has already been
discussed. The contact with the overlying greywacke unit {map unit
T2) is gradational over an interval of about 8 m in which greywacke
and conglcmerate are intercalated. & bed of a yellowish green
tuffaceous‘sandstone, approximately 3 m thick commonly is found at

the top of the conglomerate unit.

Map Unit T
”_ll_____~_1

Map unit T is a polymict conglomerate composed of rounded

1A
to subrounded pebbles of acid to mafic volcanic rocks, acidic intrusive
rocks, greywacke and pelite, and laminated magnetite pebbles. No
pebbles of jaspillite, fuchsite or variolite have been found in it.

The unit is generally a framework supported, very thick bedded boulder

conglomerate, 10-30 m thick, with few greywacke interbeds. Internal

stratification is outlined locally by alternation of beds of finer and
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Stratigraphic sections along Granada road and McWatters road
showing thickness variations among units in the Timiskaming
Group.

1. greywacke and greywacke conglomerate (unit P; and P,)

2. polymict conglomerate with magnetite pebbles (unit Ty)

3. greywacke (unit T,)

4, porphyry conglomerate (unit T3)

5. pebbly sandstone (unit T,).
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coarser clasts. No regional.variations in the size or composition
of the pebbles have been detected. The conglomerate ﬁnit thickens
from east to west. It is approximately 100 m thick south of McWatters,
250 m thick north of Lac Bruyére, and 900 m thick south of Granéda
{see Fig. 7). These estimates of the thickness are based on the dip
of the adjacent beds and do not take into account the effect of
aeformation. Although evidence of the stratigraphic tops in the
conglomerate is very rare, wherever observed, the conglomerate is
north-facing and strikes east-west.

One of the main distinguiéhing characteristics of the
conglomerate is the presence of pebbles of macnetite which are
lacking in other conglomerates, except the one north of McWatters. The
magnetite pebbles are small (usually <4 cm), tabular, and laminated,
and comprise less than 1 per cent of the conglomerate in any individual
outcrop. They are most common in the upper part of the conglomerate
unit and generally are represented by only trace amounts in the lower
part. The source of these magnetite pebbles was probably the iron
formation which occurs in the Cadillac Group, a2bout 3 or 4 km east of
Joannes Township and also further east in the Cadillac Township, as

well as further north in the Kinocjevis Group,

The clasts in the conglomerate are very much deformed.
Granodiorite, chert and acid volcanics are least deformed, but fragments

of basic volcanic rocks, greywacke, argillite, and magnetite are
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typically flattened and molded around these more resistant clasts
(see Plate Va).

The relative proportions of the different types of clasts
in the conglomerate were estimated using a sampling grid technique, but
no significant patterns of variation were detected from one part‘of
the area to another. The proportion of acid volcanic rock fragments
varies from 20 to 47 per cent, the sedimentary rock fragments from 10
to 37 per cent, the basic volcanic rock fragments from 5 to 35 per cent,
the intrusive rock.fragment from 3 to 65 per cent, the matrix comprises

‘‘‘‘ 5 to 25 per cent of the rock, and magnetite, chert and rare quartz

clasts make up less than 1 per cent. The clasts derived from intrusive
rocks are mainly of granodiorite. Chemical analyses of two boulders
are given in Table 7 (p. 5g5). Although the clasts are generally
between 5 and 25 cm in diameter some are up to 1 m long. Coarse
feldspar porphyry clasts containing phenocrysts of albite up to 5 cm
long have only been observed in this conglomerate unit. It does not
contain any clasts of foliated granite. The matrix varies from medium-
to fine-grained sandstone to sandy argillite. It is composed of
detritus similar in composition to the phenoclasts. Feldspar, quartz,
chlorite, biotite, muscovite, sericite and carbonate are the most
common minerals in the matrix.

Lenticular beds of greywacke occur in the conglomerate and
are most abundant in the thicker succession, SW of Granada village.

