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ABSTRACT

The Dunlop-Shakespeare area comprises some 70 square miles (180km2) and is bounded by 
Latitudes 46"16'30"N and 460 27'N and Longitudes 81 0 49'W and 81"57'W.

Rocks of Early to Late Precambrian age underlie the map-area, and arc overlain by uncon 
solidated Cenozoic glacial and glaciofluvial deposits. Early Precambrian felsic plutonic rocks 
generally of quartz monzonite composition underlie the northern part of the map-area. They 
are cut by a variety of mafic dikes, probably Early and Middle Precambrian in age and by layered 
gabbro-anorthosite intrusions which are tentatively of Middle Precambrian age.

Scale l inch to 50 miles 
NTS reference 411/5

Figure 1-Key map showing the location of 
the Dunlop-Shakespeare area. 
Scale 1 inch to 50 miles 
(1:3,168,000).

Middle Precambrian clastic metasediments of the Huronian Supergroup unconformably 
overlie the Early Precambrian basement rocks. Huronian rocks in the southern part of the map- 
area can be divided into six lithostratigraphic formations corresponding to the Matinenda, McKim, 
Ramsay Lake, Pecors, Mississagi and Bruce Formations. Also, mafic to intermediate metavolcanics, 
including flows and pyroclastic rocks, are intercalated with the metasediments in the lower part of 
the Huronian succession. The Huronian metasediments including quartz-feldspar sandstone, 
conglomerate, siltstone, and greywacke, were derived mainly from the Early Precambrian granitoid 
terrain to the north. The Huronian metasediments were deposited by south-flowing currents 
in a marginal marine and deltaic environment. The basal Huronian metavolcanics may repre 
sent fissure eruptions. The emplacement of the volcanic rocks, and also of the early mafic intru 
sions, was probably connected with early tectonic activity along the margin of the developing 
Huronian depositional basin.

(v)



Dunlop-Shakespeare Area

Nipissing Diabase and late diabase dikes intrude the Early Precambrian and Huronian rocks.
The Dunlop-Shakespeare map-area is located on the contact between the Southern and 

Superior Structural Provinces of the Canadian Shield, and the rocks of both Provinces have been 
affected by Middle Precambrian orogenic events.

Deformation is expressed by folds, faults, and several generations of foliations in the Huronian 
rocks, and by faults and cataclastic granulation of the Superior Province rocks.

Regional metamorphism has produced metamorphic mineral assemblages indicative of the 
greenschist and amphibolite facies of the low pressure-intermediate facies series.

Mineral exploration has revealed the presence of gold, copper, nickel, and uranium mineraliza 
tion. A small amount of gold has been produced from one deposit in silicified zones in intercalated 
Huronian metasediments and metavolcanics. Copper and copper-nickel sulphides occur at several 
localities in Huronian metavolcanics and metasediments and are associated with Nipissing Diabase 
intrusions. Uranium mineralization, with minor thorium, occurs in quartz-pebble conglomerate 
and conglomeratic sandstone in the basal part of the Huronian succession.

(vi)



Geology of the

Dunlop-Shakespeare Area 

District of Sudbury

By

K. D. Card1 and P. A. Palonen2

INTRODUCTION

The Dunlop-Shakespeare area is located approximately 44 miles (70 km) west 
of Sudbury, Ontario and north of Webbwood, Ontario, in the North Shore of 
Lake Huron region. The map-area includes the townships of Dunlop and Shake 
speare, a total area of about 70 square miles (180 km2), and is bounded by Lati 
tudes 460 16'30"N and 46027'N and Longitudes 81 049'W and 81 057'W (Figure 1).

Access to the map-area is provided by Highway 17 (part of the Trans-Canada 
Highway), public and private gravel roads extending northward from this high 
way, and by the waters of the Spanish River-Agnew Lake drainage system. The 
Canadian Pacific Railway spur line to Sault Ste. Marie from Sudbury serves the 
town of Webbwood, just south of the map-area.

Mapping was carried out during three months of the summer of 1970. Pace 
and compass traverses were made at irregular intervals depending on geological 
complexity and access. Data gathered were plotted on l inch to 14 mile (1:15,840) 
aerial photographs and transferred to basemaps of similar scale prepared by the 
Cartographic Section, Division of Lands, Ontario Ministry of Natural Resources, 
from Forest Resources Inventory maps. Preliminary geological maps of Shakespeare 
Township (P. 614) and Dunlop Township (P. 613) were issued at a scale of l inch 
to 14 mile (1:15,840) by the Ontario Division of Mines in 1970 (Card et al. 1970a 
and b). The map-area is covered by Geological Compilation Map No. 2188, the 
Sudbury-Cpbalt Sheet published by the Ontario Division of Mines in 1971 (Card, 
Donovan Qt al. 1971) and by the preliminary geological map of the Lake Panache 
Area (P. 668), issued by the Ontario Division of Mines in 1971 (Card 1971).

Geologist, Ontario Division of Mines, Toronto, Ontario.
2Resident Geologist, Ontario Division of Mines, Sioux Lookout. Manuscript accepted for 

publication by the Chief Geologist 23 January, 1974.
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Dunlop-Shakespeare Area
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Physiography

The general elevation of the map-area is about 1,000 feet (300 m) above sea 
level, and the average topographic relief is about 300 feet (90 m). Bedrock outcrops 
are numerous, and with the exception of areas of extensive drift cover, constitute 
over 50 percent of the area.

Resources and Development

Minor amounts of gold were produced from the Shakespeare Mine in southern 
Shakespeare Township in the early 1900s. Copper, nickel, and uranium mineraliza 
tion occurs at a number of localities in Dunlop and Shakespeare Townships, and 
several of these deposits have been tested [Resident Geologist's Files, Ministry of 
Natural Resources, Sudbury].

Numerous private cottages and several commercial tourist operators are located 
on Agnew Lake. Timber resources are limited, consisting mainly of second growth 
birch, poplar, oak, maple, jackpine, and spruce. Several farms in southern 
Shakespeare Township were worked during 1970.

Previous Geological Work

Mapping by Collins and his coworkers resulted in the publication of Map 
291 A, Espanola Sheet, by the Canada Department of Mines and Resources in 
1938 (Collins and Quirke 1938). This map includes the present Dunlop-Shake 
speare map-area. Tolman (1929) studied the granitic rocks in the Dunlop-Shake 
speare and adjacent areas, and Moore (1929) described several mineral occurrences 
in the map-area. Detailed mapping was carried out by Thomson (1952) in Baldwin 
Township, by Ginn (1961) in Porter Township to the east, by Card and Blackburn 
(1965) in Merritt Township (Map P. 322) to the southeast, and by Robertson and 
Siemiatkowska (l 971 a and b) in 1971 in May Township (Map P. 702) to the 
southwest, and Hallam Township (Map P. 703) to the south of the map-area. 
Panache Lake Area (West Part), (Map P. 668), is a compilation map by Card 
(Card 1971) covering a large area that includes the map-area.



GENERAL GEOLOGY

Introduction

The Dunlop-Shakespeare map-area is located on the contact of the Southern 
and Superior Structural Provinces of the Canadian Shield (Stockwell et al. 1970). 
The rocks are Precambrian in age, and include Early Precambrian (Archean) 
felsic plutonic rocks of the Superior Province, and Middle Precambrian 
(Proterozoic) supracrustal rocks of the Huronian Supergroup of the Southern 
Province. Mafic intrusions of several ages cut the plutonic and supracrustal rock 
units in the map-area.

The felsic plutonic rocks of the Superior Province were emplaced some 2,500 
million years ago during the Kenoran orogeny. These, along with the Huronian 
rocks, and some of the mafic intrusions, were deformed and metamorphosed dur 
ing later, Middle Precambrian orogenic events.

The Precambrian rocks are partly mantled by unconsolidated Cenozoic 
deposits (Table 1).

Precambrian
EARLY PRECAMBRIAN (ARCHEAN) 

Felsic Plutonic Rocks

Felsic plutonic rocks, the classical "Birch Lake Granite", named for Gough 
(Birch) Lake immediately west of the present map-area (Tolman 1929), underlie 
much of Dunlop Township and the central part of Shakespeare Township. The 
"Birch Lake Granite" represents the southern margin of the Superior Province 
and has been affected by Middle Precambrian (Proterozoic) deformation and 
metamorphism that is concentrated in the adjacent Southern Province. Tolman 
(1929), and Collins (1936) concluded that the 'Birch Lake Granite' was younger 
than the Huronian rocks, mainly because of metasedimentary and metagabbro 
xenoliths within the felsic intrusions, and the lithological similarity of the granites 
to the post-Huronian 'Killarney granites' to the south. However, Tolman (1929) 
describes the contact between the Birch Lake Granite and the Huronian country- 
rocks as 'very regular', 'apophyses are rare or absent' there is 'remarkably little 
contact metamorphism', and contact facies in the granite are 'conspicuously 
absent'. These characteristics observed in the field lead the present authors to the 
opposite conclusion that the Birch Lake Granite is older than the Huronian rocks. 
More recent work in the general area by Thomson (1960), Ginn (1961) and Card 
(1965) has established the pre-Huronian age of the Birch Lake Granite. The 
contact of the Birch Lake granitic rocks with the Huronian supracrustal sequence 
is commonly marked by faulting and shearing, but locally, the original uncon 
formity has been preserved.

Radiometric age determinations by Rb-Sr whole rock techniques indicate that 
the granitic intrusions were emplaced at least 2,500 million years ago (Van Schmus 
1965). Along the southern margin of the Superior Province the granites commonly 
yield younger radiometric ages, presumably the result of isotopic re-equilibration



Dunlop-Shakespeare Area

Table l TABLE OF FORMATIONS FOR THE DUNLOP-SHAKESPEARE AREA

PHANEROZOIC 
CENOZOIC

QUATERNARY
PLEISTOCENE AND RECENT

Sand, gravel, silt, clay

Unconformity

PRECAMBRIAN
MIDDLE TO LATE PRECAMBRIAN

LATE MAFIC INTRUSIVE ROCKS 
LATE DIABASE INTRUSIONS

Olivine diabase, diabase

Intrusive Contact

MIDDLE PRECAMBRIAN
MIDDLE MAFIC INTRUSIVE ROCKS 

NIPISSING DIABASE
Metagabbro, gabbro, granophyre

Intrusive Contact

HURONIAN SUPERGROUP 
QUIRKE LAKE GROUP 

BRUCE FORMATION
~ Conglomerate, sandstone, siltstone

HOUGH LAKE GROUP

MISSISSAGI FORMATION

Sandstone
PECORS FORMATION

Argillite, siltstone, greywacke
RAMSAY LAKE FORMATION

Conglomerate, sandstone
ELLIOT LAKE GROUP

MCKIM FORMATION

Argillite, siltstone, sandstone, greywacke, pelitic metasediments
MATINENDA FORMATION

Sandstone, conglomerate, pelitic metasediments 

Conformable Contact

METAVOLCANICS

Mafic and intermediate metavolcanics, metagabbro, and metadiorite 

Unconformity

MIDDLE (?) PRECAMBRIAN 
EARLY MAFIC INTRUSIVE ROCKS 

EARLY MAFIC DIKES
Metagabbro, amphibolite

Intrusive Contact

CABBRO-ANORTHOSITE INTRUSION

Gabbro, anorthositic gabbro, gabbroic anorthosite, granophyre

Intrusive Contact 
EARLY PRECAMBRIAN 

FELSIC PLUTONIC ROCKS
Quartz monzonite, granodiorite, diorite, migmatite, augen gneiss



Table 2
MODAL AND CHEMICAL ANALYSES OF EARLY PRECAMBRIAN 
FELSIC PLUTONIC ROCKS; CHEMICAL ANALYSIS BY MINERAL 
RESEARCH BRANCH, ONTARIO DIVISION OF MINES

MODAL ANALYSES IN PERCENT
Major 

components

Plagioclase
Potassic feldspar
Quartz

Biotite 
Chlorite

Muscovite
Epidote
Sphene
Iron oxides
Zircon
Apatite
Plagioclase
composition

1

35.7
24.9
32.9

} 48

x

1 .7
x
x

Albite
(Saussu-
ritized)

2

35.0
33.5
26.5

| 4.0

x

} 1 0

x

Albite
(Saussu-
ritized)

3

51.0
16.0
26.2

3.8

"j

L 3.0

J
x
x

Oligo 
clase

4 5

35.2 24.5
29.5 31.5
31.8 40.0

l 2.0 4 ' 0
J

1.0
x

} x
x

Albite
(Saussu-
ritized)

6

35.5
25.0
38.0

1.0

0.5

Albite

CHEMICAL ANALYSIS OP SAMPLE l 

Major components in percent Trace elements in PPM

Si02
AUO,
FeiO,
FeO
MgO
CaO
Na2O
K2O
H 2O*
HzO-

COj
TiOz
MnO
P20S

S
Total
Specific
gravity

72.80
14.20
0.40
0.86
0.65
0.65
3.84
4.58
0.64
0.07
0.20
0.18
0.03
0.04
0.01

99.15

2.62

Ba
Co
Gr
Cu
Ga
Ni
Pb
Sr
V
Y
Zn
Zr
Be

1000
4

20
6

30
5

15
150

10
30
30
60

5

Location of Samples
1. Porphyritic quartz monzonite, Shakespeare Township.
2. Porphyritic quartz monzonite, Dunlop Township.
3. Quartz monzonite, Shakespeare Township.
4. Leucocratic quartz monzonite, Shakespeare Township.
5. Inclusion of red quartz monzonite in pink quartz monzonite, Shakespeare Township 

(Ginn 1960).
6. Pink quartz monzonite, Shakespeare Township (Ginn 1960). 
x Trace amounts detected. 

