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ABSTRACT

The Maple Mountain area comprises approximately 1,800 square miles and is bounded by
Longitudes 80°00'W and 81°00°'W and Latitudes 47°03’45”N and 47°35'45”N.
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Figure 1-Key map showing location of the Maple
Mountain area. Scale 1 inch to 50 miles.

Precambrian rocks of Archean and Proterozoic age underlie the map-area and are overlain
by unconsolidated Cenozoic glacial and glaciofluvial deposits. Archean rocks include mafic and
felsic metavolcanics, metasediments, and iron formation that are intruded by composite granitic
batholiths. Several types of migmatites are present near the contacts of the granites with
the older metavolcanics and metasediments. Mafic intrusions of gabbroic composition intrude
the granitic and older rocks but apparently do not intrude the Proterozoic sequence.

Proterozoic metasedimentary rocks of the Huronian Supetgroup unconformably overlie the
Archean rocks. Huronian clastic metasediments, with a maximum total thickness of about
20,000 feet, can be divided into eight lithostratigraphic formations cotresponding to the
Mississagi, Bruce, Espanola, Serpent, Gowganda, Lorrain, Gordon Lake, and Bar River Forma-
tions. Nipissing-type gabbroic rocks and late diabase dikes intrude the Archean and Proterozoic
sequences.

The Maple Mountain area is part of the Southern Structural Province of the Canadian
Shield. Archean rocks were deformed about axes trending east-west to northwest presumably
during both Archean and Proterozoic deformational events. The Proterozoic rocks were faulted
and gently folded prior to intrusion of the Nipissing Diabase and were again mildly deformed
and regionally metamorphosed under lower greenschist facies conditions after intrusion of the
Nipissing Diabase.

Mineral exploration has revealed the presence of silver, iron formation, copper, zinc,
and uranium mineralization, There has been limited production of silver from vein deposits of
native silver and iron-nickel arsenides associated with Nipissing Diabase intrusions. Most of the
copper-zinc mineralization is also associated with the Nipissing intrusions.

Siliceous oxide iron formations occur in Archean metavolcanic-metasedimentary sequences
at several localities, and low-grade uranium mineralization occurs near the base of the Mississagi
Formation where it is exposed in the south-central part of the area.
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Geology
of the

Maple Mountain Area

Districts of Timiskaming, Nipissing, and Sudbury

By
K. D. Card', W. H. Mcllwaine? and H. D. Meyn®

INTRODUCTION

The centre of the Maple Mountain area is approximately 60 miles northeast of
Sudbury and 25 miles south of Gowganda, Ontario. The map-area is bounded by
Longitudes 80°00'W and 81°00’'W, and approximately by Latitudes 47°03'45”"N
and 47°35’45"N. All or parts of 41 townships, an area of about 1,800 square miles,
were mapped during the 1969 field season by the writers and assistants. McIlwaine
catried out mapping in Ray, Donovan, Whitson, van Nostrand, Speight, and Auld
Townships; Meyn mapped Marconi, Turner, Seagram, and parts of Cotton, De-
Morest, and Clary Townships; Card was responsible for mapping the remainder of
the area. Information on townships previously mapped was added from the following
sources: Onaping area (Collins 1917), Leonard Township (Langford 1927), Leith,
Charters, and Corkill Townships (Mcllwaine 1971), Delhi Township (Lawton
1954), LeRoche and Cynthia Townships (Simony 1964), Cynthia Township (Moot-
house 1942), and Dane, Cole, and Aston Townships (Todd 1926).

Access to the northern tier of townships is provided by several gravel bush
roads leading south from Highway 560, between Elk Lake and Gowanda, and south
from the village of Elk Lake. Turner Township and vicinity can be reached by bush
roads of the Goulard Lumber (1962) Limited, Sturgeon Falls. Areas around the
northern end of Lake Temagami can be reached on an excellent gravel road of Cana-
dian Johns-Manville Company Limited that extends west from Highway 11 north of
Temagami Village. Bush roads of the Portelance Lumber Limited provide access to
areas in the southwest.