Most of these are too small to be shown separately on the map, but the



Table 7. Chemical analyses of six specimens of greywacke from Unit T,, of the Timiskaming Group
(I to VI) and two specimens (VII and VIII) of granodicrite boulders in the Timiskaming
conglomerate. Analysis by X-ray fluorescence by F. Dunphy, Queen's University.
I 11 111 Iv v VI VII VIIXI
Sio2 59.9 63.95 57.2 62.95 69.6 56.95 66.5 62.36
Ti0 .44 .58 .63 .57 .28 Nil .42 .32
A1203 17.05 14.9 14.6 14.1 13.8 16.67 15.75 17.96
Fe20 4,95 5.68 7.1 5.21 3.78 Fe203: .86 4.6 Fe203: .62
FeO: 6.72 FeO: 4.24
MgO 3.25 3.98 3.95 2.9 2.45 3.22 1.8 1.45
Caol 4.9 2.05 6.02 1.7%8 @ 4,15 4.0 4.58
Nazo 2.9 4,53 3.52 3.87 1.25 2.94 5.85 4,38
KZO 2.69 1.14 3.43 1,78 2,57 2,43 .64 .78
Sample No. 104-1 94-2 71-4 126-3 60-3 HAWLEY 50-4 WILSON
(1932) (1962)
Sample No,
on Figs.5,6 13 14 15 16 17 18 19 20
Locations Range IV  Range IV Range IV Range V Range V Range IV
Lot 62 Lot 13 Lot 32 Iot 49 Lot 62 Lot 31
Beauchas- Rouyn Tp. Rouyn Tp. Reuyn Tp. Rouyn Tp, Rouyn Tp.

tel Tp.

..Sg_
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Plate V

a. Map unit T A Timiskaming Group

1
Deformed conglomerate. The felsic clasts are least
deformed, and the flattened mafic clasts are bent
around them. The clasts consist of: a -~ granodiorite,
b - laminated magnetite, ¢ - mafic volcanic rock,

d - sedimentary rock with fine laminations.

{Range III, lot 15, Rouyn Tp.).

b. Map unit T Timiskaming Group.

2n'
Deformed cross bedding. Penetrative foliation is
parallel with the pencil and perpendicular to the
orientation of the bedding. The top faces toward the

bottom of the photograph. (Range 1V, lot 31,
Rouyn Tp.).
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Plate VI

a. Map unit T2A' Timiskaming Group.

Flame structures and load casts in a graded-greywacke.

The pick handle is 30 cm long. (Range IV, lot 33,
Rouyn Tp.).

b. Map unit TZA' Timiskaming Group.

Cross lamination and rounded pebble (on the left).
Same horizon as in Plate Vb, but on the flank of an
isoclinal fold. (Range IV, lot 32, Rouyn Tp.).



Plate VI
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large ones (map unit TlB) have been shown separately from the
conglomerate. The top and base of those beds are normally very sharp;
the greywacke is not graded and it contains many pebbles as stringers,
isolated clasts and thin pebble conglomerate beds.

After the deposition of the turbidites of the Pontiac Group
(unit Pl) and the filling of the channels (unit P2), there was a
strong uplift in an area north of the Cadillac-Larder Lake fault.
Erosion of earlier sediments, uncovered intrusive rocks, which
contributed to the oldest conglomerate (unit TlA). fhis appears
to have accumulated as a mass flow deposit which was subsequently
covered by turbidites comprising unit TZA' The conglomerate with
magnetite pebbles probably accumulated in a marine environment on

the fore slope of a delta, which was prograding over the deeper

water deposits of the Pontiac Group.
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Map Unit T2