... Not detected.



Dunlop-Shakespeare Area

ODM9246

Photo 1-Early Precambrian granitic rocks with well developed joints. Dunlop 
Township.

during Middle Precambrian (Proterozoic) orogenic events (Van Schmus 1965).
The felsic plutonic rocks consist mainly of pink, medium-grained equigranular 

or porphyritic quartz monzonite and contain scattered inclusions of biotite and 
hornblende-rich rocks ranging from a few inches (cm) to several feet (m) in maxi 
mum dimension. The inclusions have recrystallized, but were apparently not 
assimilated to any extent by the granitic magma. Minor amounts of older 
granitoid and quartz-rich metasedimentary rock inclusions, grey quartz monzonite, 
granodioritic and dioritic gneiss are present in the quartz monzonite. A few small 
pegmatitic dikes are also present.

The quartz monzonite consists of approximately equal proportions of pla 
gioclase, potassic feldspar, and quartz and contains only minor amounts of femic 
minerals the most common of which is biotite (Table 2). Saussuritization of the 
plagioclase, originally either albite or oligoclase, is prevalent. Perthitic microcline 
crystals up to several centimetres in maximum dimension give the rock a character 
istic porphyritic texture.

Where gneissic foliation occurs, the constituent minerals have been cata- 
clastically deformed, and show a preferred orientation within the foliation planes. 
The granodioritic and dioritic gneiss contain a high proportion of plagioclase 
and femic minerals, including hornblende, and probably represent the remnants 
of assimilated mafic volcanic or intrusive rocks.

The felsic plutonic rocks are the basement on which the Huronian supracrustal 
sequence was deposited. The basement was involved in orogenic events that 
affected the Huronian rocks; the intensity of deformation and metamorphism 
decreases northward. Gneissic foliation is strongly developed in the Birch Lake



Granite in Shakespeare Township and southern Dunlop Township, but is con 
fined to relatively narrow zones in northern Dunlop Township. Similarly, the num 
ber of mafic dikes, probably emplaced in the basement rocks during an early defor- 
mational event, decrease northward. Well-developed joint sets are present in the 
granitic rocks throughout the map-area (Photo 1).

The felsic plutonic rocks of quartz monzonitic composition probably represent 
magmatic intrusions emplaced at intermediate (mesozonal) levels in the earth's 
crust (Buddington 1959). They are part of a series of felsic igneous plutons em 
placed within the Superior Province at least 2,500 million years ago (Van 
Schmus 1965).

MIDDLE (?) PRECAMBRIAN 

Early Mafic Intrusive Rocks

GABBRO-ANORTHOSITE INTRUSIONS

Mafic intrusions, varying in composition from gabbro to anorthosite and 
commonly displaying igneous layering are exposed along the Huronian-pre- 
Huronian contact in southern Dunlop Township, and northwestern and southern 
Shakespeare Township. They belong to a group of gabbro-anorthosite intrusions 
which occur along the boundary of the Southern and Superior Provinces between 
Sudbury and Cutler on the North Shore of Lake Huron (Card and Innes 1971).

The age of these intrusions has not yet been definitely established. They intrude 
the Early Precambrian (Archean) granitic rocks of the Superior Province. Gabbroic 
dikes extend outward from the mafic intrusions into the granitic rocks. A marginal, 
fine-grained chill zone is commonly present in the mafic intrusions at the contact 
with granitic rocks. Granitic xenoliths, some showing evidence of remobilization, 
are abundant in the mafic rocks in such contact zones.

Contact relationships with the Huronian rocks are obscure. In the Agnew 
Lake area, the contacts between gabbro-anorthosite bodies and Huronian volcanic 
rocks are apparently gradational from coarse-grained, layered gabbro-gabbroic 
anorthosite and medium-grained, massive mafic basaltic rocks to fine-grained and 
medium-grained, commonly amygdaloidal, basaltic flows and interbedded sedimen 
tary rocks. On the western shore of Agnew Lake, near the boundary between 
Dunlop and Shakespeare Townships, gently dipping Matinenda pebbly sandstone 
overlies sheared mafic rocks which grade westward into coarse-grained gabbroic 
rocks belonging to the main gabbro-anorthosite intrusion. This contact may be 
tectonic, an unconformity, or a combination of the two.

The gabbro-anorthosite intrusions consist of gabbro, anorthositic gabbro, 
gabbroic anorthosite, and their metamorphosed equivalents, and also contain 
minor granophyric, syenitic and granitic segregations and dikes. The gabbroic 
and anorthositic rocks consist of variable proportions of plagioclase, and femic 
minerals, with minor amounts of quartz, biotite, chlorite, and iron-titanium 
oxides. Modal and chemical analyses of gabbroic and anorthositic rocks are given 
in Table 3. The plagioclase, probably originally labradorite, is extensively saus- 
suritized. The femic minerals, probably originally pyroxenes, are almost totally 
replaced by actinolite and blue-green hornblende. Partly altered augite is present
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Dunlop-Shakespeare Area

ODM9247

Photo 2-Massive, coarse-grained gabbroic anorthosite. Dunlop Township.

in some of the samples studied. These coarse-grained and very coarse-grained 
rocks (Photo 2) are equigranular, porphyritic or glomeroporphyritic; rapid varia 
tions in them of grain-size and texture are characteristic features.

Thin section examination of a granophyric syenitic dike shows it to consist 
mainly of albite with minor amounts of biotite, chlorite, muscovite, epidote, 
sphene, and iron-titanium oxides.

Magmatic layering, ranging in thickness from 2 feet (0.6 m) to 200 feet (60 m), 
is developed best in the western and northern portions of the main gabbro- 
anorthosite body in Dunlop Township. Layering, although locally discernible, 
has been largely destroyed by recrystallization and deformation in the southern 
and caster i parts of this body, as well as in the smaller bodies. Layering is revealed 
by variations in the proportions of plagioclase and femic minerals, by variations 
in grain-size, and by textural changes in the rocks (Photos 3, 4, and 5). Some 
layers contain plagioclase crystals oriented with their long dimensions parallel to 
the layering. Other layers have a graded appearance caused by a gradual increase 
in the proportion of plagioclase from the bottom to the top. In the northern part 
of the main intrusion, the strike of the magmatic layering and the contact with 
the Early Precambrian granitic rocks are approximately parallel to one another. 
The layers in the north dip southward at angles of 250 to 700 ; in the west, the 
layers dip eastward at a low angle. In the southwest, scanty evidence suggests that 
the layers dip northward (Figure 2).

10



LEGEND
Huronian-pre-Huronian 
contact.

Figure 2-Generalized trends of bedding in the Huronian rocks and of layering 
in the Gabbro-Anorthosite Intrusion; Dunlop and Shakespeare Town 
ships.
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Dunlop-Shakespeare Area

ODM9248

Photo 3-Layering in gabbro-anorthosite intrusion. Dunlop Township. Layering is 
defined by gradational and abrupt variations in the proportions of feldspar 
and mafic minerals.

ODM9249

Photo 4—Layering in gabbro-anorthosite intrusion defined by variations in texture 
and grain-size. Dunlop Township. Layer at top contains a high proportion 
of large plagioclase phenocrysts. Layer beneath handle consists mainly of 
oriented plagioclase crystals.
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Photo 5-Delicate layering in gabbro-anorthosite intrusion, Dunlop Township. The 
irregular basal contact of the gabbroic layer suggests slumping of this 
unit into the underlying anorthositic layer.

The main gabbro-anorthosite intrusion is probably a thick sill-like or lopolithic 
mass. The attitudes of the layering indicate that the intrusion has a funnel-shape. 
Gravity measurements by Popelar (1971) reveal a close correlation between the 
gabbro-anorthosite bodies and positive gravity anomalies indicating that these 
mafic intrusions have considerable mass. Studies of these and similar mafic intru 
sions in the Sudbury area (Card and Innes 1971) have shown that they occur 
typically within the basal Huronian volcanic sequences. They appear to have 
been emplaced at relatively high crustal levels, are probably coeval with the 
associated volcanic rocks, and may be genetically related to the early Huronian 
volcanism (Table 3).

EARLY MAFIC DIKES

Several types of metamorphosed mafic dikes, probably of different ages, form 
ramifying swarms that intrude Early Precambrian (Archean) granitic rocks and 
the layered gabbro-anorthosite plutons. The mafic dikes form northeast, north 
west, and east-west sets, indicating that dike emplacement was controlled to some

13
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extent by pre-existing structural elements such as joints.
Most mafic dikes are fine- to medium-grained metagabbro or amphibolite 

composed of amphiboles, altered plagioclase, quartz, micas, chlorite, and iron 
oxides. The mafic dikes have equigranular, porphyritic, and porphyroblastic 
textures.

Most dikes must be older than the Huronian supracrustal rocks because they 
terminate at the basal Huronian contact. Nevertheless, some dikes may be 
equivalent to the post-Huronian Nipissing Diabase, and other dikes may have 
constituted feeders for the lower Huronian volcanic rocks. The dikes that are 
petrographically similar to the gabbro-anorthosite intrusions may be related to 
them in age and genesis.

MIDDLE PRECAMBRIAN 

Huronian Supergroup

Metamorphosed clastic sedimentary and volcanic rocks of the Proterozoic 
Huronian Supergroup are present in southern and east-central Shakespeare Town 
ship and in southeastern Dunlop Township. These rocks, part of a sequence of 
Middle Precambrian (Proterozoic) supracrustal rocks, dominate the eastern part of 
the Southern Province and extend from Sault Ste. Marie to Cobalt and Kirkland 
Lake (Card and Church et al. 1972; Card and Naldrett et al. 1972). Radiometric age 
determinations indicate a depositional age for Huronian rocks between 2,150 
million years ago, the age of intrusion of Nipissing Diabase, and 2,500 million 
years ago, the minimum age of Early Precambrian (Archean) basement rocks (Van 
Schmus 1965; Fairbairn et al. 1969).

Huronian metasediments in the Dunlop-Shakespeare map-area are divided into 
six formations and three groups according to the scheme outlined by the Federal- 
Provincial Committee on Huronian Stratigraphy (Robertson et al. 1969; Table 1). 
Also, metavolcanics are intercalated with the metasediments in the lower part of 
the Huronian sequence.

ELLIOT LAKE GROUP

In the Shakespeare-Dunlop map-area, the basal part of the Huronian sequence 
is formed by the Elliot Lake Group which consists of a sequence of several thousand 
feet (metres) of interbedded sandstone and pelite with mafic extrusive and related 
igneous intrusive rocks. The proportions of the various lithologies comprising this 
sequence change rapidly from place to place, and feldspathic sandstone of the 
Matinenda Formation is replaced in a lateral facies change by McKim metapelite 
in the southeastern part of the map-area.

The lower part of the sequence consists mainly of flows and high-level mafic 
intrusions. Intercalated with the volcanic rocks are feldspathic sandstone, 
polymictic and oligomictic conglomerate, and pelite. The upper part of the 
sequence is mainly composed of feldspathic sandstone interbedded with con 
glomerate and pelite which, in southeastern Shakespeare Township, interfingers 
with pelitic rocks of the McKim Formation.

14



In northeastern Shakespeare Township repetitions of the volcanic-sedimentary 
sequence may be caused by folding and/or faulting. A thin 50-foot (15m) thick 
basal lens of sandstone and polymictic conglomerate overlying granitic rocks is 
succeeded by about 5,000 feet (1,500m) of mafic volcanic rocks with interbedded 
pelite and conglomerate. This sequence is overlain stratigraphically by a 
feldspathic sandstone-quartz pebble conglomerate unit about 500 feet (150 m) 
thick, a mafic volcanic-pelite-conglomerate unit also about 500 feet (150 m) thick, 
some 200 feet (60 m) of feldspathic sandstone and conglomerate, some 200 to 500 
feet (60 to 150 m) of metavolcanics, sandstone, and siltstone, and finally, by at least 
200 feet (60 m) of feldspathic sandstone and quartz pebble conglomerate.

In southwestern Shakespeare Township, and adjacent Gough Township, the 
sequence includes a basal feldspathic sandstone-quartz pebble conglomerate unit 
100 feet (30m) thick resting on granitic basement rocks, a mafic volcanic unit 
400 to 600 feet (120 to 180m) thick and feldspathic and argillaceous sandstone 
l,000 feet (300 m) thick.

In southeastern Shakespeare Township, north of the Murray Fault, a 50-foot 
(15 m) thick sequence of thinly bedded, highly sheared pelitic rocks, and fine 
grained chert-like orthoquartzite rests on gabbro-anorthosite. The contact is well 
exposed over a length of about 3,000 feet (900 m). The orthoquartzite, which con 
sists almost entirely of fine-grained quartz is possibly a metamorphosed chert. 
Modal and chemical analyses of this rock are given in Table 5 (Analysis 1). The 
schistose metapelite, which is interbedded with the orthoquartzite and locally 
forms thin 5-foot (1.5 m) basal lenses with scattered granite boulders, may be a 
tuffaceous rock, or a regolith. The basal metasedimentary sequence is succeeded by 
500 to 1,500 feet (150 to 460m) of fine- to medium-grained mafic igneous rocks 
which may be flows and intrusions, and then by a heterogeneous sequence of pelitic 
rocks, mafic flows, sandstone, and conglomerate which is at least 1,500 feet (460 m) 
thick. South of the Murray Fault, a sequence of 600 feet (180 m) of mafic volcanic 
flows, pelite, conglomerate, and sandstone are overlain by a minimum thickness of 
l .000 feet (300 m) of feldspathic and argillaceous sandstone.