The Montreal River system provides some access to the northern part of the
area, as do the Wanapitei, Sturgeon, and Obabika Rivers in the south. The Florence
Lake-Lady Evelyn River system can be navigated, although portages are numerous.
The Lake Temagami-Lady Evelyn Lake system provides good water access to the
eastern part of the area, and is much used by canoeists. Float-equipped aircraft offer
the only convenient method of travel in most of the area.

*Geologist, Ontario Division of Mines, Sudbury.
*Geologist, Ontario Division of Mines, Thunder Bay.
*Geologist, Ontario Division of Mines, Toronto.
Manuscript accepted for publication by the Chief Geologist 20 July 1970.



Maple Mountain Area

The map-area is located in the classical Huronian region extending northwards
from Sudbury to Cobalt. Reconnaissance mapping was carried out in the early 1900s
by Collins (1917), but until the mid-1900s the region received relatively little
attention from geologists and prospectors. During the 1950s, mining companies,
searching for uranium, discovered low-grade uranium mineralization in basal
Huronian rocks in Turner Township and further investigation by company and
government geologists (Jas. E. Thomson 1960; Roscoe 1969) indicated the presence
of Lower Huronian formations that had previously been assigned to the Gowganda
and Lorrain Formations. With this in mind, it was thought that similar rocks existed
elsewhere in the map-area at the base of the Huronian Supergroup and mapping
was undertaken to test this possibility as well as to outline the sequence in the
Turner Township area. In addition, there are numerous silver occurrences of the
Cobalt-type associated with Nipissing Diabase in the northern part of the area.
Mapping of the Nipissing Diabase bodies was carried out to ascertain their form,
petrography, and field relationships, to assess the known mineral deposits, and to
outline areas of possible economic interest. Rock, soil, vegetation, and water samples
were collected for geochemical studies. General studies of the stratigraphy, sedi-
mentology, structure, and metamorphism were carried out to elucidate the geological
history of the area as a part of the Southern Province of the Canadian Shield.

Mapping was by pace and compass traversing overland, and by canoeing along
the shorelines of the major lakes and streams. Data gathered were plotted on petfa-
trace overlays on 1 inch to % mile air photographs. This information was trans-
ferred to 1 inch to % mile base maps for part of the area, and to 1 inch to 1 mile
photographs and base maps for the entire area. Maps of the Forest Resources Inven-
tory series were used by the Cartography Section of the Ontario Division of Lands,
Ministry of Natural Resources in compiling base maps. Float-equipped aircraft sup-
plied by Sudbury Aviation Limited and the Ontario Ministry of Natural Resources,
Field Service Division, were used to transport men and equipment to various lakes
in the district where fly-camps were set up and traverses run. Much of the central
part of the area was mapped during the month of August with a helicopter supplied
by Pegasus Airlifts Limited. The helicopter was used to drop and pick up traverse
teams and to trace contacts.

The writers were ably assisted in the field by the following persons: L. B. Chorl-
ton, Henry Wallace, P. A. Maynes, R. J. Larson, J. C. French, J. R. Bowlby, C. J.
Findlay, D. G. Scarr, M. A. Woodley, D. R. Jaques, P. L. Reeves, Emile Mailloux,
B. J. Miller, C. J. Mailloux, P. R. Robertson, G. A. Shepard, D. H. Mills, Yves
(J.C.) Deslauriers, B. P. Meyer, and R. G. Keeler.

In addition to working in the field, Miss Chorlton did much of the preparatory
work for the project during the preceding winter while she was employed as a
geological assistant in the Sudbury Resident Geologist’s office. Maynes, Latson,
French, Chotlton, Mailloux, and Wallace were responsible for part of the mapping.
The writers thank the following companies and individuals for assistance and
information: J. McMahon and C. Armstrong, Sudbury Aviation Limited; W. Nash
and W. Gray, Pegasus Aitlifts Limited; Cecil Fielding, Carman Fielding, D. Stickles,
Portelance Lumber Limited; Goulard Lumber (1962) Limited; Denison Mines
Limited; Noranda Exploration Company; Canadian Johns-Manville Company
Limited; Ministry of Natural Resources, Field Services Division, Elk Lake; and
Henry King, Matachewan.
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NATURAL RESOURCES