The greywacke uynit (map unit T2) can be followed from east
to west across the area in both limbs of the Timiskaming syncline.
West of Lac Beauchastel it is unconformably overlain by the Cobalt
Group; to the north it is truncaﬁed by the Cadillac-lLarder Lake fault
zone, and to the south>it is underlain conformably énd gradationally
by the polymict conglomerate unit (map unit Tl)' It is overlain
conformably by a porphyry conglomerate unit (map unit T3) along the
base of which there is local evidence of erosional channelling. There
are conspicuous lateral and vertical facies variation in the greywacke

unit., Lenses of polymict conglomerate (map unit T crystal tuff

213} '
énd tuffaceous sandstone (map unit T2C) cccur within it, particularly
between Lac Bouzan and Granada. Near the contact with the overlying
porphyry conglomerate the greywacke grades upward into a laminated
(1 mm -~ 3 mm) siltstone and argillite in which the thicker beds (>3 cm)
shows good normal graded bedding.

The greywacke which is the predominant rock type in this
unit is a well bedded, and usually well graded dark grey to brownish
grey, fine- to medium-grained rock composed of alternating beds of
dark grey mudstone and impure sandstone. It grades laterally in some
places into a coarse sandstone. The greywacke is composed cf quartz,
plagioclase, rock fragments (mainly basic volcanic rocks) with a matrix

of carbonate, epidote, Biotite, actinolite, sericite and ixon ore in

variable amounts. Sedimentary structures such as graded bedding, cross
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lamination and slumping are very well preserved (see Plate Vb and

Piate VIa and b). Chemical analyses of six specimens of greywacke from
unit T2 are listed on Table 7 and displayed in Figs. 5 and 6. They
indicate thét, except for one sample, the greywacke coincides in
composition with a basic volcanic rock suite.

The conglomerate lenses (map unit TzB) are minor in amount,
but locally, such as in the area south of Granada and south of Lake
Bouzan, they become very abundant. They vary in thickness from 1 m
to about 50 m. The conglomerate is a polymict assemblage of rounded
to subrounded clasts, averaging between 5 to 15 cm in diameter, and
consisting of basic to acid volcanic rocks, greywacke, pelite, grano-
diorite, black chert, and small pebbles oI guartz. It is typically
framework supported, occurs in lenticular beds and grades laterally
into sandstone. The conglomerate that occurs between McWatters and
the Kinojevis River, south of the Cadillac-Larder Lake fault has been
tentatively assigned to the unit T__, mainly because of its close

2B

association with the greywacke of map unit T However, it could

2a°

belong to map unit T even though no magnetite pebbles have been

1a’
found in it. The matrix of this conglomerate shows a conspicuous
increase in chlorite content, particularly in lot 62, close to the
mafic volcanic rocks. On the north side of the small anticline, south
of the Cadillac fault near the Kinojevis River, the matrix contains

a high proportion of chlorite and carbonate and the pebbles are

extremely deformed. 1In the same area greywacke has been observed
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intercalated with the conglomerate, but it occurs as lenses which
are too small to portray on the map.

The crystal tuff and the tuffaceous sandstone unit (map unit
TZC) occurs south and west of Lac Bouzan. It is a very distinct, dark
to pale green chloritic unit, in which dark, sub-angular fragments,

a few mm in diameter, occur in a chloritic and carbonate~rich matrix.
The crystal fragments have been replaced by amphibole or carbonate.
They commonly occur in graded beds about 5 to 20 cm thick and locally
up to 50 cm thick. Although complex folding and lateral facies
variations obscure the true thickness of this unit, it is estimated

to be about 60 m. In thin section, this rock consists of angular
fragments of basic volcanic rocks that have been replaced by
actinolite, but may have originally been crystals of pyrcxene.

The matrix consists of quartz, plagioclase, chlorite, biotite, epidote
and carbonate.

Acid tuff also occurs in association with greywacke of map
unit T2 but does not form a mappable unit. The best exposure occurs
west of the cemetery in Granada where the tuff is a very fine-grained,
yellow brown rock with a conchoidal fracture. It forms a unit
averaging 5 m thick that is exposed along strike for 200 m. One of
the main characteristics of map unit T2 is the conspicuous lateral and
vertical facies variations that occur within it, These are well
displayed in the area south of Lac Bouzan, where they have been

studied in detail by M. Rocheleau (in Dimroth et al., 1975) who has
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concluded that the greywacke unit in the Lac Bouzan section represeﬁtsv
a transition between the alluvial deposit of steep sloped southerly
prograding delta fan and the ﬁarine deposits of the adjacent deeper
water turbidite basin.