Metavolcanics

Metavolcanics exposed in the Dunlop-Shakespeare map-area are mafic and 
intermediate and include flows of metabasalt, metaandesite, and metadacite. 
Amygdules, flow contacts and pillow-like structures are locally visible.

Fragmental or agglomeratic rocks consisting of metavolcanic fragments in a 
basaltic or andesitic matrix occur throughout the sequence. Locally, as on the 
southern shore of Agnew Lake, these rocks contain abundant amygdules in the 
igneous matrix. Part of the sequence consists of massive or schistose, medium- 
grained dioritic and gabbroic rocks that probably represent either very thick flows 
or mafic intrusions. The gabbroic-anorthosite intrusions descibed in the previous 
subsection may also be a part of this sequence.

The metavolcanics are composed of variable proportions of saussuritized 
plagioclase, amphiboles, and lesser amounts of quartz, biotite, chlorite, carbonate, 
sphene, and iron-titanium oxides (Table 4). Disseminated sulphide minerals, 
mainly pyrrhotite and chalcopyrite, are locally abundant. The amygdules consist
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Table 4
MODAL AND CHEMICAL ANALYSES OF HURONIAN 
METAVOLCANICS; CHEMICAL ANALYSES BY MINERAL 
RESEARCH BRANCH, ONTARIO DIVISION OF MINES

MODAL ANALYSES 

major components in percent 

l 2

CHEMICAL ANALYSES 

major components in percent 

l 2

Plagioclase
Amphibole 
Biotite
Chlorite
Epidote
Quartz
Carbonate
Sphene
Iron-Titanium oxides
Sulphides
Accessories
Plagioclase

composition

42.6 28 16.5
44 " 9 1 l M A ! l M f 65.4 
43 f 62 J4 ' 3 J

27 2
L -' 5 8.6

S S -05s. a 3 y. s

x
x x

Saussu- Saussu- Anso±s
ritized ritized

1. Porphyroblastic metabasalt, Shakespeare Township.
2. Amygdaloidal metabasalt, Shakespeare Township.

SiO,
A120, 
FejOj
FeO
MgO
CaO
NaiO
K2O
H 20*
H 2O-
C02
TiO,
MnO
PtO*
S
Total
Specific gravity

48.60
14.70 
3.22

10.40
4.67

10.10
2.22
0.92
1.54
0.09
0.35
1.60
0.23
0.07
0.01

98.72
3.06

53.90
13.40 
2.55

10.20
4.31
8.55
2.91
1.49
1.45
0.08
0.33
1.03
0.29
0.05
0.01

100.55
2.93

3. Diabasic metavolcanic, Shakespeare Township. 
x Trace amounts detected. Trace elements in PPM

Ba
Co
Gr
Cu
Ga
Ni
Pb
Se
Sr
V
Y
Zn
Zr

200
40
80
50
20
100
40
25

200
250
30
120
150

500
50
20
90
20
100
10
30
200
150
50
120
150

of quartz, plagioclase, and chlorite, and commonly display concentric mineral 
zoning. The chemically analyzed rocks are subalkaline, tholeiitic metabasalts 
(Table 4).

The metavolcanics of the Dunlop-Shakespeare map-area are members of a 
metavolcanic sequence that constitute part of the Huronian succession in the 
Sudbury-Cutler area of the North Shore of Lake Huron. Forming the base of the 
Huronian sequence, they are spatially related to major faults of the Murray 
System. The metavolcanics are intercalated with Huronian metasediments, are 
predominantly of basaltic or andesitic composition; except for the area around 
Sudbury, felsic varieties are notably rare. The volcanic rocks of the Dunlop-Shake 
speare area probably formed from fissure eruptions. The metavolcanics have a 
spatial relationship to major faults. This implies a genetic link between these 
structures and volcanism.
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Matinenda Formation

The Matinenda Formation consists of feldspathic and argillaceous sandstone 
with interbeds of conglomerate and pelite which are intercalated with the mafic 
volcanic rocks described previously. In the upper part of the formation, Matinenda-

Table 5
MODAL AND CHEMICAL ANALYSES OF ROCKS OF THE 
MATINENDA FORMATION, CHEMICAL ANALYSIS BY MINERAL 
RESEARCH BRANCH, ONTARIO DIVISION OF MINES

MODAL ANALYSES IN PERCENT 
Major

components 1234

Quartz 95.0 55.0 66.0 64
Plagioclase 2 .0 ) 4.0 \ 10.7 \ 14 
Potassic feldspar J J J
Rock fragments . . . . . . . . . 7
Biotite 
Muscovite
Epidote
Chlorite 
Calcite

2 ; 0 } 1 - 0 2 i!i } n
} '-o "i0 ::: :

.9
9
2

.0

Iron-Titanium oxides x x 1 "1
Sphene
Sulphides

V 2::: ::: 2 - 2 J 0

Accessory minerals . . . x J

567

50.0 93.0 75.0 '
.S;' } 4.0 } 20.0

X . . . . . .

30.0 1 j- 5.0
. . . f 3.0 . . . .
. . . J x

2.0 .'.'. x' 1
...

x x x

8

l 30.0

j- 60.0

- 10.0

CHEMICAL ANALYSIS OF SAMPLE l

Major components in percent

SiO2
A120,
FejO,
FeO
MgO
CaO
Na2O
K2OHIO+
H 2O~
CO2
Ti02
MnO
P 2OS
S
Total
Specific gravity

95.60
0.66
0.10
0.40
0.40
0.16
0.09
0.14
0.21
0.02
0.26
0.01
0.01
0.01
0.01

98.98
2.64

Trace elements in PPM

Cr
Cu
Ga
Ni
Pb
Zn
Zr

50
4

15
5

10
4

20

Location of Samples
1. Basal orthoquartzite, Shakespeare Township.
2. Basal schistose pelite, Shakespeare Township. 

Matinenda quartzite, Shakespeare Township. 
Matinenda quartz pebble conglomerate, 
Shakespeare Township.
Micaceous feldspathic quartzite, Matinenda 
Formation, Shakespeare Township. 
Matinenda quartzite, Shakespeare Township. 
Matinenda feldspathic quartzite, Shakespeare 
Township.
Matinenda metapelite, Shakespeare Township. 
Trace amounts detected. 
Not detected.

3.
4.

5.

6.
7.

8.
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ODM9251

Photo 6-Polymictic conglomerate with a large proportion of angular volcanic frag 
ments, Matinenda Formation, Shakespeare Township.

type sandstone and McKim-type pelite are interbedded, and along strike these 
two lithologies comprise a lateral facies transition. Consequently, the contact be 
tween the Matinenda and McKim Formations is conformable and transitional.

Sandstones of the Matinenda Formation include arkose, feldspathic quartzite, 
protoquartzite, and subgreywacke. These medium- to coarse-grained rocks are 
composed essentially of quartz and feldspar grains in a matrix of micas, chlorite, 
quartz, feldspars, iron oxides, and sulphide minerals (Table 5). Feldspars, both 
potassic feldspar and plagioclase, constitute 5 percent to 25 percent of these rocks 
and are generally present in approximately equal proportions. Quartzite and 
granitoid rock fragments are locally present in amounts of about 5 percent, and 
scattered vein quartz granules and pebbles are abundant in the more coarse- 
grained sandstone. Bedding ranges in thickness from about 6 inches (15cm) to 
6 feet (1.8m) and averages 2 feet (0.6m). Festoon and planar crossbeds, scour 
channels, and local erosional surfaces are present in the Matinenda sandstone.

Lenses of oligomictic quartz pebble conglomerate are interbedded with 
feldspathic and argillaceous sandstone (protoquartzite, subgreywacke) in south 
western Shakespeare Township and in northern Shakespeare Township around 
the shores of Agnew Lake. Individual lenses range in thickness from a few inches 
(cm) to about 55 feet (17 m), and sections of interbedded conglomerate and 
conglomeratic sandstone are up to 100 feet (30m) thick. Pebbles, ranging in 
maximum dimension from less than l inch (25 mm) to about 6 inches (15 cm), 
compose 20 percent to 70 percent of the rock. The pebbles are generally well 
rounded, although locally they are tectonically deformed. Individual conglomerate 
lenses are uniform with respect to pebble size and pebble content. The pebbles

18



are mainly vein quartz, although chert, quartzite, granite and schistose meta- 
volcanic and metasedimentary rock fragments are present in minor proportions. 
The matrix is typically poorly sorted, coarse-grained, and consists of quartz, 
feldspars, and granitoid rock fragments with abundant interstitial micaceous and 
accessory minerals. The accessory minerals include clinozoisite, sphene, zircon, 
apatite, and magnetite. The rock is characterized by the presence of uranium- 
thorium minerals, (mainly monazite and uraninite) and locally contains up to 
10 percent pyrite.

Polymictic conglomerate lenses occur locally at the base of the succession, and 
as intercalations within the sedimentary-volcanic sequence. Subangular to sub 
rounded pebbles and boulders range in maximum dimension from about l inch 
(25 mm) to 2 feet (0.6 m), average 3 inches (7.6 cm), and constitute 30 percent to 
90 percent of the rock. The basal conglomerate consists of granitic, mafic volcanic, 
gabbroic, vein quartz, and metasedimentary clasts in a greywacke or siltstone 
matrix. The conglomeratic intercalations in the volcanic-sedimentary sequence 
consist mainly of mafic volcanic rock, gabbroic rock, vein quartz, and metasedimen 
tary rock fragments in a fine-grained, schistose, chloritic matrix (Photo 6). Granitoid 
rock fragments are rare. Metamorphism has locally produced garnet, biotite, and 
amphibole porphyroblasts in both the matrix and mafic rock fragments.

Pelitic metasediments occur throughout the sedimentary-volcanic sequence as 
partings, interbeds, and units up to about 100 feet (30 m) thick. They include 
argillite, siltstone, fine-grained greywacke, and their metamorphic equivalents. 
Bedding, laminated bedding, and ripple-drift crossbeds are present.

M c Kim Formation

Rocks of the McKim Formation, which are in conformable and gradational 
contact with sandstones of the Matinenda Formation, occur in northeastern and 
southeastern Shakespeare Township. In the north, the McKim Formation is less 
than 600 feet (180 m) thick, and consists mainly of laminated argillite and siltstone. 
In the south of the map-area the McKim Formation is at least 2,000 feet (600 m) 
thick, and consists of argillite, siltstone, greywacke, subgreywacke and proto 
quartzite. The southward thickening and lithologic changes appear to occur 
abruptly across a zone marked by the Murray Fault.

The McKim Formation consists mainly of pelitic rocks, such as argillite, silt 
stone, fine-grained greywacke, and their metamorphosed equivalents, the micace 
ous, garnetiferous, and staurolitic metapelites. Micaceous sandstone is present as 
interbeds and units up to one hundred feet (30 m) thick.

Bedding in the pelitic rocks ranges in thickness from less than l inch (2.5 cm) 
to about l foot (0.3 m) and averages 2 inches (5 cm) (Photo 7). Laminated bedding, 
graded bedding, and ripple-drift cross-lamination are present in the pelitic rocks. 
Graded, laminated, and cross-laminated units are commonly arranged in succes 
sions known as 'Bouma cycles' (Bouma 1962).

Ginn (1965) reported the presence of dessication cracks in these rocks in nearby 
Nairn Township. The pelites consist of variable proportions of micas, chlorite, 
and silt- to fine-sized quartz and feldspar grains, and are rich in sphene and opaque 
minerals, mainly ilmenite and pyrite (Table 6). Chemically, the pelites are rich in
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Photo 7-Thin-bedded greywacke and siltstone of the McKim Formation, Baldwin 
Township. Note the ripple-drift cross-laminations.

iron, A1 203 , K20, and Ti02, and relatively poor in CaO and Na20.
The McKim sandstones are protoquartzites and subgreywackes rich in micace 

ous minerals and feldspars. They are lithologically similar to argillaceous sand 
stone of the underlying Matinenda Formation. Bedding ranges in thickness from 
6 inches (15 cm) to about 3 feet (0.9 m). Crossbeds are present locally.

The pelitic rocks of the McKim Formation show well the development of 
metamorphic porphyroblasts, and the variations in metamorphic mineral as 
semblages that are indicative of variations in regional metamorphic grade. In 
northern Shakespeare Township north of the Murray Fault, mineral assemblages 
in McKim metapelites include:

muscovi te-albi te-quartz
chlorite-muscovite-albite-quartz
biotite-muscovite-albite-quartz

These assemblages are indicative of metamorphism under conditions correspond 
ing to greenschist facies conditions. In contrast, McKim metapelite in southern 
Shakespeare Township south of the Murray Fault displays assemblages indicative 
of metamorphism under amphibolite facies conditions (Winkler 1967). Typical 
assemblages include:

staurolite-chlorite-muscovite-oligoclase-quartz
staurolite-biotite-muscovite-oligoclase-quartz
staurolite-biotite-garnet-muscovite-oligoclase-quartz
garnet-biotite-muscovite-oligoclase-quartz
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Table 6
MODAL AND CHEMICAL ANALYSES OF ROCKS OF THE McKIM 
FORMATION, CHEMICAL ANALYSES BY MINERAL RESEARCH 
BRANCH, ONTARIO DIVISION OF MINES

MODAL ANALYSES, 

major components in percent

1234

CHEMICAL ANALYSIS

major components in percent 

l

Quartz
Plagioclase
Muscovite
Chlorite 
Biotite
Garnet
Staurolite
Sphene
Iron-Titanium

oxides
Pyrite
Accessories

26.' 6.
16.