The main industries of the area are lumbering, tourism, and trapping. The forest
resources of the area have been extensively utilized in the past, so that now very
little remains of the large stands of pine and spruce that once were present. The
scattered remnants of this forest are now being harvested by lumber companies
in the southwestern, north-central, and eastern parts of the area. Portelance Lumber
Limited operates a mill at Hamlow Lake, Ellis Township where about 20 men are
employed and Canadian Johns-Manville Company Limited operates lumber camps
around Lake Temagami. Only immediately adjacent to the shorelines of some of
the larger lakes can the original forest be seen. Removal of these forests, along with
the fires that commonly followed, has resulted in erosion of the thin soil cover from
many of the hills and consequently these areas now support no, or very sparse,
vegetation. Tree species common to the area include spruce, balsam, poplar, white
birch, jack pine, white pine, red pine, yellow birch, maple, and ash. There are no
large tracts of land in the area suitable for agriculture.

Fish, including pickerel, bass, pike, and trout, are relatively abundant in some
of the lakes and streams. Game and fur-bearing animals present include moose,
bear, grouse, duck, beaver, otter, and mink.

The area is very scenic, with high rolling hills, clear lakes, and streams with
numerous rapids and waterfalls. Some of the water courses can be navigated by
canoe, and consequently numerous canoce groups use the area. There are private
cottages and several commercial camps on Temagami and Lady Evelyn Lakes, but
relatively few in the interior.

ToPOGRAPHY AND DRAINAGE

The Maple Mountain area is located on the Precambrian Shield of northeastern
Ontario just south of the height of land. The Shield here is a broken, low plateau
elevated approximately 1,500 feet above sea level. Local topographic relief averages
only about 300 feet but the country is nevertheless vety rugged and hilly. Rocky
hills, many with steep sides, alternate with valleys partly filled with glacial drift,
swamps, and lakes. Locally there are large flat or hummocky areas of glaciofluvial
deposits and moraine.

The highest elevation in the area is Maple Mountain, which stands 2,000 feet
above sea level and 950 feet above nearby Anvil Lake. Mount Ferguson has an
elevation of 1,909 feet and is 965 feet above Lake Temagami. Hills around Blue-
sucker and Florence Lakes are about 1,700 feet above sea level and 600 feet above
local lake levels. Topography is strongly controlled by bedrock lithology and struc-
ture. The Lorrain sandstones are resistant to erosion and consequently form high,
steep-sided hills. Nipissing Diabase is also resistant to erosion and forms lower hills,
commonly in a line along the trend of the body. Olivine diabase dikes weather
rapidly and are expressed topographically as long, narrow valleys. The Gowganda
and older Huronian Formations generally stand at lower elevations although low
ridges and small scarps produced by resistant beds are common. Archean granites
and metavolcanics generally form low, hummocky topography with abundant
swamps and lakes. Structures such as faults are expressed as narrow, steep-walled
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valleys, many of which are occupied by lakes and streams such as the Sturgeon and
Montreal Rivers. Smoothwater and McGiffin Lakes lie in basins formed by synclinal
folds in the Huronian formations.

Glaciation subdued the topography by rounding the hills and partly filling
the valleys with glacial debris. More extensive areas of moraine, glaciolacustrine,
and valley train deposits form broad, flat-bottomed valleys.

Numerous streams, including the Sturgeon, Obabika, and the east branch of the
Montreal River, have their sources within the Maple Mountain area. The map-area
is located just south of the continental drainage divide and there are also several
interior local drainage divides. Consequently the streams are small and swift, with
numerous rapids and falls, and lakes are numerous. The northern part of the area
drains north into the Montreal River system, which then flows southeast into Lake
Timiskaming. The southern part of the area is drained southwards, eventually into
Lake Huron, by the Wanapitei, Sturgeon, and Obabika Rivers. The central part of
the area drains eastwards via Lady Evelyn River and Lady Evelyn Lake to the
Montreal River. Waterfalls are common along the Sturgeon and Lady Evelyn
Rivers. Kettle Falls on the Sturgeon River has a total drop of 75 feet; Helen Falls
on the Lady Evelyn River drops 81 feet.