The marine deposits are represented by greywacke turbidites
that occur south and west of Granada and south of McWatters. The
transitional deposits, in the intervening zone south of Lac Bouzan
were considered by Rocheleau to represent the deposits that formed
along the margin of a fluvial delta complex which must have been
situated further north. In the transition zone south of Lac Bouzan,
the conglomerates are replaced toward the south by well graded beds
of greywacke showing divisions A and B of a typical Bouma seguence
{(Bouma, 1962).

The conglomerate occurs in units thet vary in thickness
from several metres to a layer consisting of a few pebbles aligned in
the bedding of the sandstone. The conglomerate is not graded and
does not show internal stratification. It is usually framework
suppcrted or nearly so, and is locally underlain by a cyclically bedded
sandstone-argillite sequence in which the cycles are about 3 to 5 m
thick. At the base of the cycle there is a pebbly sandstone or a
massive, coarse- to very coarse-grained greywacke in a bed 30 cm to 1l m
thick that is not graded. The fop of the cycle is thin-bedded, fine-
grained sandstone and parallel laminated siltstone and argillite. Some

of the fine-grained beds are graded. The conglomerate is usually above
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the pebbly sandstone and close to the base of a new cycle. The
conglomerate is matrix supported (40% or less pebbles), and is

usually 50 em thick. The sandstones interbedded with the conglomerate
locally show a very crude graded bedding on & scale of 3 m, and
locally there are multiple superimposed channels cut intco the
sandstone.

The sandstone in the Lac Bouzan section is medium- to
coarse-grained; is not graded; and is lenticular. It contains channels
about 50 cm deep and a few metres wide. These are lined with a pavement
of lag gravel, and contain sandstone with a few trough cross beds,

10 - 50 cm thick. The sandstone lenses vary in thickness, but are
normally 10 -~ 200 cm thick., West of Lac Bouzan, in the area south

of Granada the conglomerate and the sandstone are replaced by
relatively proximal turbidite deposits (Walker, 1967), comprising
greywacke with good development of divisions A, B and C of a typical
Bouma sequence {Bouma, 1962) coarse-grained graded greywacke above
which there are parallel laminations, and then ripple-drift cross-
laminations in sets from 5 to 10 cm thick. Convolute laminations and
very well developed slump structures are also present. The turbidite
units, which are 10 - 70 cm thick, are incised by erosional channels
that locally cut through several turbidite units. These are filled
with turbidite deposits, indicating that the flows depositing the

turbidites were channelized.
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‘MaE Unit T3

The porphyry conglomerate (map unit T3) occurs in both limbs
of the Timiskaming syncline over an interval of 12 km between Granada
and the Kinojevis River. Measured sections show that the porphyry
conglomerate is 2B0 m thick just west of the road south of McWatters,
145 m thick near the road to Bellecombe village, but only 17 m thick
north of the 01d Granada Mine (see Fig. 7).

The'feldspar porphyry conglomerate is a polymict conglomerate
(see Plate VIIa and b) characterized by a relative abundance (5 tP
25 per cent) of feldspar porphyry clasts. These are of dacitic
composition and probably were derived from the Stadacona breccia
(Wilson, 1948) which has more or less the same composition.
Granodiorite, greywacke and pelite, acid to mafic volcanic rocks,
black chert, quartz, and locally magnetite, form the rest of the pheno-
clasts. The phenoclasts are subrounded to subangular, normally 5 to
25 om in diameter and rarely up to 50 cm in diameter. They are
commonly flattened or stretched. The conglomerate in the lower and
middle portion is framework supported, but near the upper contact it is
matrix supported with up to 50 per cent matrix and with internal
stratification. It occurs in beds from 30 cm to 30 m thick that-are
not graded and are fairly massive. The matrix is normally a medium-
to coarse-grained sandstone in which the effects of intense penetrative
deformation make it difficult to distinguish the matrix from some of

the phenoclasts. The matrix is composed of chlorite, sericite, carbonate,



-67-

Plate VII

a. Map unit T3A: Timiskaming Group.

