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MARGINAL NOTES

INTRODUCTION
The map area covers approximately 280 
km2 and is bounded by Latitudes 
46 0 27'13"N and 46 0 42'57"N, and Longi 
tudes 81 0 33'52"W and 81 0 41'34"W. It in 
cludes, from north to south, Hart, Ermatin 
ger, and Totten Townships. The Town of 
Levack is located about 15 km towards the 
east while Cartier is located near the north 
eastern corner of the map area. Accessibility 
into the northern and central parts of the area 
is provided by gravel roads that extend off 
Highway 144 at Windy Lake Provincial Park 
and Cartier. Access to the southern parts of 
Totten Township is provided by canoe via 
John Creek or by helicopter.

Card and Innes (1976, 1981) mapped part 
of northern Hart Township.

GENERAL GEOLOGY
The bedrock in the map area can be divided 
into 4 main groups, which are: Early Precam 
brian gneissic and migmatitic rocks; felsic 
plutonic rocks; Middle Precambrian Huron 
ian sediments; and mafic intrusive rocks that 
post-date the Huronian sedimentary rocks.

The Early Precambrian gneissic and migma 
titic rocks are exposed in northeastern Tot 
ten Township. They consist of highly de 
formed and metamorphosed rocks with 
prominent mafic to felsic gneissic layering. 
The mafic layers consist of alternating dark 
grey and grey-coloured bands which contain 
variable amounts of hornblende, plagio 
clase, quartz, and biotite. They are dioritic 
to tonalitic in composition. The felsic layers, 
granodioritic to tonalitic in composition, con 
sist of quartz, plagioclase, biotite, horn 
blende, and potassium feldspar. These 
gneissic and migmatitic rocks are intruded 
by massive to foliated quartz monzonite and 
related phases, mafic dikes, and breccia 
dikes.

Two distinct felsic plutonic rock suites can 
be recognized in the area, and they are:

(a) A massive to foliated, in places sheared, 
pink to pink grey and grey, older suite of 
fine and medium- to coarse-grained, rare 
ly porphyritic quartz monzonites, gran 
ites, granodiorites, and related segre 
gated and intrusive pegmatites and aplite 
dikes (Birch Lake Batholith of Card and 
Palonen 1976).

(b)A massive, pink coloured, locally cata- 
clastically deformed younger suite of 
coarse-grained, porphyritic quartz mon 
zonite and granite, fine- to medi 
um-grained leucocratic quartz monzo 
nite, and related segregated and intrusive 
dikes of pegmatites and aplites (Cartier 
Batholith of Card 1978). This younger 
suite of felsic plutonic rocks exhibits intru 
sive to gradational contacts with the 
above Birch Lake Batholith.

Rocks of both batholiths consist of potassi 
um feldspar, plagioclase -\- quartz   horn 
blende   biotite. The plagioclase to potassi 
um feldspar ratio in the Birch Lake Batholith 
varies roughly from 2:5 to 5:3 while it appears 
approximately constant 3:5 in the Cartier 
Batholith. Old diabase dike swarms intrude 
both batholiths.

Resting unconformably on an irregular ero 
sion surface is a sequence of Huronian meta- 
sediments. The oldest Huronian metasedi- 
ments in the map area are sandstones of the 
Mississagi Formation (Hough Lake Group). 
The formation consists of an approximately 
150 m thick, fining upwards sequence of 
medium- to coarse-grained quartz-rich aren 
ite with rounded quartz clasts; green to pink 
weathering quartz arenite with silty partings; 
and rusty brown weathering arkosic wacke 
with graded bedding.

Approximately 150 m of light grey to rusty 
weathering matrix-supported conglomerate 
of the Bruce Formation overlies the Missis 
sagi Formation. Minor siltstones and sand 
stones also occur. The contact between the 
2 formations is abrupt and conformable. The 
conglomerate has granitic and quartz clasts 
in a matrix of medium-grained dark grey py- 
ritic wacke. In north-central Hart Township, 
Bruce conglomerate unconformably overlies 
granitic basement.