}';
40.

1,J

0
16 1
8 J
4 '

1

,

1. Biotite-staurolite metap

66
1

22

3

- 6

.6
6

.0

.3

*)

35
5

50
5

3

- 2

20
20
25

^

20

H
30

30

15
5

15

- 5

SiO2
AljOj
FeO,
FeO 
MgO
CaO
NajO
K2O
HiO*
H 2O-
COj
TiO2
MnO

elite, Shakespeare Township. PiO6

60
22
4
3 
2
0
0
2
2
0
0
0
0
0

40
40
11
97

.77
01
86
54
81
12
18
98
06
08

2. Garnet metapelite, Shakespeare Township. S
3. Garnet metapelite, Shakespeare Township. Total
4. Biotite-staurolite metapelite, Shakespeare Township. Specific gravity
5. Biotite-garnet-staurolite, metapelite, Shakespeare

101.30
2.96

Township. Trace elements in PPM

< Less than amount shown. Ba
Co
Cr
Cu
Ga
Ni
Pb
Se
Sr
V
Y
Zn
Zr
Be

500
10

200
15
20
80
15
20

100
200
30
15

150
3

There is textural evidence that staurolite and garnet porphyroblasts were formed 
at about the same time as the dominant east-northeast-trending foliation in these 
rocks. Metamorphic mineral assemblages in associated rock types such as Huronian 
sandstones and volcanic rocks, and Nipissing Diabase, although less diagnostic, 
correspond to this pattern.
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Photo 8-Laminated and conglomeratic sandstone. Ram 
say Lake Formation, Shakespeare Township.

HOUGH LAKE GROUP 

Ramsay Lake Formation

Conglomerate and sandstone of the Ramsay Lake Formation are exposed 
intermittently in northeastern Shakespeare Township on the southern limb of 
the Porter Synclinorium. The Ramsay Lake Formation is approximately 150 feet 
(45 m) to 200 feet (60 m) thick, although its continuity is disrupted by faults and 
mafic intrusions.

The contact between the Ramsay Lake Formation and the underlying McKim 
Formation though poorly exposed within the map-area, is apparently conformable. 
Immediately to the east in Baldwin Township the contact is exposed on the 
northern shore of Agnew Lake. Here, a transition zone about 90 feet (30 m) thick 
consists of interbedded siltstone and sandstone with several 10-foot (3 m) thick 
beds of conglomeratic sandstone that contain a high proportion of well-rounded 
quartz grains and granules.
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Ul MODAL ANALYSES OF THE RAMSAY LAKE, MISSISSAGI, AND 
Table/ BRUCE FORMATIONS; MAJOR COMPONENTS IN PERCENT

Quartz 60.8
Plagioclase \ 23 0 
Potassic feldspar J
Rock fragments
Biotite "j
Muscovite r 13.7
Chlorite J
Epidote
Sphene X 2 S
Iron-Titanium oxides J
Sulphides
Accessories x

45.7
| 21.0

4.0"i
}- 28.0
J

1.3
x
x

68.2
1.2 
8.2
x

22.0

0.4
x
x

77.8
2.0 
6.0
x

13.7

0.5

x

36.1
| 15.0

2.0

43.4

3.5

x

1. Feldspathic quartzite, Ramsay Lake Formation, Shakespeare Township.
2. Polymictic paraconglomerate, matrix, Ramsay Lake Formation, Shakespeare Township.
3. Feldspathic greywacke from the bottom of a cycle, Mississagi Formation, Shakespeare 

	Township.
4. Feldspathic quartzite from the top of a cycle, Mississagi Formation, Shakespeare Township.
5. Polymictic paraconglomerate matrix, Bruce Formation, Dunlop Township.
x Trace amounts detected.
.. Not detected.

At the end of the narrow bay on the northern shore of Agnew Lake at the 
Shakespeare-Baldwin Township boundary, a section through the Ramsay Lake 
Formation is well exposed. A gabbro intrusion, which obscures the McKim- 
Ramsay Lake Formation contact, is succeeded by about 35 feet (llm) of con 
glomeratic sandstone, 55 feet (17m) of thin-bedded sandstone and siltstone, 110 
feet (33 m) of thick-bedded, laminated sandstone, and 70 feet (20 m) of polymictic 
paraconglomerate (Photo 8).

The laminated sandstone underlying the paraconglomerate is not crossbedded 
and appears to have been deposited under high energy conditions similar to those 
operating on modern beaches. Generally, a straight, even contact separates the 
sandstone from the overlying paraconglomerate. Nevertheless, an erosional struc 
ture about 3 feet (1m) deep, and similar to a pothole is present at one location 
along this contact. This is filled with blocks of laminated quartzite and clean 
quartz sandstone, rather than the overlying paraconglomerate. The lower, poorly 
bedded half of the conglomerate member consists of 15 percent to 20 percent 
pebbles and boulders set in a coarse-grained feldspathic greywacke matrix. The 
upper half, which is separated from the lower half by a unit of pebbly, sandy 
siltstone about 2 feet (0.6 m) thick, contains 5 percent to 10 percent pebbles in a 
feldspathic protoquartzite or subgreywacke matrix. One set of crossbedded strata 
at the top of the conglomerate unit is approximately 12 feet (4 m) thick. Individual 
crossbeds show grain gradation and climbing ripples. Some clasts disrupting the 
crossbeds may represent drop stones. The general fining-upward sequence and 
thick crossbedded sets are characteristic of fluvial sedimentation on a point bar. 
The top of the Ramsay Lake Formation at this location is formed by a single, 
even, dean, white sandstone bed 2 feet (0.6 m) thick.
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Photo 9-Crossbedded subgraywacke of the Pecors Formation, Shakespeare Town 
ship.

Rock fragments in the Ramsay Lake conglomerate include granitoid, vein 
quartz, mafic igneous, quartzite, and schist clasts; they are present in about that 
order of abundance. The maximum dimension of clasts is between l inch (25 mm) 
and l foot (0.3 m) with an average diameter of 2 inches (5 cm). Many subrounded 
to angular pebbles display one or more flat faces. The matrix is medium- to coarse- 
grained feldspathic greywacke and feldspathic protoquartzite (Table 7) and is 
characterized by a large number of well-rounded quartz granules.

Pecors Formation

Argillite, siltstone, and sandstone of the Pecors Formation are exposed in north 
ern Shakespeare Township where they stratigraphically overlie conglomeratic 
rocks of the Ramsay Lake Formation, and also occur in east-central Dunlop Town 
ship in contact with gabbroic rocks of the main gabbro-anorthosite mass in the 
Agnew Lake area. The latter contact was observed at only one locality, and at 
this locality, deformation has made deduction of its original nature impossible. 
The Pecors Formation is approximately 200 to 300 feet (60 m to 90 m) thick in 
Shakespeare Township, and 400 to 500 feet (120 to 150 m) thick in Dunlop Town 
ship. The contact between the Pecors Formation and underlying Ramsay Lake 
Formation is abrupt, but apparently conformable. The contact with the overlying 
Mississagi Formation is conformable and transitional in a zone about 50 feet 
(15 m) thick of interbedded pelite and sandstone.
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A section through the Pecors Formation exposed on the Shakespeare-Baldwin 
township boundary is about 200 feet (60 m) thick. The lower 100 feet (30 m) con 
sists of thinly bedded (l to 2 inches; 25 mm to 5 cm) laminated argillite and 
siltstone with minor greywacke lenses about 6 inches (15 cm) thick. The upper 100 
feet (30 m) of the Pecors Formation consists of interbedded siltstone, greywacke, 
subgreywacke, and feldspathic protoquartzite. A gradual upward increase occurs 
in the amount of feldspathic sandstone, which is accompanied by an increase in 
textural maturity of the sandstone from greywacke through subgreywacke to 
feldspathic protoquartzite. The contact with the overlying Mississagi Formation is 
placed arbitrarily where the feldspathic sandstone composes a minimum of 50 
percent of the strata. Bedding ranges in thickness from l inch (25 mm) to l foot 
(0.3 m) and averages 3 inches (7.6 cm). Ripples, ripple-drift cross-lamination and 
ball-and-pillow structures are common in the lower part, whereas planar crossbeds 
are dominant structures in the upper part of this formation (Photo 9). Pebbles up 
to 2 inches (5 cm) in diameter are locally present in laminated argillite of the 
lower part of the formation. The rocks of the Pecors Formation are petrograph- 
ically similar to those of the McKim Formation.

Mississagi Formation

Sandstones of the Mississagi Formation are exposed in northeastern Shakespeare 
Township and form a series of tight, northeast-plunging synclines and anticlines 
that represent the southwestern end of the Porter Synclinorium. Structural com 
plexity renders it impossible to estimate the thickness of the Mississagi Formation 
within the map-area. Nevertheless, in adjacent Porter Township, the Mississagi 
Formation is reported to be 2,000 to 2,500 feet (600 to 760m) thick (Ginn 1961); 
it is much thinner north of the Murray Fault than south of the Murray Fault where 
5,000 to 10,000 feet (1,500 to 3,000 m) are present (Card et al. 1971 b).

The Mississagi Formation consists of a number of upward-coarsening cycles 
composed of a lower greywacke-subgreywacke-protoquartzite portion and an upper 
arkose-feldspathic quartzite portion (Photo 10) (Palonen 1971). Siltstone interbeds 
and partings, and pebbly sandstone beds with scattered vein quartz pebbles and 
granitic pebbles are also present. The cycles vary in thickness from about 10 feet 
to 150 feet (3 m to 46 m). The Mississagi Formation can be divided into a number 
of units on the basis of cycle thickness. In cycles less than 50 feet (15m) thick grey 
wacke, subgreywacke and protoquartzite are the dominant lithologies: bedding 
ranges in thickness from 6 inches to 3 feet (15 cm to 0.9 m) and averages l foot 
(0.3 m); siltstone interbeds and partings are common. In the thick cycles, arkose 
and feldspathic quartzite dominate; bedding ranges in thickness from l foot to 
20 feet (0.3 m to 6 m) and averages 3 feet (0.9 m), and siltstone partings are rare. 
Graded bedding, laminated bedding, and planar crossbeds are common in the 
lower parts of cycles, whereas lenticular beds and festoon or trough crossbeds are 
characteristic structures of upper parts.

Petrographic examination of typical Mississagi rocks shows that the feldspathic 
quartzite and arkose are medium to coarse grained, moderately well sorted, and 
consist of quartz, feldspars, and minor granitoid rock fragments with interstitial 
silt-size quartz, feldspar and micaceous minerals (see Table 7). Greywacke, sub-
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Photo 10-Sandstone of the Mississagi Formation, Shakespeare Township. Note 
the cyclic repetition of thin-bedded subgreywacke-protoquartzite and 
thick, massive arkose units.

greywacke, and protoquartzite are mineralogically similar to the feldspathic sand 
stones but contain up to 30 percent interstitial matrix. The sandstones are locally 
pyritic, and one unit approximately 300 feet (900 m) thick near the middle of the 
Mississagi Formation contains disseminated hematite. The siltstone consists mainly 
of quartz, feldspars, micas, and chlorite with scattered, sand-size quartz, feldspar, 
and rock fragments.

QUIRKE LAKE GROUP 

Bruce Formation

Conglomerate, sandstone, and pelite exposed in isolated outcrops of a poorly 
defined synclinal structure in southeastern Dunlop Township are tentatively cor 
related with the Bruce Formation. The exposed area is surrounded by drift and 
the only other rock-type exposed is intrusive Nipissing Diabase.

The sedimentary sequence is about 480 feet (146 m) thick and consists of a 
lower polymictic paraconglomerate unit approximately 100 feet (30m) thick, a 
feldspathic sandstone unit about 180 feet (55 m) thick, a second polymictic para 
conglomerate about 150 feet (46 m) thick, and an upper sequence of sandstone and 
pelite about 50 feet (15m) thick.
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The polymictic paraconglomerate consists of pebbles, cobbles, and boulders 
of granite, quartzite, quartz, and mafic igneous rocks in a greywacke matrix. 
Rounded to subangular rock fragments ranging in maximum dimension from 
less than l inch (2.5 cm) to about 3 feet (0.9 m) and averaging 3 inches (7.6 cm) 
constitute 15 percent to 30 percent of the rock. The conglomerate matrix is 
medium- to coarse-grained feldspathic greywacke containing a high proportion of 
feldspars, micas, and chlorite (see Table 7). Pyrite is commonly present in amounts 
of l percent to 5 percent by volume. The conglomerate is generally massive, 
although locally, bedding is poorly defined by pebble layers and variations in 
matrix composition.