ExPLORATION AND MiINING HisTORY

In 1880, W. A. Austin surveyed a line up the Sturgeon River in connection
with location of a route for the transcontinental line of the Canadian Pacific Railway.
Proudfoot, in 1888, and Niven, in 1896, surveyed the Algoma-Nipissing boundary
immediately west of the map-area (Collins 1917). In 1875, Robert Bell (1876)
ascended the Sturgeon River-Stull Lake-Scarecrow Lake system to Smoothwater
Lake and the Montreal River. Burwash (1896) accompanied Niven’s survey party
and mapped the geology along the boundary line. Barlow (1897) mapped in the
eastern part of the area, and Parsons (1901, p.102) traversed parts of the area via
Lakes Temagami and Obabika to Sturgeon River and northward to the Montreal
River. Geological exploration in the southern part of the atea was carried out by
Miller (1901), Coleman (1901), and Moorhouse (1942). Exploration in the north
was conducted by Knight (1907), Burrows (1910), Collins (1913), Todd (1926),
and Langford (1927). In 1908, Collins (1917) started work in the Onaping map-
area, which includes the western part of the Maple Mountain area. Lawton (1954)
mapped Delhi Township, and Simony (1964) mapped Cynthia Township and part
of LeRoche Township. Jas. E. Thomson (1960) described the rocks and associated
uranium occurrences in Turner Township, and Roscoe (1969) reviewed the stratig-
raphy and correlation of the rocks northeast of Sudbury.

The results of acromagnetic surveys of the map-area are shown on Aeromagnetic
Maps 1514G (Smoothwater Lake Sheet, GSC 1965d), 1513G (Pilgrim Creek Sheet,
GSC 1965¢), 1504G (Lady Evelyn Lake Sheet, GSC 1965b), 1503G (Obabika
Lake Sheet, GSC 1965a), and 284G (Gowganda Sheet, GSC 1956) issued by the
Geological Survey of Canada, at a scale of 1 inch to 1 mile.

Uncoloured preliminary geological maps of the Maple Mountain area published
by the Ontario Department of Mines are listed in the reference section at the end of
this report (Donovan 1965; Mcllwaine and Card 1969; Mcllwaine 1969a,b,c,de,
and f; 1970a and b; Meyn 1969a,b, and c; Card ez 4l. 1970a and b).
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Following the discovery of silver at Cobalt in 1903, prospectors expanded their
search for silver in outlying areas. Silver was discovered at Elk Lake in 1906, in the
Gowganda area in 1907, and in Leith Township at the Hudson Bay Silver Mine
(now Rustex Mining Corporation) by Dan O’Gorman in 1908. The following year,
Hugh Kell discovered silver at the Kell Mine in Corkill Township. Production from
the Hudson Bay Mine amounted to 80,186 ounces of silver and 565 pounds of
cobalt, and 1,620 ounces of silver were produced from the Kell Mine (McIlwaine
1971). According to Knight (1907), small shipments of silver ore were made from
occurrences in Whitson Township, notably the White Reserve Mine, in the early
1900s. Knight also noted the discovery of silver at several localities in Auld,
Charters, and Donovan Townships, and of copper, and zinc mineralization on the
Lady Evelyn River between Lady Evelyn Lake and the Montreal River.

The Coppersand Lake mineralization was discovered by Father Paradis of Por-
cupine early in the century (Simony 1964, p. 22). It was staked in the 1950s by
D. Desrosier of North Bay and optioned to Mayer Mining Company Limited. The
New Delhi Mines Limited deposit in Delhi Township was staked by L. J. Lahay in
the early 1930s. Sulphide mineralization near Perkins Lake, Turner Township, has
been investigated a number of times in the past, the last time, to the field party’s
knowledge, in 1956 (Assessment Work Files, Ontario Division of Mines, Sudbury).