The Espanola Formation is, on the average, 
about 45 m thick in north-central Hart Town 
ship and about 400 m thick in south-central 
Hart and north-central Ermatinger Town 
ships. No contact with the underlying Bruce 
Formation was observed. From bottom to 
top, the formation consists of: alternating 
dolostone and siltstone; brecciated silty 
wacke and mudstone layers with disrupted 
bedding and cross-lamination; massive to 
laminated calcareous and silty wacke; inter 
bedded grey and pink, fine-grained quartz- 
feldspar arenite and silty wacke with inter 
laminated and gradational calcareous beds 
and sand lenses; and laminated to cross- 
laminated pyritic mudstone and laminated 
quartz-feldspar sandstone. The quartz-feld 
spar arenite of the Espanola Formation 
grades upwards into pink arkosic rocks of 
the Serpent Formation. The latter is about 
600 m in maximum thickness in the map 
area. From bottom to top, it consists of: 
massive arkose, quartz feldspar arenite and 
laminated quartz-feldspar arenite; clast sup 
ported conglomerate,with subrounded to 
rounded granitic clasts, paraconglomerate 
with medium-grained wacke matrix; and cal 
careous pebbly sandstone.

The Gowganda Formation in western Hart 
Township rests unconformably on granitic 
basement rocks. In south-central Hart and 
north-central Ermatinger Townships, it over 
lies the Serpent Formation. The contact be 
tween the 2 formations appears to be grada 
tional. The maximum thickness of the Gow 
ganda Formation is about 900 m in the map 
area. From bottom to top, the formation con 
sists of: polymitic clast-supported conglom 
erate and lenses of matrix-supported con 
glomerate in a dark grey coarse- to medium- 
grained wacke matrix; interbedded sand 
stone and siltstone with scattered clasts; 
wacke and pebbly sandstone; and quartz 
feldspar sandstone.

The Lorrain Formation conformably overlies 
the Gowganda Formation and is divisible into 
medium-grained, quartz-rich pebbly arenite; 
with matrix and clast-supported conglomer 
ates containing granitic clasts.

In west-central Hart Township, an approxi 
mately 50 m thick unit of matrix-supported 
conglomerate of the Lorrain Formation rests 
on basement granitic rocks. The polymictic 
conglomerate is unsorted and consists of 
subangular to subrounded clasts, up to boul 
der size.

Nipissing Diabase forms sills, dikes, and ir 
regularly shaped bodies and consists of fine- 
to medium-grained diabase with chilled mar 
gins; coarse-grained, dark green diorite and 
gabbro with up to 5 mm long hornblende 
crystals.

A few lamprophyric dikes with minor lam 
prophyric breccia, 1 to 5 cm in width, occur 
in massive felsic plutonic rocks in the north 
eastern Hart Township.

All of the above rocks are cross-cut by dikes 
and irregular bodies of Sudbury Breccia 
(pseudotachylite breccia) which range from 
veinlets to 5 m thick dikes.

A dark brown weathering dike of olivine 
diabase some 40 m wide intrudes the Nipiss 
ing Diabase and older rocks.

STRUCTURAL GEOLOGY
The Huronian sediments have been tecton- 
ically deformed but the intensity of deforma 
tion varies considerably from place to place.

The sediments in northern Hart Township 
have been folded into a syncline with steeply 
dipping limbs. Sediments in west-central 
Hart Township apparently were not affected 
by folding and the rocks, in general, dip 
15 0 W.

Faults in the area strike northeast, northwest, 
and north-northwest. Movements along 
these faults are reflected in bedding attitudes 
of Huronian sediments in south-central Hart 
and north-central Ermatinger Townships. 
Beds-are overturned at a few localities.

Foliation in the older Early Precambrian felsic 
plutonic rocks is highly erratic and probably 
has been disturbed by the implacement of 
the younger felsic plutonic rocks. Gneissosi 
ty in the Early Precambrian gneissic and mig 
matitic rocks is highly irregular, strikes north 
east to southeast and dips vertically to sub- 
vertically.