The sandstone of the middle unit is pink feldspathic quartzite or proto 
quartzite. Bedding ranges in thickness from l to 3 feet (0.3 to 0.9 m), and planar 
crossbedding is present. The upper unit consists of thin-bedded (l inch to l foot; 
25 mm to 0.3 m) interbedded protoquartzite, subgreywacke, siltstone, and argillite. 
Disseminated sulphide minerals, mainly pyrrhotite with minor chalcopyrite, are 
present in amounts up to 10 percent by volume in sandstone and siltstone of the 
upper unit at its contact with Nipissing Diabase.

Paleocurrents and Environment of Deposition of the Huronian Rocks

Scattered observations of the orientation of crossbedding, ripple marks, and 
ripple-drift crossbedding indicate that the Huronian sedimentary rocks were de 
posited by generally southflowing currents. Determinations utilizing the orienta 
tion of crossbedding in the Mississagi Formation reveal a distinctly bimodal 
paleocurrent distribution. Crossbedding in the lower part of Mississagi cycles 
show a mean transport direction of N1850 E, whereas those in the upper part of 
cycles indicate transport at N2450E. This bimodal pattern could indicate the 
presence of two current systems, one causing sediment transport southward down 
the paleoslope, the other moving detritus westward parallel to the shoreline.

The petrography of most of the Huronian rocks is indicative of a granitoid 
source. Consequently, the provenance indicators, coupled with paleocurrent evi 
dence, suggest that the Huronian sediments were derived mainly from the granitoid 
rocks of the Superior craton to the north.

The lower part of the Huronian succession, the Elliot Lake Group, consists 
of the following: coarse, craton-derived clastic sedimentary rocks; fissure-type 
volcanic flows and related intrusions; and, locally, intercalations of clastic sedimen 
tary rocks derived from erosion of the adjacent volcanic rocks. This sequence 
represents deposits of a fluvial-deltaic environment which are represented south 
ward by turbidite facies deposits of the McKim Formation.

Pelitic rocks of the McKim and Pecors Formations show features indicative 
of deposition by turbidity currents. These are laminated bedding, graded bedding, 
ripples, ripple-drift cross-lamination, and Bouma cycles (Bouma 1962). Deposition 
probably occurred under relatively deep water conditions with little reworking. 
Periodic contributions of coarse, reworked sand are marked by feldspathic proto- 
quartzite-subgreywacke interbeds.

Sandstones of the Matinenda and Mississagi Formations are immature to 
submature mineralogically and texturally, and were deposited in a relatively
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turbulent environment where the winnowing action of waves and currents was 
moderate to strong. Average grain size, sorting, and bed thickness increase upward 
in the sedimentary cycles of the Mississagi Formation; these are indicative of a 
marine deltaic, or littoral environment of deposition.

Conglomeratic rocks of the Ramsay Lake and Bruce Formations are possibly 
of marine glacial origin. Evidence for such an origin includes the following; tilloid 
character, great areal extent relative to thickness, drop stones, and the evidence 
for long distance transport of large plutonic rock fragments. Alternatively, the 
conglomeratic rocks may represent deposits of large-scale pebbly mudflows in a 
marine environment. Dzulynski ei al. (1959) and Walker (1970), summarize the 
features of such deposits, and describe them as thick-bedded, generally ungraded 
bouldery sandstones associated with turbidites. The sandstone matrix is often 
cleaner than the ordinary greywacke turbidites. Fisher (1971) describes 'debris 
flows' as fluids with very high concentrations of coarse solids which flow in a 
laminar fashion. The deposits of these high density flows are poorly sorted 
argillaceous sandstones containing large, isolated, but oriented rock fragments. 
Such deposits often overlie easily eroded materials with little or no trace of 
erosion. Rock fragments commonly deform bedded strata, thus duplicating fea 
tures shown by ice-rafted "drop stones" in marine glacial deposits.

Consequently, the features displayed by the Ramsay Lake and Bruce Forma 
tions (and conglomeratic units of the Gowganda Formation higher in the Huronian 
sequence) can be accounted for by a 'debris flow' origin. Also, such a mechanism 
would account for other features of these deposits such as: evidence for incorpora 
tion of relatively mature, recycled sands; evidence for deposition in water; an 
association with turbidites, and the evidence for large-scale slumping; features not 
easily accounted for by a glacial mechanism.

Much of the Huronian sequence can be ascribed to the deposits of several 
marine cycles. The pelitic rocks of the McKim Formation represent the relatively 
deep-water deposits of turbidity currents. A change to shallow-water, turbulent 
conditions is marked by the incoming of sandstone units. The flood of coarse 
detritus representing the Ramsay Lake Formation may be attributable to glaciation 
or to rapid (tectonic?) steepening of the paleoslope that resulted in large-scale 
debris flows. The Pecors Formation represents a return to relatively deeper water 
conditions with deposition by turbidity currents, succeeded by a gradual return 
to shallow water, turbulent conditions and deposition of Mississagi sandstone. 
Deposition of the remainder of the sequence could be explained by several 
repetitions of such cycles.

Several Huronian formations display thickness and facies changes when traced 
southward and laterally. Rapid vertical as well as lateral facies changes occur in 
the lower part of the sequence, the Elliot Lake Group. For example, the relative 
proportion of sedimentary rocks and volcanic rocks vary abruptly along strike, 
and rapid lateral changes take place from Matinenda-type sandstone to McKim- 
type pelite. The McKim Formation in the north has a maximum thickness of 
about 600 feet (180m), and is dominantly composed of laminated argillite and 
siltstone. In the south, the McKim Formation is at least 2,000 feet (600 m) thick 
and contains a large proportion of turbidite-type greywacke and more mature 
feldspathic sandstone. The Mississagi Formation within the map-area is about 
2,000 feet (600 m) thick, and is mainly composed of feldspathic sandstone. Sedimen 
tary cycles although present in the Mississagi Formation are generally thin and
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not well developed. In areas to the south and east of the Dunlop-Shakespeare 
map-area, the Mississagi Formation is at least 5,000 to 10,000 feet (1,500 to 3,000 m) 
thick, contains appreciable pelitic material in the form of partings, interbeds, and 
units up to several hundred feet (metres) thick, and displays thick, well-developed 
sedimentary cycles (Card, Palonen and Siemiatkowska 1971).

Many of the foregoing thickness and facies changes occur abruptly across the 
Murray Fault Zone. Apparently this zone was tectonically active before or during 
deposition of the Huronian sequence, and consequently may mark an important 
paleogeographic hinge line within the depositional basin. The fault zone may 
also have played an important part in localizing volcanic activity because an ap 
parent spatial relationship exists between the fault zone and the Huronian volcanic 
sequences.

Middle Mafic Intrusive Rocks
NIPISSING DIABASE

Tholeiitic gabbro bodies (see section on 'Gabbro-Anorthosite Intrusions') 
intruding the Huronian rocks show the effects of deformation and regional 
metamorphism, and are intruded by late unmetamorphosed northwest-trending 
olivine diabase dikes. The gabbroic intrusions are probably part of the Nipissing 
Diabase swarm emplaced in the eastern part of the Southern Province about 2,150 
million years ago (Van Schmus 1965; Fairbairn et al. 1969). Also, some of the 
dikes in the Early Precambrian (Archean) basement rocks are probably of 
Nipissing age.

Nipissing Diabase forms sill-like and dike-like bodies, and consists mainly of 
metagabbro; remnants of the original pyroxene gabbro occur in the central parts 
of some intrusions. Magmatic differentiation has resulted in the formation of 
minor amounts of granophyre-rich gabbro and granophyre. The fresh pyroxene 
gabbro is a medium-grained, doleritic rock composed of plagioclase (labradorite- 
bytownite), clinopyroxene (augite), orthopyroxene (hypersthene-bronzite), and 
minor inverted pigeonite (Table 8). Minor amounts of quartz, granophyre, 
biotite, apatite, and iron-titanium oxides are also often present.

Metagabbro, which forms the bulk of most intrusions, has formed as a result 
of alteration of the pyroxene gabbro during regional metamorphism. Rocks repre 
senting various intermediate stages of this alteration process are present. The first 
stage of alteration is the breakdown of pyroxene to form actinolite, talc, and 
chlorite. Calcic plagioclase breaks down to form albite and epidote. Finally, re 
actions between actinolite, albite, epidote, and other phases take place to form 
blue-green hornblende and oligoclase-andesine. In Dunlop Township and north 
ern Shakespeare Township, the metagabbros contain albitic plagioclase and two 
amphiboles, actinolite rimmed by blue-green hornblende. In southern Shakespeare 
Township, the metagabbro consists essentially of blue-green hornblende and 
oligoclase-andesine. In addition, garnet is a common constituent. Such min 
eralogical differences are attributable to a change in grade of regional meta 
morphism from greenschist facies conditions in the north, to amphibolite facies 
conditions in the south.
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Table 8
MODAL AND CHEMICAL ANALYSES OF LATE MAFIC INTRUSIVE 
ROCKS; CHEMICAL ANALYSES BY MINERAL RESEARCH BRANCH, 
ONTARIO DIVISION OF MINES

MODAL ANALYSES 

major components in percent 

l

CHEMICAL ANALYSES 

major components in percent 

l 2

Plagioclase
Orthopyroxene
Clinopyroxene
Olivine
Amphiboles
Quartz, Granophyre
Biotite
Chlorite
Epidote
Calcite
Sphene
Iron-Titanium oxides
Accessories
Plagioclase composition

1. Pyroxene gabbro, Nipissing
Township.

53.8
7.9

29.7

x
3.6
3.8

^

1.2
x

Ane8±i

29.8 SiO2
AljO,
Pe2O,
FeO

56.9 MgO
7.2 CaO
1.5 Na2O

K2O
H 2O*

, H 2O~" 4 6 co2
Ti02
MnO

An4j± 5 P2Oj
S

Diabase, Shakespeare Total
Specific gravity

53
13
0
8
8

11
1
0
0
0
0
0
0
0
0

99
3

80
70
76
08
08
60
52
60
45
06
20
63
17
01
02
68
02

53.00
14.40
3.82
9.41
4.50
9.40
2.18
0.91

0.04
0.28
1.08
0.17
0.02
0.06

99.27
3.02

2. Hornblende metagabbro, Nipissing Diabase, Shake 
speare Township. Trace elements in PPM

x 1 race amounts detected.
. . . Not detected. Ba
< Less than amount shown. Co

Gr
Cu
Ga
Ni
Pb
Se
Sr
V
Y
Zn
Zr

150
40

200
70
15

170
10
30

250
150
^0

70
30

200
40
40

190
20

100
10
20

150
150
20

110
20

Granophyric gabbro and granophyre contain 15 percent to 50 percent 
granophyre and quartz with plagioclase, amphiboles, micas, chlorite, epidote, 
carbonate, sphene, iron-titanium oxides, and sulphide minerals. Granophyric 
material forms segregations with gradational boundaries and dikes in the meta- 
gabbro.

MIDDLE TO LATE PRECAMBRIAN (PROTEROZOIC) 
Late Mafic Intrusive Rocks
LATE DIABASE INTRUSIONS

Narrow northwest-trending diabase dikes intrude all other Precambrian rocks, 
and are consequently the youngest rock units in the area. Many late diabase dikes
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are expressed by linear aeromagnetic anomalies (GSC Aeromagnetic Map 1523G, 
Espanola).

The fresh dike-rock is medium-grained ophitic diabase composed of labrador 
ite, titaniferous augite, olivine, iron-titanium oxides, and minor apatite, chlorite, 
and biotite, (see Table 8). Alteration, in the form of saussuritization of the 
plagioclase, chloritization of the olivine, and uralization of the pyroxene, is 
present locally.

Rb-Sr and K-Ar whole rock and mineral radiometric age determinations 
(Fahrig and Wanless 1963; Van Schmus 1965) indicate that many of the late 
north west-trend ing dikes in this region are approximately 1,200 million years old. 
However, some northwest-trending diabase dikes yield appreciably older radio 
metric age dates, while others are apparently younger (Wanless et aL 1968). The 
age of the diabase dike that extends through Shakespeare Township has been 
determined as 1,330 ± 50 million years by K-Ar dating of the biotite (Wanless 
et al. 1965, p.86). Gates (1971) has recently determined a Rb-Sr whole rock 
isochron age of 1,660 ±145 million years for several late diabase dikes in the area 
between Sudbury and Espanola. This great range of apparent radiometric ages 
may be the result of isotopic re-equilibration caused by post-emplacement meta 
morphism, or may indicate that northwest-trending dikes of several ages are 
present.

CENOZOIC 
Quaternary

PLEISTOCENE AND RECENT

The Dunlop-Shakespeare map-area was subjected to continental glaciation 
during the Pleistocene Epoch, and this event is recorded by glacial erosion and 
minor related ablation deposition (Figure 3). After withdrawal of the Wis 
consinan Ice Sheet about 11,500 years B. P. (Prest 1969) proglacial lakes were 
formed inundating the Great Lakes Basin and bordering areas. Deposits of Glacial 
Lake Algonquin, as well as subsequent glaciolacustrine deposits formed more 
than 9,500 years ago (Boissonneau 1968), presently occur at maximum elevations 
of 1,000 feet (300 m) above sea level in the North Shore area.

In the Dunlop-Shakespeare map-area, two sets of glacial striae are present, one 
striking approximately S15 0W, the other S400W. Locally the two occur together 
and it can be seen that the S150W set is the younger of the two.