Deformed porphyry conglomerate. Granodiorite clasts
are least deformed. Pick handie is 30 cm long.
(Range IV, lot 48, Rouyn Tp.}.

k. Map unit T3A= Timiskaming Group.

Deformed conglomerate. Clasts of volcanic and
sedimentary rock are flatterned deformed oblate
spheroids. (Range IV, lot 42, Rouyn Tp.).

-~ r



68

Plate VII

TR/ N RK AN U

¥ NN
AP S A .L#ﬂﬁ4
R

4
f.% f

HUEE
#@@u .




-69-

Plate VIII

a. Map unit T Timiskaming Group.

44
Pebbly sandstone with dominant feldspar porphyry
pebbles. The pencil is 15 cm long. (Range V,
lot 61, Rouyn Tp.).

b. Isoclinal folding in the pebbly sandstone near the
main synclinal hinge. The tight fold can be
outlined mainly by the thin laminations in the
sandstone. The pick handle is 30 cm long.

(Range IV, lot 29, Rouyn Tp.}.
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biotite, epidote, iron ores, as well as rock fragments of the same
composition as the clasts.

The basal contact with the underlying greywacke unit {map
ugit Tz) is sharp and conformable. The upper contact with the pebbly
sandstone unit (map unit T4) is gradational through a transition zone
about 20 m thick in which the conglomerate is matrix supported and is
intercalated with increasing amounts of sandstone that contains
lenses of conglomerate.

Greywacke which occurs as lenses (map unit TBB) within the
conglomerate is normally medium~ to coarse-grained and massive, and
occurs in beds 10 - 30 cm thick that commonly contain stringers of
pebbles. The greywacke lenses are most common in the northern part
of the map-area and are rare in the boulder conglomerates but more
common and thinner (10 cm to 5 m) and more persistent in cobble and
pebble conglomerates. Because of the intense deformation most of the
primary sedimentary structures have been destroyed.

The porphyry conglomerate unit (map unit T3) has the same
characteristic as the lower conglomerate unit (map unit Tl) and there-
fore it too probably represents a marine deposit which formed in a

southerly prograding delta fan complex.

Map Unit T

The pebbly sandstone unit (map unit T4) which comprises the

highest stratigraphic unit in the Archean succession in this area, occurs
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in the core of the Timiskaming syncline. It can be.followed over an
interval of 8 km from a point about 1 km west of the road to Bellecombe
village eastward to the Kinojevis River. The bulk of the unit is a
pebbly sandstone (map unit T4A)' but intercalated homogeneous sandstone,

(map unit T B) is common locally, especially between McWatters road

4

and Kinojevis River.

The clasts are rounded to subrounded and have the same
range of composition as those in the unit below. The feldspar porphyry
clasts are more widely dispersed than the granodiorite clasts. Grey~
wacke pebbles, acid to mafic volcanic rocks, black chert, and quartz
pebbles form the rest of the conglomeratic fraction. The pebbly
sandstone is a matrix-supported mixture of pebbles, cobbles and grit
(see Plate VIIIa and b). No systematic pattern of variation in the
pfoportions of different types of clasts has been detected within the
area; and no previously foliated clasts have been found in the
conglemerate, The pebbles are moderately well sorted. Grading within
an individual bed is not obvious, but sore beds do show the upward
fining of clasts, The matrix is usually a medium to coarse grained
sandstone. Laminations are present locally and represent dark
argillaceous material. The thickness of individual pebbly sandstone
beds varies from 10 cm to 5 m. The total maximum preserved thickness
of unit T4 is about 200 m on the road south of McWatters.