MINERAL EXPLORATION
Exploration in the map area dates back to 
the early 1950s when Consolidated Mogul 
Mines Limited (Mogul Mining Corporation in 
1958) did some trenching and diamond 
drilled 12 holes totalling 696 m in north-cen 
tral Hart Township (5), where minor amounts 
of pyrrhotite, sphalerite, galena, pyrite, chal 
copyrite, magnetite, cobaltite, and smaltite 
were encountered in brecciated, contact 
metamorphosed Huronian metasediments 
near a contact with Nipissing Diabase. Later 
in 1965, Salem Explorations Limited con 
ducted a geophysical survey of the occur 
rence and outlined several mineralized zones 
containing zinc, lead, and cobalt (12).

Falconbridge Nickel Mines Limited, from 
1956 to 1961, explored for massive sulphide 
rocks in east-central Hart Township (7). The 
company diamond drilled 16 holes, totalling 
about 670 m, in a Nipissing Diabase 1 body 
and in a shear zone. Only minor amounts of 
pyrite were encountered.

A. Lacelle, from 1961 to 1969, trenched and 
diamond drilled Nipissing Diabase and Hur 
onian metasediments in south-central Hart 
Township (10). A total of about 518 m of 
diamond drilling encountered only minor dis 
seminated pyrite.

A. Landry, in 1971, trenched and diamond 
drilled a nickel-copper showing in north-cen 
tral Hart Township (11). In 1972, the claims 
were optioned by Jar-Vin Magnetite Syndi 
cate (9). This company carried out further 
trenching and put down 5 diamond-drill 
holes totalling more than 200 m.

Hollinger Mines Limited, in 1977, conducted 
a ground magnetometer and geological sur 
vey near the northern township boundary in 
Hart Township and in south-central Mon 
crieff Township (8).

In 1979, BP Minerals Limited conducted a 
radiometric and geological survey of its 
claims in west-central Hart Township (4). Ex 
cept for a few radioactive quartz monzonite 
boulders, nothing of significance was discov 
ered.

In Ermatinger Township, Arcadia Nickel Cor 
poration Limited, in 1957, diamond drilled 1 
365 m long hole near the southern part of the 
eastern township boundary (2).

From 1957 to 1959, Alcourt Mines Limited 
conducted some trenching and sampling 
near the Huronian-basement contact in 
north-central Ermatinger Township (1). Sub 
sequently, the company put down 5 dia 
mond-drill holes totalling about 378 m. No 
further work was performed due to the lack 
of a stable uranium market at that time. 
Later, in 1967, Balboa "D" Mines Limited 
conducted a ground radiometric survey of 
the area and discovered a uranium-thorium 
anomaly (3). Subsequently, 3 diamond-drill 
holes, with an aggregate length of about 545 
m in the anomaly returned only minor 
amounts of U 308 and Th02 .

In 1974, Consolidated Morrison Explorations 
Limited conducted an aeromagnetic and air 
borne radiometric survey in north-central Er 
matinger and adjoing Hart Township (6). No 
significant anomalies were encountered.

There are no records indicating any explora 
tion activities in Totten Township.

ECONOMIC GEOLOGY
Copper-lead-zinc, uranium-thorium, and 
nickel-copper mineralization have been the 
target of mineral exploration in the map area. 
Zinc and minor copper, lead, cobalt, and 
nickel occurs within contact metamor 
phosed rocks of the Espanola and Serpent 
Formations near the contact with Nipissing 
Diabase in north-central Hart Township. The 
minerals present include magnetite, pyrite, 
chalcopyrite, sphalerite, galena, cobaltite, 
and smaltite. Exploration by Mogul Mining 
Corporation Limited in 1955 and by Salem 
Explorations Limited in 1965 has outlined 
several, up to 1.4 m thick, zones of miner 
alization containing 1.46 to 8.06 07o zinc, 0.11 
to 1.3 07o lead, 0.03 to Q.12% copper and up 
to 0.02 07o cobalt (Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Sud 
bury).

Basal siltstone and sandstone of the Missis 
sagi Formation host uranium-thorium miner 
alization. Exploration including surface 
trenching and diamond drilling by Alcourt 
Mines Limited from 1957 to 1959 and Bal 
boa "U" Mines Limited in 1967, indicate that 
a "greasy looking yellow-green quartzite and 
grey siltstone" contain traces to Q.02% 
U 308 and 0.02 to Q.06% ThO 2 (Assessment 
Files Research Office, Ontario Geological 
Survey, Toronto).