Much of the map-area is covered by thin, discontinuous mantle of ground 
moraine, a bouldery sandy till whose composition reflects the composition of the 
local bedrock; numerous bedrock exposures occur in these areas.

Deposits of varved clays and silts occur in southern Shakespeare Township and 
northward in the Agnew Lake-Spanish River area, and also in northwestern Dun 
lop Township (Photo 11). Such deposits probably represent glaciolacustrine de 
posits formed in glacial Lake Algonquin or post glacial Lake Algonquin glacial 
lakes.
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Figure 3-Sketch-map of Cenozoic Geology of Dunlop and Shakespeare Town- 
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ODM9256

Photo 11-Cenozoic varved clay. Shakespeare Township.

ODM9257

Photo 12-Cenozoic pebbly sand. Shakespeare Township. Note the bedding, cross- 
bedding, and scour-and-fill features.
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In the Agnew Lake area and in northwestern Dunlop Township, fluvial sands 
and gravels overlie and have extensively channelled into the varved clays (Photo 
12). The fluvial sands and gravels show scour-and-fill features, crossbedding, and 
ripple-drift patterns characteristic of classical point-bar sequences, and probably 
represent extensively reworked glacial outwash deposits formed by meandering 
rivers that extended southward from the Cartier Moraine (Boissonneau 1968). 
Such deposits are a valuable source of material for construction purposes, and 
deposits in central Shakespeare Township are extensively utilized for local road 
construction.

STRUCTURAL GEOLOGY

The Dunlop-Shakespeare map-area lies partly within the Southern Structural 
Province, and partly within the Superior Structural Province of the Canadian 
Shield. The rocks of both provinces in this area have been affected by Middle 
Precambrian orogenic events, variously termed the 'Hudsonian' or 'Penokean' 
orogenies (Stockwell et al. 1970; Goldich 1968). Tectonic modifications of the 
Southern Province rocks take the form of tight folds, faults, and foliations, whereas 
deformation is expressed in the Superior Province rocks by faults, shearing, 
cataclastic granulation, and, possibly dike swarms. The massive Superior Province 
rocks apparently acted as a buttress against which the more mobile Southern Prov 
ince rocks were thrust by tectonic forces acting from the south or southeast.

Evidence, in the form of several generations of foliations and lineations, exists 
for several superimposed deformational events. However, most of the deformation 
is apparently attributable to one main event that formed the major east-northeast- 
trending tectonic elements. Earlier and later deformational events are expressed 
only by minor tectonic elements and by movements on some of the faults.

Folds

The Huronian rocks have been thrown into a series of tight to moderately 
open, upright, complex folds whose axes trend east-northeast west-southwest and 
plunge northeast for the most part (Figure 4). Fold axes and limbs are offset and 
truncated by faults.

The Porter Synclinorium, which is located in northeastern Shakespeare Town 
ship and continues into Porter Township, is a doubly plunging structure whose 
axis plunges northeast in the west and southwest in the east. The structure consists 
of a series of en echelon anticlines and synclines that are disturbed by faults sub- 
parallel to the axial planes of the folds. In Shakespeare and Dunlop Townships, 
dips on the limbs of these folds average about 700 , and their axes plunge at angles 
of about 30 to 50 northeastward.
In east-central Shakespeare Township, basement rocks occupy the axial zone, 

and Huronian rocks occupy the limbs of a major anticlinal structure, the Baldwin 
Anticlinorium. The Baldwin Anticlinorium, like the Porter Synclinorium, is an

34



East northeast foliation; 
(inclined, vertical).

Late strain-slip cleavage; 
(inclined, vertical).

^x" Lineation with plunge. 

fault.

Figure 4—Generalized trends of foliations, lineations, folds, and faults in 
Dunlop and Shakespeare Townships.

35



Dunlop-Shakespeare Area

upright complex structure consisting of en echelon, faulted synclines and anticlines 
that trend and plunge east-northeastward. In addition, east-northeast to east-west- 
trending folds are probably present in rocks of the McKim Formation in south 
eastern Shakespeare Township, but criteria for the determination of bedding tops 
are lacking.

Faults

Faults have caused shearing, brecciation, and displacement of geological con 
tacts, structures, and rock units. Faults are commonly also marked by vein quartz 
stockworks and hematization of the surrounding rocks. In the map-area, three 
groups of faults are recognized on the basis of their orientation (Figure 3).

EAST-NORTHEAST FAULTS

East-northeast striking faults are the major faults of the region and in the 
map-area include the Murray and Hunter Lake Faults. The main Murray Fault, 
or branches of it, have now been traced from Sudbury to the Sault Ste. Marie area, 
a distance of some 200 miles (320 km). Evidence, mainly from outside the present 
map-area, exists that some faults of this system have had a long history of repeated 
movement and were intermittently active over a span of more than 1,000 million 
years (Card et al. 1972). Thickness and facies variations in Huronian formations 
suggest that there was normal fault movement along some of these structures 
before or during Huronian sedimentation. Major movements occurred before 
the emplacement of Nipissing Diabase, and post-Nipissing and post-Late Diabase 
dike movement occurred as well. The Murray and Hunter Lake Faults strike 
approximately N700E and dip between 900 and 75 0S, judging from the attitude 
of schistosity within the fault zones. The main post-Huronian movement was 
apparently south side up and to the west with respect to the north side. Thomson 
(1952) determined an apparent horizontal offset of Huronian marker units in 
Baldwin Township of about l mile (1.6 km) on the Murray Fault. In the Dunlop- 
Shakespeare area, late diabase dikes are offset approximately 600 to 800 feet 
(180 to 240km) with the south side apparently moving east with respect to the 
north side.

WEST-NORTHWEST FAULTS

West-northwest faults include the Webbwood Fault in southern Shakespeare 
Township and a minor fault in the northeastern part of Shakespeare Township. 
These strike approximately N600W, are apparently steeply dipping, and may 
represent normal faults. There is an apparent right-hand strike offset of the 
Huronian-pre-Huronian contact on the Webbwood Fault. Apparent left-hand 
strike offset of some 600 feet (180 m) of a contact between Nipissing Diabase and 
Huronian rocks has occurred on the Webbwood Fault in northeastern Shakespeare 
Township.
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NORTH-SOUTH FAULTS

A fault which strikes approximately north-south offsets a gabbro-anorthosite 
body in southern Shakespeare Township. The apparent horizontal left-hand 
strike separation is approximately 400 feet (120 m).

In addition, there are northeast-, northwest-, and east-west-trending topog 
raphic lineaments in the Early Precambrian basement rocks and the layered 
gabbro-anorthosite intrusions. Some of these may represent faults, although suit 
able criteria such as offset marker units are lacking.

Minor Structures

Field and microscopic textural evidence indicate several generations of minor 
structures in the rocks of the map-area. The foliations can be divided into groups 
on the basis of orientation and age as deduced from cross-cutting relationships 
(see Figure 4). Early east-west striking, steeply dipping foliations are cut and de 
formed by later foliations. The early structures appear as penetrative schistosity 
and cleavage in the pelitic metasediments, as cleavage in the quartzites, and as 
gneissosity and cataclastic zones in the granitic rocks. Later, east-northeast-striking 
subvertical cleavages form the dominant foliation in the area. They are parallel 
to the axial planes of the major folds, and were apparently formed during the 
main folding event. Late northeast- and north- to northwest-striking, subvertical 
strain-slip cleavages cut and displace the earlier cleavages, destroy porphyrobjasts 
of metamorphic minerals and are consequently the youngest minor tectonic ele 
ment in the area.

Lineations, in the form of cleavage and cleavage-bedding intersections, aligned 
metamorphic porphyroblasts, stretched pebbles and clastic grains, and minor fold 
axes, are present in the map-area. Many are associated with the east-northeast 
foliations and are approximately parallel to the major fold axes.

Tectonic History

Emplacement of the Early Precambrian (Archean) granitic rocks took place 
presumably during the Kenoran orogeny, at least 2,500 million years ago (Stock- 
well et al. 1970) and was followed by uplift of the craton. During the early part of 
the Middle Precambrian some 2,300 million years ago or more, normal faulting 
and downwarping of the Early Precambrian (Archean) craton initiated the 
Huronian depositional basins. The early layered gabbro-anorthosite plutons and 
related dike swarms were probably emplaced at an early stage in the Middle 
Precambrian, accompanied by outpourings of mafic lavas from fissure vents along 
the margins of the early basin. Volcanism was accompanied and succeeded by 
deposition of a thick wedge of clastic, craton-derived Huronian sedimentary rocks.

Compressional tectonic activity apparently produced by stresses acting from 
the south resulted in early folding and faulting. The major east-northeast fault
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zones, which were initially normal faults forming the boundaries of the early 
Huronian depositional basin, were reactivated and formed reverse faults with 
upthrusting from the south. Intrusions of Nipissing Diabase were emplaced some 
2,150 million years ago after the initiation of deformation but before the culmina 
tion of deformation and of regional metamorphism. Stresses acting from the 
southeast produced the major east-northeast folds, and there was again upthrusting 
from the south on the major faults. Radiometric age determinations of meta 
morphosed Huronian rocks indicate that the regional metamorphic culmination, 
which is closely associated in time with deformation, occurred approximately 
1,700 to 1,950 million years ago (Fairbairn et al. 1969).

The strain-slip cleavages reflect a late, relatively minor period of deformation, 
and were possibly formed by tectonic stresses acting mainly in an east-west direc 
tion. The late northwest diabase dike swarm possibly reflects a period of broad 
crustal warping and tensional fracturing, while the relatively minor, post-diabase 
movements on some of the faults may be connected with orogenic events occurring 
mainly within the Grenville Province to the south.

ECONOMIC GEOLOGY

A small amount of gold has been produced from one deposit, the Shakespeare 
Mine. Numerous occurrences of copper, nickel, and uranium exist within the 
map-area.

Copper- and nickel-bearing sulphide mineralization occurs in Nipissing 
Diabase and in Huronian metavolcanics and metasediments at several localities. 
The main occurrences are in lot 2, concession V; lot 3, concession V; lot 2, con 
cession III; and lots 4 and 5, concession IV, Shakespeare Township. These oc 
currences have been explored in the past by various companies and individuals. 
In addition, sulphide mineralization associated with a mafic dike that intrudes 
granitic rocks in lot 7, concession III, Shakespeare Township was discovered by 
the field party. Sulphide mineralization in southeastern Dunlop Township was 
being explored by Broulan Reef Mines Limited during the course of the present 
field survey.

Uranium and minor thorium mineralization occur in lenses of oligomictic 
quartz pebble conglomerate of the Matinenda Formation at or near the base of 
the Huronian sequence. The main occurrences are located in lots 2, 3, 4, 5 and 6, 
concession V; lots l and 2, concession IV; lot 8, concession I; and lot 12, con 
cession I, Shakespeare Township. Grab samples taken by the field party yielded 
as much as 0.22 percent U3 O8 and 0.02 perecent ThO2 upon chemical assay by the 
Mineral Research Branch, Ontario Ministry of Natural Resources.

Gold valued at |38,327 was produced from the Shakespeare Mine, lot 5, con 
cession I, Shakespeare Township during the period 1905 to 1907 (Hopkins 1921). 
In recent years, gravel for road construction purposes has been extracted from 
several deposits in the map-area. The sulphide deposit owned by Falconbridge 
Nickel Mines Limited in northeastern Shakespeare Township may have future 
potential for production of copper and nickel. The potential of other base-metal 
sulphide occurrences in Nipissing Diabase intrusions, and in Huronian metasedi 
ments and metavolcanics in the general area should be reassessed as possible low
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grade, large tonnage sulphide deposits. Narrow, apparently discontinuous zones 
which contain appreciable amounts of gold are in the Shakespeare Mine, and ex 
ploration would probably reveal other deposits in the area. The potential for 
production of uranium from Matinenda quartz pebble conglomerate bodies is 
apparently limited by the relatively low grade and small dimensions of these 
bodies, and by the structural complexity of the area. However, it is possible that 
dimensions and grade improve with depth.

Description of Properties
GOLD 

Shakespeare Mine Occurrence (8)

The Shakespeare Mine is located in lot 5, concession I, Shakespeare Township 
and is approximately 3 miles (5 km) by road from the village of Webbwood on 
Highway 17. The gold mineralization was discovered in the early 1900s; develop 
ment work began about 1903, and operations continued to 1907 (Corkill 1906, 
p.66-67). From 1905 to 1907, gold valued at |38,327 was recovered from some 
9,000 tons (8,000 tonnes) of ore by a 10-ton stamp mill (Hopkins 1921). Apparently, 
the gold was mainly in the native state, and specimens with visible gold were to 
be obtained from the dumps.

The property was originally developed by the Shakespeare Gold Mining Com 
pany Limited. In more recent years, the property has been explored by a number 
of companies, including Ensign Gold Mines Limited, Greenray Mines Limited, 
and Vermont Mines Limited. Rodney Gold Mines Limited has announced re 
cently a program of sampling and diamond drilling to reevaluate the deposit 
(Northern Miner 1972).