The sandstone beds (map unit T4B) are lenticular and are

usually replaced laterally by pebbly sandston= or matrix-supported
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conglomerate. The sandstone is medium- to coarse-grained, composed
of rounded to subrounded grains of quartz and feldspar. CcChlorite,
biotite, sericite, carbonate, iron ore, epidote and rock fragments
form the matrix of the rock. The rock in the outcrop is pale to dark
brown. The beds are 5 cm to 2 m thick and are rarely graded. Rare
pebbles or cobbles occur within the sandstone, and cross beds 10 to
20 cms thick are discernible locally; but in general sedimentary
structures have been destroyed by intense deformation.

The origin of the pebbly sandstone is difficult to interpret
but it appears to be associated with marine mass flow deposits, and

may have a similar origin.

"Granada Group" (Map unit M)

A distinctive assemblage of polvmict conglomerates and
greywacke turbidites, which unconformably overlies the Blagke River
Group along the north side of the Cadillac~-Larder Lake fault, near
McWatters and Granada, is referred to here, informally, as the
"Granada Group". It differs markedly in terms of composition and
structural relationships from the Cadillac and Pontiac Groups, which
overlie the Blake River Group elsewhere; and although it bears a
relatively close resemblance to Timiskaming Group, from which it is
separated by the Cadillac-Larder Lake fault, it contains a distinctive
conglomerate unit at the base and it is underlain by the Blake River

Group, whereas the Timiskaming Group is underlain by the Pontiac Group.
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Piate IX

a. Map unit Mlz Granada Group

Polymict conglomerate with pebbles of basic
volcanic rock, jaspillite, magnetite, black chert,
fuchsite, feldspar porphyry, sedimentary rock and
granodiorite. The conglomerate is framework
supported. The pick handle is 30 em long.

(Range VI, lot 51, Rouyn Tp.).

b. Same unit as above but close to the contact
between Blake River Group and Granada Group.
The matrix is more basic closer to the contact.
The pick head is 15 cm long.

c. Large trough cross-bedding in the Granada Group.
(map unit Ml).

The beds are steeply dipping to the north and the
stratigraphic tops are to the south.  (Range VI,
lot 51, Rouyn Tp., on the northern part of the
main outcrop).
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The "Granada Group" is probably a lateral equivalent of éart of the
Timiskaming Group and also the Duparquet Group, north of the Blake
River Group, but until this correlation can be adequately documented
it would be best to treat it as an independent informal unit.

The "Granada Group" in the Rouyn-Beauchastel area comprises
two main rock-units: a basal polymict conglomerate (map unit Ml)
characterized by clasts of jaspillite, fuchsite, magﬁetite and
variolitic basalt, and an overlying greywacke-sandstone sequence
{map unit Mz).

The basal conglomerate consists of rounded to subrounded
pebbles or cobbles of basic and acid volcanic rcck, greywacke
sandstone and siltstone, feldspar porphyry, gqguartz, magnetite,
jaspillite, fuchsite, granodiorite and chert (see Plate IXa and b}
that are framework-supported and occur with a matrix of medium- to
coarse-grained greywacke sandstone. The phenoclasts are generally
between 10 and 30 cm in diameter, only rarely up to 60 m in diameter,
and are much less deformed, (except near Granada), than those in tﬁe
conglomerates south of the Cadillac~-Larder Lake fault., The presence
of fuchsite {(a chromium mica, with a typical light green colour, (see
analysis on page 82 ) and jaspillite is characteristic of this unit,
North of McWatters the proportion of mafic volcanic rock fragments

in the conglomerate at the base of the map unit M increases and

ll

the fragments are subangular, but fairly well sorted. WNear Granada

area the conglomerate is restricted to a series of lenses in the greywacke
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which locally lies directly on the mafic volcanics of the Blake River
Group.