Iron formation in Leonard and Cotton Townships was investigated by MacKen-
zie and Mann Limited in the early 1900s. The Cotton Township occurrences were
later investigated in detail by M. A. Hanna Company in the 1950s, and in the
1960s by Ironco Mining and Smelting Company Limited that currently own the
deposit. Kokoko Lake iron formation in Cynthia and Chambers Townships was
investigated by Dominion Gulf Company in the 1950s and in 1968 was owned by
Jalore Mining Company Limited.

Uranium was discovered in Tutner Township in 1954 and the occurrences
found have been tested by several companies, notably Harrison Minerals Limited,
Noranda Mines Limited, and Denison Mines Limited.

During the 1969 field season, exploration was being carried out in the Lady
Evelyn Lake area for base metals, and in Whitson and van Nostrand Townships
for silver. A water-radon geochemical survey for uranium was carried out by private
interests in the southwestern part of the map-area.

GENERAL GEOLOGY

The bedrock, which is of Precambrian age, is divisible into six major units on
the basis of relative age:

Late diabase dikes

Nipissing-type mafic inttusions

Huronian Supergroup metasediments

Matachewan-type mafic intrusions

Archean granitic rocks

Archean metavolcanics and metasediments and iron formation,



Maple Mountain Area

Table 1 TABLE OF LITHOLOGIC UNITS FOR THE MAPLE MOUNTAIN AREA

CENOZOIC
QUATERNARY
RECENT
Swamp, lake, and stream deposits
PLEISTOCENE
Glacial, glaciofluvial, and glaciolacustrine deposits

Unconformity
PRECAMBRIAN

PROTEROQZOIC
MAFIC INTRUSIONS

LATE DIABASE INTRUSIONS
Diabase, olivine diabase

Intrusive Contact
NIPISSING DIABASE
Gabbro, granophyre, metagabbro, amphibolite

Intrusive Contact
HURONIAN SUPERGROUP
COBALT GROUP
BAR RIVER FORMATION
Sandstone
GORDON LAKE FORMATION
Sandstone, argillice, chert, chert breccia
LORRAIN FORMATION
Sandstone, conglomerate, greywacke, siltstone
GOWANDA FORMATION
Conglomerate, greywacke, atgillite, siltstone, sandstone

Unconformity
QUIRKE LAKE GROUP
SERPENT FORMATION
Sandstone, argillite, siltstone
ESPANOLA FORMATION
Limestone, siltstone
BRUCE FORMATION
Conglomerate, sandstone
HOUGH LAKE GROUP
MISSISSAGI FORMATION
Sandstone, conglomerate, argillite, siltstone

Unconformity
ARCHEAN
MAFIC INTRUSIONS

EARLY MAFIC INTRUSIONS
Diabase, gabbro, metagabbro (Matachewan-type)

Intrusive Contact
FELSIC INTRUSIVE AND METAMORPHIC ROCKS
GRANITIC ROCKS
Quartz monzonite, granodiorite, quartz diorite
MIGMATITIC ROCKS
Gneiss, agmatite, migmatite

Intrusive Contact

METAVOLCANICS AND METASEDIMENTS

FELSIC METAVOLCANICS AND METASEDIMENTS
Rhyolite, intermediate metavolcanics, trachyte, pyroclastics, schist, iron
formation, slate, sandstone, conglomerate
MAFIC METAVOLCANICS

Basalt, andesite, amphibolite, amphibolite schist, diabase




The map-area is underlain mainly by metasediments of the Huronian Supergroup
that occur extensively along the North Shore of Lake Huron and northwards into
the Cobalt-Kirkland Lake area. The Huronian sequence within the map-area has
been deformed and metamorphosed, albeit mildly, probably by the same orogenic
events which affected Huronian rocks along the North Shore of Lake Huron. Con-
sequently, the Maple Mountain area can be included in the Southern Structural
Province of the Canadian Shield.

Archean metavolcanics and associated metasediments are the oldest rocks in the
area. They are mainly Keewatin-type mafic to felsic metavolcanics, iron formation,
greywacke, and argillite, although a small area of metasediments and felsic meta-
volcanics in the northwest may be stratigraphically equivalent to the Timiskaming
sequence of the Timmins-Kirkland Lake area.