Development work consists of; a main shaft some 300 feet (90 m) deep, drifts 
on six levels at approximately 25-foot (7.6 m) intervals, and two adits, one from 
the south which penetrated to the shaft, and one on the north which extends 
some 60 feet (18 m) into the hill, but does not penetrate either ore or the other 
workings. In addition; an adit to the northeast in lot 4, concession II, extends 
some 300 feet (90 m) into the hill; a subsidiary shaft some 70 feet (20 m) east of 
the main shaft penetrates some 30 feet (9 m) into the hill side; and another shaft 
or deep pit is located approximately 2,000 feet (600 m) southwest of the main 
shaft. At least five shallow pits are present along the main zone of mineralization, 
and there are several others to the south on the northern shore of a small lake. In 
1936 Ensign Gold Mines Limited sampled the underground workings. In 1950 
Greenray Mines Limited drilled eight diamond-drill holes with a total footage 
of 1,956 feet (596.2 m). Vermont Mines Limited conducted a magnetometer survey 
of the property in 1956, carried out detailed underground sampling in 1960, and 
in 1961 drilled nine diamond-drill holes totalling 1,486 feet (452.9m) (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sudbury). In 1942, the 
Webbwood Copper Mining Syndicate Limited carried out exploration for copper 
on the property. This work consisted of the dewatering of the main shaft, diamond 
drilling on the 60-foot (18 m) level of the shaft, driving an adit 30 feet (9 m) long 
into the hill side 70 feet (20 m) east of the shaft, and bulk sampling (Tower et di. 
1943).
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An interpretation of the surface geology of the mine-area and surrounding 
countryside is given on Map 2313 (in back pocket). The mineralized zone occurs 
in micaceous sandstone and siltstone of the Matinenda Formation. Volcanic rocks 
crop out to the north; a thin, approximately conformable unit of highly altered 
mafic rock immediately south of the main shaft could represent either a highly 
altered volcanic flow or a Nipissing Diabase sill. The mineralized zone strikes 
northeast and dips steeply southward, and is conformable with the attitude of 
the country rocks. Minor amounts (generally less than 5 percent) of sulphide 
minerals (pyrrhotite, pyrite, chalcopyrite, arsenopyrite) are disseminated through 
this zone over widths of as much as 25 feet (7.6 m). Weathering of the sulphide 
mineralization has given a 'rusty schist' appearance to the rock. The host is a 
grey, quartz-rich rock that is bordered by chloritic and micaceous schist. Small 
quartz veins are also present. The host rock has been interpreted as a vein. Never 
theless, evidence indicates that the host rock is probably a silicified metasedimen- 
tary unit.

Gold values are erratically distributed within the mineralized zone, and ap 
parently no close relationship exists between gold mineralization and shear zones, 
or between gold content and the amount of sulphide minerals which include 
chalcopyrite, pyrrhotite, pyrite, and arsenopyrite. Detailed mapping of the third 
level workings by Vermont Mines Limited revealed the presence of two northeast- 
striking zones of gold mineralization. The western zone was traced for about 15 
feet (4.6 m) and was found on assay to contain 1.12 to 1.85 ounces of gold per ton 
(38.4 to 63.4 g/1) over an average width of about 314 feet (1.0 m). Gold distribution 
in the eastern zone is more erratic, and values ranging from 0.45 ounce of gold per 
ton (15.4 g/1) over 0.9 feet (0.2 m) to 1.43 ounces of gold per ton (49.03 g/1) over 
1.2 feet (0.36m) were found. Low grade values range from a trace to about 0.2 
ounce of gold per ton (6.9 g/1) and are widespread (Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Sudbury).

COPPER AND NICKEL 
Broulan Reef Mines Limited (1)

During the summer of 1970, Broulan Reef Mines Limited did exploration 
work on a sulphide occurrence in rocks tentatively correlated with the Bruce 
Formation in southeastern Dunlop Township. The outcrop is located in the centre 
of a large area of drift.

Sulphide minerals, mainly pyrrhotite and minor chalcopyrite, form dissemina 
tions, pods, and stringers in a silicified zone approximately 5 feet (1.5 m) wide over 
a strike length of some 500 feet (150 m) along the contact between metasediments 
and Nipissing Diabase. Sulphides are erratically distributed in this zone, and 
where present, generally compose less than 5 percent of the rock. Several shallow 
pits are in the area.
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Copper Sulphide Occurrences, Concession IV; and V; 
Shakespeare Township (3, 4, and 10)

Copper-bearing sulphide mineralization occurs at a number of localities within 
these lots as disseminations in Huronian metavolcanics and metasediments, in 
quartz veins and shear zones in the Huronian rocks, and in early Precambrian 
granite. The main occurrence, the Noranda Shakespeare prospect, is located in 
the southern half of lot 2, concession V, Shakespeare Township. At the Noranda 
Shakespeare prospect, sulphide mineralization occurs in a zone of silicified, 
brecciated Matinenda micaceous sandstone and pelite. The mineralized zone 
strikes northeast, dips steeply northward, and is apparently conformable with 
the bedding in the country rocks. It is 5 feet (1.5 m) to 30 feet (9 m) wide and is 
exposed over a strike length of about 1,900 feet (580 m). The occurrence was 
originally owned and explored by the Sudbury Shakespeare Gold Copper Syndi 
cate (Moore 1929). In 1956, Noranda Mines Limited carried out geological and 
geophysical surveys, surface trenching, and diamond drilled six holes totalling 
more than l ,000 feet (300 m) to explore the zone over a strike length of some 
l,800 feet (550m).

Broulan Reef Mines Limited conducted a combined electromagnetic- 
magnetometer survey over parts of lots l, 2, and 3, concession V, which revealed 
the presence of several anomalies. In 1968, this company diamond drilled 17 drill 
holes totalling 12,954 feet (3,938.0 m) in lots l, and 2, concession V to test the main 
sulphide occurrence and geophysical anomalies. The mineralization consists of 
disseminations and stringers of chalcopyrite, pyrrhotite, and pyrite with minor 
chalcocite and galena. The distribution of sulphides within the zone is erratic. 
Five grab samples of relatively high grade material taken along the length of the 
zone during the present survey yielded 1.55 percent to 8.45 percent copper, and 
traces to 0.02 ounce of gold per ton (0.68 g/1) on assay by the Mineral Research 
Branch, Ontario Ministry of Natural Resources. The zone averages about l percent 
copper across 10 feet (3m) over a length of about 1,900 feet (580m) (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sudbury).

The sulphide occurrences on the southern shore of Agnew Lake are small 
and consist of disseminations and stringers of pyrrhotite and chalcopyrite in 
Huronian volcanic rocks, in quartz veins in Huronian rocks and in sheared Early 
Precambrian (Archean) granite. Moore (1929) records the presence of 0.36 percent 
to 2.92 percent copper over widths of up to 6 feet (1.8 m) at several localities in 
lot 2, concession IV, and lot 3, concession V. A grab sample of mineralized vein 
material taken by the field party from sheared granitic rocks adjacent to the 
Hunter Lake Fault in lot 5, concession IV, yielded 1.11 percent copper, 0.02 ounce 
per ton of gold (0.68 g/1), and traces of nickel upon assay by the Mineral Research 
Branch, Ontario Ministry of Natural Resources.

In 1969, Broulan Reef Mines Limited diamond drilled two holes totalling 
1,722 feet (514.9 m) in lot 5, concession IV to test the sulphide occurrences and 
to investigate geophysical anomalies beneath Agnew Lake. The diamond-drill 
holes intersected sandstone, gabbro, volcanic rocks, and granite.
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Falconbridge Nickel Mines Limited (Sudbury Shakespeare Property) (6)

This property, originally owned by the Sudbury Shakespeare Gold Copper 
Syndicate (Moore 1929), is now held by Falconbridge Nickel Mines Limited. The 
original owners carried out trenching in the 1920s. In 1942 and 1946 Falconbridge 
carried out geological and electromagnetic surveys and diamond drilled 15 holes. 
In 1951, Falconbridge diamond drilled an additional 12 holes totalling 6,000 feet 
(1,800 m) and sampled and assayed the mineralized rock.

The mineralization consists of blebs and stringers of pyrrhotite, chalcopyrite, 
and pentlandite in highly sheared Nipissing gabbro. In the mineralized rock, 
gabbro is locally pegmatitic and contains abundant granophyre. The gabbro is 
also highly sheared. The mineralized zone lies entirely within gabbro, and is ex 
posed at surface over a strike-length of about 2,500 feet (760 m) and for widths of 
20 to 160 feet (6 to 50 m). The zone strikes east-northeast parallel to, and about 
100 feet (30 m) south of the contact between the gabbro and sandstone of the 
Mississagi Formation. This contact is interpreted to be a fault; parallel subsidiary 
faults and shears are prevalent in the area.

Falconbridge Nickel Mines Limited estimates that the deposit contains 3 to 4 
million tons (2.7 to 3.6 million tonnes) of rock averaging about 0.34 percent nickel 
and 0.40 percent copper. Minor amounts of vanadium, platinum, paladium, and 
rhenium are also present (Resident Geologist's Files, Ontario Ministry of Natural 
Resources, Sudbury).

Harmer Occurrence (7)

Copper-bearing sulphide mineralization in amounts of up to about 5 percent 
by volume, is erratically distributed throughout the lower part of the Huronian 
sequence in this area. Mineralization forms disseminations in the schistose meta- 
volcanics and metasediments, and disseminations and stringers in quartz veins. 
The layer of fine-grained orthoquartzite and schistose pelite exposed at the con 
tact between the gabbro-anorthosite body and mafic metavolcanics locally con 
tains up to 10 percent by volume sulphides mainly pyrrhotite and chalcopyrite. 
This unit is exposed for about 5,000 feet (1,500 m) along strike and is approxi 
mately 50 feet (15m) thick.

In lot 2, concession III, Shakespeare Township several large pits in this layer 
contain lenses, veins, and stringers of quartz containing sulphides. This zone of 
mineralized rocks is up to 15 feet (4.6 m) wide and contains erratically distributed 
chalcopyrite in amounts of up to 5 percent by volume. The occurrence was de 
scribed as the 'Harmer Property' by Moore (1929, p.24).

In 1949, Falconbridge Nickel Mines Limited conducted an electromagnetic 
survey in lot 3, concession II, Shakespeare Township across the Murray Fault Zone. 
This work disclosed an anomaly which the company tested by diamond drilling a 
697-foot (212.4 m) hole. Highly sheared sandstone, greywacke, and greenstone con 
taining minor amounts of sulphides were encountered (Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Sudbury).
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In 1968, Stanley J. White carried out an investigation on lots 3 and 4, conces 
sion II, Shakespeare Township. The Shawinigan Mining and Smelting Company 
Limited diamond drilled three holes totalling 323 feet (97.6 m) also on lots 3 and 4. 
Minor amounts of sulphides were encountered which upon assay yielded up to 
0.6 percent copper, 0.06 percent nickel, 0.29 ounce silver per ton (9.9 g/1) and 
traces of gold and platinum over widths of 5 to 15 feet (1.5 to 4.6 m) (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Sudbury).

Sulphide Occurrence, Lot 7, Concession III, Shakespeare Township (11)

Sulphide mineralization is present in a silicified shear zone in granitic rocks 
near the contact of a mafic dike at this locality. The shear zone is approximately 
5 feet (1.5 m) wide and is exposed over a length of about 20 feet (6 m). Sulphide 
minerals, mainly pyrrhotite and pyrite with some chalcopyrite, are present as 
disseminations and small pods in amounts of about 5 percent. A grab sample taken 
by the field party yielded 0.85 percent copper and trace amounts of gold upon assay 
by the Mineral Research Branch, Ontario Ministry of Natural Resources.

URANIUM 
Alexander Occurrence (2)

This property is in lots 11 and 12, concession I, Shakespeare Township, and 
extends into neighbouring Hallam, May, and Gough Townships. The property 
was held by Alvin Alexander, and explored by Moncrieff Uranium Mines Limited 
and Aggressive Mining Limited.

A bed of radioactive quartz pebble conglomerate is exposed at or near the 
Huronian-pre-Huronian contact in this area, also, several other thin conglomeratic 
units are interbedded with Matinenda-type feldspathic and argillaceous sand 
stone and volcanic rocks. During 1968 and 1969, Aggressive Mines Limited carried 
out exploration work in the area and drilled several diamond-drill holes. One 
intersection of 0.3 percent U3O8 over a core length of 0.7 feet (0.2 m) was obtained. 
In 1969, Moncrieff Uranium Mines Limited carried out geological mapping and 
drilled two diamond-drill holes totalling 1,337 feet (407.5 m). Only trace amounts 
of uranium were obtained from assays of the diamond-drill core, but one grab 
sample from the main conglomerate bed yielded 0.13 percent U3O8 upon assay 
(Resident Geologist's Files, Ontario Ministry of Natural Resources, Sudbury).

Delcan Occurrence (5)

Interbedded sandstone and pelite of the Matinenda Formation are exposed 
in lots 8 and 9, concession I, Shakespeare Township. In 1955, International Cobalt 
and Silver Mining Company Limited diamond drilled eight holes totalling 2,014 
feet (613.9m) in lot 8, concession I, Shakespeare Township. In 1956 and 1957,
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Delcan Minerals Limited diamond drilled four holes, three of which totalled 
1,297 feet (395.3 m), in lots 8 and 9, concession I, Shakespeare Township. In one 
diamond-drill hole, an assay of 0.63 percent U3O8 over a length of 1.5 feet (0.45 m) 
of pyritic sandstone was obtained. Delcan also carried out trenching on lot 3, 
concession II, Shakespeare Township in 1970 (Resident Geologist's Files, Ontario 
Ministry of Natural Resources, Sudbury).