The Nipissing Diabase in north-central Hart 
Township contains minor sulphide miner 
alization (trace to minor amounts of nickel 
and copper).

Recent investigations related to the occur 
rence of paleoplacer gold in the Lorrain For 
mation in the Cobalt-Shining Tree area by 
Colvine (1981) indicate good prospects for 
placer gold concentrations in the lower hem- 
atitic orthoquartzite units of the formation 
particularly where small (1 cm) well-sorted 
quartz pebbles are present with hematite or 
pyrite in the matrix. In the map area, similar 
units of the Lorrain Formation occur in the 
north-central and west-central Hart Town 
ship.
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1. Alcourt Mines Limited [1959] E
2. Arcadia Nickel Corporation Limited [1957] E
3. Balboa "U" Mines Limited [1969] E
4. BP Minerals Limited [1979] H
5. Consolidated Mogul Mines Limited [1958] H
6. Consolidated Morrison Explorations Limited [1974] E
7. Falconbridge Nickel Mines Limited [1956] H
8. Hollinger Mines Limited [1977] H
9. Jar-Vin Magnetite Syndicate H
10. Lacelle A. [1969] H
11. Landry A. [1971] H
12. Salem Explorations Limited [1965] H

*H and E indicate the properties are in Hart and Ermatinger Townships 
respectively.

SYMBOLS
4a Fine- to medium-grained diabase 
4b Metagabbro, amphibolite
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3f Pegmatite
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Foliated to Sheared Plutonic Rocks

2a Medium- to coarse-grained, equigranular to
porphyritic granodiorite 
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2f Pegmatite 
2g Aplite 
2h Quartz veins, lenses, and pods
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GNEISSES AND MIGMATITIC ROCKS

1a Felsic to intermediate gneisses
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1c Migmatites; granodioritic gneiss, granitic gneiss

Breccia

NOTES

a) This is a field legend and may be changed as a result of subsequent 
laboratory investigations.

b) Small occurrences and dikes too small to show on the map. Small 
occurrences or dikes of Sudbury type Breccia are shown by the 
symbol.

c) May in part represent inclusions of unit 2d.

Small bedrock out 
crop

Area of bedrock out 
crop

Bedding, top un 
known; (inclined, ver 
tical)

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

Bedding, top (arrow) 
from crossbedding; 
(inclined, vertical, 
overturned)

Gneissosity; (horizon 
tal, inclined, vertical)

Geological boundary, 
observed

^.   -j Geological boundary, 
"~ \ position interpreted

Fault; (observed, as 
sumed). Spot indi 
cates down throw 
side, arrows indicate 
horizontal movement.

Lineament

Jointing; (horizontal, 
inclined, vertical)

Anticline, syncline, 
with plunge

Drillhole; (vertical, in 
clined)

Foliation; (horizontal, 
inclined, vertical)

Ag
Cu
gn
mag
Ni

PY
S
sp
Th
U

Zn

ABBREVIATIONS*

. . . . . . . . . . . . .Silver

. . . . . . . . . . . Copper

. . . . . . . . . . . Galena

. . . . . . . . . Magnetite

. . . . . . . . . . . . Nickel

. . . . . . . . . . . . Pyrite

Sulphide mineralization

. . . . . . . . . Sphalerite

. . . . . . . . . . .Thorium

. . . . . . . . . . .Uranium

. . . . . . . . . . . . . Zinc

SOURCES OF INFORMATION

Base map derived from Forest Resource Inventory maps, Land and 
Waters Group, Ontario Ministry of Natural Resources.

Sudbury-Cobalt; Ontario Geological Survey, Map 2361, by K.D. Card 
and S.B. Lumbers, 1977, scale 1:253 440 or 1 inch to 4 miles.

Geological maps and reports of mining companies and other govern 
ment agencies.

Geology is not tied to survey lines.

Magnetic declination in December 1982, 8 0 43.6'W with an annual 
positive change of 5.4'.
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*This is a composite list for Hart (P.2599), 
Ermatinger (P.2600), and Totten Townships 
(P.2601). Not all metals and minerals occur 
on each preliminary map sheet.
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