Individual beds of conglomerate are ccmmonly 1 to 6 m thick,
but locally are up to 15 m thick, and are separated by beds of medium-~
~to coarse—grained sandstone, a few centimetres to about 5 m thick.
The intercalated sandstone beds contain isolated pebbles, and normally
are not graded. One of the main characteristics of this sandstone is
the presence of cross beds in sets that are commonly 10 to 50 cm
thick and locally up to 2 m thick (see Plate IXc). The paleoslope as
defined by the orientation of the cross bedding is to the south and
southwest.

Conglomerate overlying the sandstone commonly shows an
erosional contact. Bedding is discernible in the conglomerate as a
variation in clast size and rough alignment or imbrication of clasts.

In the thickest portion of the "Grarada Group"” just north of
McWatters, the basal conglomerate grades into a medium- to coarse-
grained, rarely graded sandstone (map unit Mz); but laterally this
sandstone becomes a well graded greywacke. The sandstone (map unit
Mz) has the same composition as the sandstone interbeds in the basal
conglomerate unit. Channels cut through parallel lamination in a pebbly
sandstone are filled by a polymict conglomerate, and stringers and
lenses of conglomerate and trough cross keds in sets of 10 cm high
are also common. In the thickest section that is preserved, the

sandstone sequence is 200 m thick. The sandstcne is composed of



subrounded grains of quartz, feldspar, volcanic rock fragments,
chlecxrite, sericite, muscovite and a variable amount of carbonate.

The proportion of carbonate, as a late alteration mineral, increases
toward the top of the unit and toward the Cadillac-Larder Lake fault.
It locally forms as much as 50 per cent of the rock which then
assﬁmes a rusty brown colour.

North of McWatters, the sandstcne grades rather abruptly
toward the west from a medium- to coarse~graired rock with practically
no graded beds, into | fine- to medium-grained greywacke bed with
intercalated siltstone and argillite beds showing very good graded
bedding, parallel lamination and very well preserved climbing ripple
drift cross laminations (see Plate Xa and b). Those greywacke were
also derived from a volcanic suite as can be seen from Figs. 5 and
6 and in Table 8,

At Granada, the greywacke is highly deformed and primary
structures have been partly obliterated. Adjacent to the mafic
volcanic rocks the greywacke is generally massive and no bedding can
be discerned directly at the contact. Differentiated crenulation
cleavage parallel with the 4th schistosity (see details in chaptexr¥Yon
structural geology) can be traced across both rock units. Away from
the contact the greywacke is well bedded, in units from 2 to 10 cm
thick, with diffuse lenses of conglomerate that include the pebbles
of jaspillite, fuchsite, magnetite, and variolitic basalt that are

characteristic of the "Granada Group".
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Plate X

a. Greywacke from the Granada Group (Unit Mj). Showing
a sequence from graded-bedding, through parallel
lamination and climbing ripple-drift cross
laminations to an upper pelitic unit. The match
is 6 cm long. (Range V, lot 47, Rouyn Tp.).

b. Detail of ‘'a'.

The faulting is paraliel to the northeast fault
system in the area.
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Table 8.

Sio2
TiO2
A1203
Fezo3
MgO
Ca0
Na20
K20

Sample No.

Sample No.

Oon Figs. 5,6

Locations
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Chemical analyses of three specimens of greywacke from the
"Granada Group". Analyses by X-ray fluorescence by
F. Dunphy at Queen's University.

I - IT IIT
60.0 69.5 63.9
.73 .4 .54
18.2 12.0 11.8
6.85 3.9 6.5
2.92 l.85' 3.1
.45 1.68 3.0
2.75 2.0 .3
2.3 1.3 1.28
104-7 52-6 127~-2
21 22 23
Range IV Range VI Range VI
lot 55 Lot 51 Lot 51
Beauchastel Rouyn Tp. Rouyn Tp.

Tp.
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Table 9. Four electron microprobe analyses of fuchsite in the
"Granada Group", performed by Dr. M. Corlett at
Queen's University.