Uranium Occurrence, Lot 6, Concession V, Shakespeare Township (12)

Falconbridge Nickel Mines Limited did exploration work for uranium in 
northern Shakespeare and adjacent Dunlop Township in the winter of 1969 to 
1970. Four diamond-drill holes were drilled from the ice on Agnew Lake. The first 
two diamond-drill holes, located along the Shakespeare-Dunlop township bound 
ary, totalled 1,580 feet (480 m) and penetrated 100 to 300 feet (30 to 90 m) of mud, 
sand, and gravel before intersecting some 210 to 275 feet (64 to 83.8 m) of 
Matinenda arkose, quartz pebble conglomerate, and pelite. A gabbro-anorthosite 
intrusion underlies the metasediments, and is separated from the metasediments 
by a zone of chloritic schist about 5 feet (1.5 m) thick. The other two diamond-drill 
holes, located in the middle of concession VI, Shakespeare Township, in Agnew 
Lake, penetrated 312 and 318 feet (95.1 and 96.9 m) of surficial materials without 
reaching bedrock. A fifth diamond-drill hole in lot 6, concession V totalling 716 
feet (218.2 m) penetrated 283 feet (86.3 m) of Matinenda pebbly arkose, quartz 
pebble conglomerate, argillaceous sandstone, and pelite before passing into rocks 
that could either be pelitic metasediments or metavolcanics. Some of the con 
glomerate lenses are pyritic and geiger readings of up to three times background 
were obtained over short lengths of diamond-drill core.

Uranium Occurrence, Lots 4 and 5, Concession V, Shakespeare Township (13)

The Dominion Gulf Company carried out geological and geophysical surveys, 
trenching, and diamond drilling in the Matinenda Formation in lots 4 and 5, 
concession V, Shakespeare Township, and lot 5, concession VI, Shakespeare 
Township during 1953 and 1954. Three diamond-drill holes totalling 501 feet 
(152.7 m) were drilled. The company outlined two zones of radioactivity in con 
cession V, and one in concession VI, Shakespeare Township. The zones in con 
cession V, Shakespeare Township, are each exposed intermittently over strike 
lengths of 150 to 200 feet (45 to 60 m) and assays as great as 0.054 percent U3O8 and 
0.09 percent Th O2 over widths of 8 inches to 2 feet (20 cm to 0.6 m) were obtained. 
In concession VI, small areas of radioactivity contained as much as 0.03 percent 
U3O8 and 0.05 percent Th O2 (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Sudbury).
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Uranium Occurrence, Lots 1, 2, and 3, Concession V, Shakespeare Township (14)

Broulan Reef Mines Limited did diamond drilling in lot 3, concession VI, 
and lots l, 2, and 3, concession V, Shakespeare Township in 1968 and 1969. The 
company diamond drilled one hole totalling 2,070 feet (680 m) in rocks of the 
Mississagi Formation in lot 3, concession VI, Shakespeare Township, and diamond 
drilled 12 holes totalling 6,365 feet (1,940.0m) in lots l and 2, concession V, 
Shakespeare Township. In the latter area, oligomictic quartz pebble conglomerate 
lenses in the Matinenda Formation from a few inches (centimetres) to about 3 feet 
(0.9m) thick, and one conglomeratic section with a true thickness of 55 feet 
(16.8m), were encountered. These were found to contain generally less than y2 
pound of U3 O8 per ton (0.274 kg/t) although a few short sections contain up to 
0.8 pound U3O8 per ton (0.439 kg/t) (Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Sudbury).

Satellite Metal Mines Limited, Shakespeare Township 
(not shown on map)

According to press reports (Northern Miner 1966 a, b, and c) this company 
carried out a scintillometer survey and diamond drilling in northern Shakespeare 
Township. A radioactive shear zone some 30 feet (9 m) wide in Huronian quartzite 
was discovered and an assay of 9 pounds U3O8 per ton (3.7 kg/t) over a width of 
4 feet (1.2 m) was reported (Northern Miner 1966d).

Harry Schlesinger, (Birch Point Mines Limited, Great Yukon Mines Limited,
Seeley Mining Corporation Limited), Shakespeare Township

(not shown on map)

In 1967, the above group carried out geological and scintillometer surveys for 
uranium in lot l, concession II, and lots l, 2, and 3, concession I, Shakespeare 
Township, and in adjacent Baldwin Township. No significant radioactivity was 
encountered except in lot 11, concession II, Baldwin Township, where a grab 
sample from an old pit yielded 0.015 percent U3O8 upon assay (Resident Geologist's 
Files, Ontario Ministry of Natural Resources, Sudbury).

Shakespeare Uranium Mines Occurrence, Shakespeare Township (9)

Uranium occurrences in rocks of the Matinenda Formation in lots l, 2, and 3, 
concession IV; and lots l and 2, concession V; were explored by Shakespeare 
Uranium Mines Limited in the period 1954 to 1956. Geological and radioactivity 
surveys, surface trenching, and 31 diamond-drill holes totalling 7,294 feet (2,223.2 
m) revealed the presence of numerous radioactive quartz pebble conglomerate 
lenses within the section of interbedded arkose, pelite, volcanic rocks, and con-
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glomerate. The radioactive beds range in thickness from a few inches (centimetres) 
to several feet (metres) and assays obtained ranged from traces to 0.14 percent 
U3O8 over widths of l to 3 feet (0.3 to 0.9 m) (Resident Geologist's Files, Ontario 
Ministry of Natural Resources, Sudbury).

Other Exploration Work

In addition to investigations of the known mineral deposits described pre 
viously, several companies have carried out geological and geophysical surveys 
in areas covered by drift or the waters of Agnew Lake. During 1956 and 1957, 
Noranda Mines Limited conducted magnetometer and electromagnetic surveys 
over parts of lots 7, 8, and 9, concession VI, Shakespeare Township; and lots 6, 7, 
and 8, concession V, Shakespeare Township. Several coincident electromagnetic- 
magnetic anomalies were detected. In 1967, Pick Mines Limited conducted electro 
magnetic, magnetic, and scintillometer surveys over much of the same ground 
previously covered by Noranda Mines Limited. This work detected no geophysical 
anomalies that were considered to be of significance. On GSC Aeromagnetic Map 
1523G, Espanola, several large positive aeromagnetic anomalies can be seen in the 
area. Prosco Limited conducted magnetometer and electromagnetic surveys over 
areas in lot 10, concession I, and lots l to 4, concession II, Shakespeare Township. 
Several minor anomalies were detected.
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CENOZOIC*

QUATERNARY
PLEISTOCENE AND RECENT

Sand, gravel, silt, clay.

UNCONFORMITY

PRECAMBRIAN6

MIDDLE TO LATE 
PRECAMBRIAN 
(PROTEROZOIC)

LATE MAFIC INTRUSIVE 
ROCKS

LATE DIABASE INTRUSIONS

1S Olivine diabase, diabase.

INTRUSIVE CONTACT

MIDDLE PRECAMBRIAN
MIDDLE MAFIC INTRUSIVE 

ROCKS

NIPISSING DIABASE

11 a Metagabbro.
11 b Pyroxene-gabbm.
11c Garnetiferous metagabbro.
11 d Granophyre.

INTRUSIVE CONTACT

HURONIAN SUPERGROUP 

QUIRKE LAKE GROUP
BRUCE FORMATION
10a Polymictic paraconglomerate, grey 

wacke matrix.
10b Protoquartzite, subgreywacke. 
We Siltstone, argillite.

HOUGH LAKE GROUP
MISSISSAGl FORMATION

9 Unsubdivided.
9a Feldspathic sandstone, arkose.
9b Protoquartzite, subgreywacke.

PECORS FORMATION

8a Argillite, siltstone.
8b Greywacke, subgreywacke.

RAMSAY LAKE FORMATION
7 Unsubdivided.
7a Polymictic paraconglomerate, proto 

quartzite matrix. 
7b Feldspathic sandstone.

ELLIOT LAKE GROUP
McKIM FORMATION

6a Argillite, siltstone, greywacke.
6b Biotitic metapelite.
6c Muscovite, chlorite metapelite.
6d Garnet metapelite.
6e Staurolite metapelite.
6f Protoquartzite, subgreywacke.

MATINENDA FORMATION
5a Feldspathic sandstone, arkose,
5b Protoquartzite, subgreywacke, grey 

wacke.
5c Argillite, siltstone, and metamor 

phic equivalents.
5d Oligomictic quartz pebble conglom 

erate.
5e Polymictic conglomerate.

CONFORMABLE CONTACT

METAVOLCANICS
4 Unsubdivided.
4a Metabasalt, meta-andesite, meta- 

dacite.
4b Metaborite, metagabbro.
4c Amygdaloidal metabasalt, meta- 

andesite.
4d Fragmental mafic metavolcanics, 

agglomerate.
4e Biotite metapelite.
4f Sandstone.

UNCONFORMITY

EARLY MAFIC INTRUSIVE 
ROCKSC

EARLY MAFIC DIKES

3 Unsubdivided.
3a Medium-to coarse-grained meta 

gabbro, amphibolite.
3b Fine-grained metagabbro, amphi 

bolite.
3c Porphyritic metagabbro.

INTRUSIVE CONTACT

GABBRO-ANORTHOSITE 
INTRUSIONS
2a Mettagabbro, anorthositic meta 

gabbro, amphibolite.
2b Pyroxene gabbro, anorthositic 

gabbro, gabbroic anorthosite.
2c Granophyric metagabbro, grano 

phyre.
2d Garnetiferous metagabbro.
2e Fine-grained metagabbro, intrusion 

breccia.

INTRUSIVE CONTACT

EARLY PRECAMBRIAN 
(ARCHEAN)

FELSIC PLUTONIC ROCKS

1 Unsubdivided.
1a Pink leucocratic quartz monzonite.
1b Porphyritic quartz conzonite.
1c Fine-grained grey quartz conzonite.
1d Pegmatite.
1e Granodiorite, diorite.
1g Migmatite, augen gneiss.

Breccia.

Gold.
Copper.
Nickel,
Quartz.
Sulphide mineralization.
Uranium.

a Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured and uncoloured parts 
of the map.

^Bedrock geology. Outcrops and inferred extension of 
each rock map unit are shown respectively in deep and 
light tones of the same colour. Where in places a for 
mation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block,

c These rocks may belong to an early Proterozoic ex 
trusive-intrusive sequence of which the Huronian 
Metavolcanics are also a part.

l f4

Scale l inch to 50 miles 
NTS reference 411/5

SYMBOLS

Glacial striae.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, 
vertical).

Bedding, top indicated by arrow; 
(inclined, vertical, overturned).

Bedding, top (arrow) from grain 
gradation; (inclined, vertical, 
overturned).

Bedding, top (arrow) from cross 
bedding; (inclined, vertical, overturned).

Foliation; (horizontal, inclined, 
vertical).

Banding; (horizontal, inclined, vertical).

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position 
interpreted.

Fault; (observed, assumed). Spot 
indicates down throw side, arrows 
indicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined, vertical). 

Drag folds with plunge. 

Anticline, syncline, with plunge. 

Vein, vein network.

Motor road. Provincial highway 
number encircled where applicable.

Trail, portage, winter road. 

Building.

Township boundary, surveyed, 
approximate position only.

Surveyed line, approximate position 
only.

Property boundary, approximate 
position only.

Location of mining property or 
deposit; (surveyed, unsurveyed).

PROPERTIES, MINERAL DEPOSITS

DUNLOP TOWNSHIP
/. Brou/an Reef Mines Ltd.

SHAKESPEARE TOWNSHIP
2. Alexander occurrence.
3. Copper occurrences. Lots 4 and 5, Concession IV.
4. Copper occurrences, South half Lot 2, 

Concession V,
5. Delcan occurrence.
6. Falconbridge Nickel Mines Ltd., (Sudbury 

Shakespeare Property).
7. Harmer occurrence.
8. Shakespeare Mine occurrence.
9. Shakespeare Uranium Mines occurrence.

10. Sulphide occurrences, Lot 3, Concession V.
11. Sulphide occurrence, Lot 7, Concession HI.
12. Uranium occurrence, Lot 6, Concession V.
13. Uranium occurrence, Lots 4 and 5, Concession V.
14. Uranium occurrence, Lots 1, 2, and 3, 

Concession V.

Information current to December 31st, 1970. 
Only former properties on ground now open for staking 
are shown where exploration information is available 
 a date in square brackets indicates last year of 
unencouraging exploration activity. For further infor 
mation see report.

SOURCES OF INFORMATION

Geology by K. D, Card, P. Palonen and assistants,
Geological Branch, 1970.
Geology is not tied to surveyed lines.

Map 291A Espanola Sheet, Geological Survey of 
Canada.

Aeromagnetic map 1523G, Geological Survey of 
Canada.

Assessment files, Ministry of Natural Resources, 
Sudbury office.

Preliminary maps P. 613, Dunlop Township; P. 614, 
Shakespeare Township, Scale 1 inch to yt mile, issued 
1970.

Cartography by M. G. Sefton and assistants, Surveys 
and Mapping Branch, 1974,

Base map derived from maps of the Forest Resources 
Inventory, Surveys and Mapping Branch, with addi 
tional information by K. D. Card and P. Palonen.

Magnetic declination in the area was approximately 7" 
West, 1970.
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