Granitic batholiths, probably emplaced during the Kenoran orogeny some 2,500
million years ago (Lowdon et al. 1963), intruded and metamorphosed the volcanic
rocks. A variety of migmatitic rocks were formed by interaction of granitic magma
and the older metavolcanics. Matachewan-type mafic dikes intrude the granites and
older rocks but are apparently older than the Huronian metasediments.

Metasediments of the Proterozoic Huronian Supergroup were deposited on an
irregular topographic surface developed by faulting, uplift, and erosion of the older
rocks. The Huronian is divisible into three groups and eight lithostratigraphic for-
mations that can be correlated with the regional sequence outlined by the Federal-
Provincial Committee on Huronian Stratigraphy (Robertson, Frarey, Card 1969;
Robertson, Card, Frarey 1969).

Huronian rocks were folded, faulted, and metamorphosed, probably during
several Proterozoic orogenic events. Proterozoic diabase and gabbro intrusions were
emplaced during and after these orogenic events.

Pleistocene glaciation scoured and gouged the bedrock and left behind a thin,
discontinuous mantle of ground moraine. Retreat of the continental glaciers resulted
in the formation of end moraine, glaciofluvial, and glaciolacustrine deposits.

ARCHEAN

METAVOLCANICS AND METASEDIMENTS

Maric METAVOLCANICS

Keewatin-type mafic metavolcanics are exposed in the northwestern and south-
eastern corners of the map-area and, in addition, underlie smaller areas exposed in
Leith and Turner Townships, and occur as remnants in the granitic rocks in the
southwest. They are mainly metamorphosed mafic flows and intrusions with minor
intercalated pyroclastic rocks and metasediments, including iron formation. Contacts
with the granitic rocks are irregular and there is abundant evidence for meta-
morphism, metasomatism, and assimilation of the volcanic rocks by granitic magma.
Granitic dikes intrude the older rocks, and metavolcanic fragments are locally
abundant within the granite. Interaction between the granitic magma and the meta-
volcanics has produced a variety of intermediate rocks including mafic migmatite,
gneiss, and agmatite.
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Mafic metavolcanics in the northwest are part of a large ‘greenstone’ belt that
extends northwards to the Timmins area. Dark green to black, fine- to coarse-grained
basalt and andesite, as flows and intrusions, ate dominant rock-types. They are
composed of saussuritized plagioclase, amphibole, and quartz, with variable amounts
of potassic feldspar, chlorite, biotite, carbonate, epidote, and sphene. Pyrite, chalco-
pyrite, and iron oxide minerals ate commonly present in minor amounts. Chemical
and modal analyses are given in Table 2.

Mafic metavolcanics in the southeastern part of the area are part of a ‘greenstone’
belt that extends eastwards toward Temagami Village. According to descriptions by
Moorhouse (1942), these rocks are similar to those in the northwest.

CHEMICAL AND MODAL ANALYSES OF METAVOLCANICS AND IRON FORMATION
Table 2 FROM THE MAPLE MOUNTAIN AREA; CHEMICAL ANALYSES BY MINERAL
RESEARCH BRANCH OF THE ONTARIO DIVISION OF MINES