Sample No. 172-5 173-5

(1) (2) : (1) (2)
Na,0 1.53 2.04 3.31 2.18
MgO .45 .31 .39 .34
AL,0, 36.05 37.48 37.47 36.63
si0, 46.82 47.19 46.07 46.84
K,0 8.28 6.95 6.44 7.71
coo .07 .00 .06 .08
Tio, .05 .05 .15 .00
cr,0, .70 .83 .44 .76
MnO .00 .00 .03 .00
Fe O, .89 .91 .87 .81

Total wt.% 94,84 95.76 95.23 95.35



The pattern of channelling, the coarse cross bedding, and
the rapid lateral variations from conglomerate to sandstone all
suggest that the sediments of the "Granada Group" represent the

deposits of a piedmont alluvial fan (Turner and Walker, 1973}.

The Sub-"Granada Group" unconformity

A sharp .contact between the basic volcanic rocks of the
Blake River Group and the basal conglomerate of the "Granada Group”
is exposed at several localities in the area, and there is no doubt
about the existence of an angular unconformity between the two units.
Wilson (1962) described an exposuré of this unconformity in lot 48;
Range VI in Rouyn Township, where the conglomerate shows an irregqular
contact with the volcanic rock, without any evidence of weathering
or soil development.

The unconformity can also be demonstrated in the area about
1.5 km east of Lac Bouzan, where the bedding in the "Granada Group"
strikes roughly N6OE and dips to the W but faces south. The strike
is more or less parallel to the contact and truncates about 1500 m
of mafic volcanic. One good exposure of the truncation of several
flows was discovered during this study in lot 42, Range V, in Rouyn
Township, where polymict conglomerate, exposed on the southeast side
of a cliff, is about 10 to 100 cm thick, and is overlain by a graded
greywacke énd tuffaceous sediments in which the stratigraphic top,

defined by graded bedding, load casts, faces south. The sedimentary
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rocks at this locality clearly truncate a massive basalt which grades
upward to a variolitic pillowed flow top. At two other localities
there are channels up to a few hundred feet deep eroded into the
volcanic rocks and filled with polymict conglomerate. One is about
1.5 km east of Granada village and the other on the main highway

about 1.5 km west of McWatters.

The Pontiac-Timiskaming unconformity reconsidered

M. E. Wilson (1943) and Podolsky (1950) have concluded,
on the basis ofAthe exposures along'the east-west road south of
Granada (in lot 12 of Range II), where they observed an angular dis-
cordance between a monomict conglomerate and the underlying Pontiac
greywacke, that the Timiskaming Group lies with angular unconformity
on the Pontiac Group. However, as was indicated above (p. 40 5
this conglomerate differs from those which are characteristic of the
Timiskaming Group, and moreover, it is interbedded with and enclosed
within greywacke typical of the Pontiac Group. Therefore, it should
be included within the Pontiac Group and rot taken to represent the
base of the Timiskaming Group.

The same record of deformation is preserved in both the
greywacke and the monomict conglomerate.. The schistosity and the
lineations defined by elongation of minerals or pebbles have the
same orientation in both, and accordingly, there is no indication in
the fabric at that specific outcrop (Plate XIa) of deformation

that occurred in the greywacke before the conglomerate was deposited.
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Plate XI

a. Contact between monomict conglomerate and greywacke,
Pontiac Group (Range II, lot 12, Rouyn Tp.)}. The
beds (Sg) dip to the left (=outh) but the
stratigraphic tops are to the right. The schistosity
(52) has the same orientaticn in both units.

b. Concocrdant contact between the Timiskaming Group
(T1a) and the Pontiac Group (P;). The beds in the
greywacke (S,) are oriented east-west, facing north,
bn the basis of graded-bedding) and the
schistosity (5;) runs NW-SE across both units.
(Range III, lot 25, Rouyn Tp.).
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Plate XI
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