CHEMICAL ANALYSES MODAL ANALYSES
MAJOR COMPONENTS IN PERCENT IN PERCENT
1 2 3 4 Mineral A B C
Si0O, 49.5 54.1 57.0 24.8 Plagioclase 44.8 40 47
Al,O, 17.2 15.3 2.22 3.88 Amphibole 26.2.. 36
Fe;O; 4.92 4.21 12.6 56.0 Quarez 16.2 4 13
FeO 4.93 7.92 11.2 9.32 Biotite 12.0 1 29
MgO 3.76 3.88 1.66 trace Chlorite trace 2 3.5
CaO 11.8 2.32 2.82 3.32 Muscovite trace . N
Na.O 2.35 4.37 0.08 0.10 Epidote trace 13 7.5
K0 0.08 0.30 0.01 0.10 Carbonate trace - .
H.O+ 2.02 3.53 0.75 0.05 Ilmenite 4
H,O— 0.30 0.20 0.32 0.12 Iron oxide minerals trace -
CO; 0.15 1.12 9.32 2.52 Iron sulphide minerals trace
TiO. 0.94 1.34 0.01 0.02
P,O; 0.19 0.33 0.10 0.17
0.02 0.44 0.93 0.02
MnO 0.15 0.11 0.12 0.03
Total 98. 99.5 99.1 100.3
Specific
Gravity 2.96 2.68 2.91 3.39
TRACE ELEMENTS IN PPM
As . e 5
Ag 1 . 1
Co 30 25 10
Cr 150 100 10
Cu 20 10 100
Ga 30 30 5
Li ‘e 20 P
Ni 100 70 20
Pb 100 40 50
Sb ... ... 32
Sc 60 30 20
Sr 250 50 10
\'A 250 100 .o
Y 30 30 20
Zn 80 120 50
Zr 150 200 100

1 — Basalt, Leith Township (Mcllwaine 1971, p. 7)

2 — Andesite, Leith Township (Mcllwaine, 1971, p. 7)

3 — Jasper-rich iron formation (Mcllwaine 1971, p. 8)

4 — Magnetite-tich iron formation (Mcllwaine 1971, p. 8)
A— 8gmrtz basale, Dufferin Township X

B — Diabase in metavolcanics, Turner Township

C — Felsic schist, Turner Township

. not detected




Highly metamorphosed mafic volcanic rocks occur in Turner Township where
they are associated with felsic metavolcanics, iron formation, and schistose meta-
sediments. Fine- to medium-grained amphibolite and diabase composed of uralitic
amphibole and saussuritized feldspar, probably representing thick flows and hypa-
byssal intrusions, are the common rock types.

Mafic metavolcanic inclusions in the granitic rocks range in size from a few inches
to several hundred feet. They are medium- to coarse-grained black amphibolite
composed mainly of blue-green hornblende, intermediate plagioclase, and quartz.
Locally, metavolcanic fragments are so abundant that the resulting mixed volcanic-
granitic rock is best termed agmatite; for example in Dufferin Township.

Primary features observed include flow contacts, amygdules, pillows, glomero-
porphyritic and variolitic textures, and intercalations of agglomerate and breccia.
Secondary foliations are locally well-developed and are generally east-west except
near granite contacts where they tend to parallel the contacts.

FeLsic METAVOLCANICS AND METASEDIMENTS

Archean felsic metavolcanics and associated metasediments occur in Leonard,
Cynthia, Chambers, and Turner Townships.

Felsic volcanic flows, felsic pyroclastic rocks, and metasediments in Leonard
Township uncomformably overlie Keewatin-type mafic metavolcanics and are in turn
overlain unconformably by rocks of the Huronian Gowganda Formation. These
relationships led Graham (1932) to correlate the sequence with the Timiskaming
of the Kirkland Lake area. However, as Collins (1917, p.51) previously pointed
out, there is no real basis for such a correlation. The sequence in Leonard Township
and townships immediately north consists of a basal volcanic breccia and tuff mem-
ber, followed by thick felsic flows, breccia, and tuff that grade up into sandstone,
slate, and conglomerate (Graham 1932), The rhyolite is a massive grey, fine-grained
to porphyritic rock composed of albite and quartz phenocrysts in a quartz-feldspar-
chlorite groundmass. Flow banding and amygdules are present. Pale red, commonly
porphyritic trachyte also is present and consists of potassic feldspar, oligoclase, and
hornblende phenocrysts in a fine-grained groundmass of similar composition. Tuff
and breccia consist of rhyolite and trachyte fragments up to 6 inches long in a fine-
grained, locally well-bedded matrix (Photo 1). The pyroclastic rocks grade upwards
into arkosic sandstone that is composed of quartz, feldspar, rhyolite, and jasper
fragments in a chloritic matrix. Well-bedded argillite is present near the top of the
section, as is conglomerate consisting of rounded volcanic, granitic, and jasper frag-
ments, up to 8 inches in diameter, in an arkosic matrix.

Felsic metavolcanics in the southeast, in Cynthia and Chambers Townships, are
apparently conformable with and interbedded with mafic metavolcanics. They consist
mainly of rhyolitic and trachytic flows, agglomerate, and tuff with minor porphyritic
flows and quartz porphyry dikes. The rocks are light green, schistose, and are com-
posed mainly of quartz and sericite with variable amounts of epidote, chlorite, and
carbonate. Feldspar and quartz phenocrysts, and calcite and quartz amygdules, are
present locally as are ellipsoidal and spherulitic structures.

In northwestern Turner Township, schistose felsic metavolcanics and metasedi-
ments are intercalated with mafic schists and diabasic rocks, either as flows or hypa-
byssal intrusions. In the centre of the township, fragmental felsic metavolcanics
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ODM8726

Photo 1—Rhyolite breccia; north of the iron formation; Turner Township.

ODMB727

Photo 2—Folded banded iron formation intruded by granitic rocks; east of Burwash Lake, Cotton Town-
ship.
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predominate, whereas in the southeast felsic pyroclastic rocks are associated with
iron formation. The pyroclastic rocks include rhyolitic tuff and tuff-breccia composed
of felsic volcanic fragments averaging 2 inches in length in a fine-grained rhyolitic
matrix.

IroN FORMATION

Deposits of Archean iron formation of the Algoma-type (Gross 1965; Shklanka
1968) occur in Leonard, Leith, Cotton, Turner, Cynthia, and Chambers Townships.

Iron formation in Leonard Township has a composition characteristic of the
oxide facies, consisting of thin, alternating magnetite-rich and quartz-rich interbeds.
In addition, hematitic and sideritic sections are present as well as zones of chlorite
and sericite schist. The iton formation occurs as several parallel layers associated
with mafic metavolcanic and pyroclastic rocks in a northwest-trending zone up to
350 feet wide and 1% miles long. Analyses of up to 52 percent Fe have been
obtained, but the average grade is lower ( Shklanka 1968, p.70).

Iron formation in Leith Township is also associated with mafic metavolcanics
and is less than 30 feet wide and approximately 1% mile long. It consists essentially
of thin magnetite-rich and quartz-rich laminae or beds. Jasper, carbonate, and minor
pyrite are locally present. Chemical analyses by McIlwaine (1971) of magnetite-rich
and jasper-rich varieties are given in Table 2.

Kokoko Lake iron formation in Cynthia and Chambers Townships is of the
oxide facies consisting primarily of magnetite, quartz, and jasper. Iron formation
occurs as two parallel zones up to 500 feet wide and 3% miles long associated with
chloritic and tremolitic tuff, and ferruginous sandstone (this iron formation is
mainly outside the map-area). Individual layers range in thickness from microscopic
to several feet, and have been much deformed by small-scale folding and faulting.
Granite has intruded the iron formation on the east (out of the map-area). Reported
average grades are approximately 25 to 40 percent Fe over widths up to 500 feet
(Shklanka 1968, p.266).

Iron formation (Photo 2) in Cotton Township, currently owned by Ironco
Mining and Smelting Limited, is of the oxide facies, consisting primarily of magnetite
and quartz with minor amphibole, chlorite, and sulphide minerals. It has been meta-
morphosed under almandine-amphibolite facies conditions of regional metamorphism.
The iron formation occurs as isolated blocks in migmatitic granitic rocks that pre-
sumably represent granitized metavolcanics and metasediments (Collins 1917).
Numerous granitic and gabbroic dikes (too small to show at map scale) intrude the
iron formation. Blocks of iron formation, which are up to 500 feet in outcrop width,
outline an S-shaped fold with a strike length of about 7% miles (not all in the
map-area). The iron formation is a dark grey to black laminated rock with discon-
tinuous magnetite- and quartz-rich layers and interbeds of greenish, chloritic, massive
to well-bedded metavolcanics and pyroclastic rocks; grades in the richer sections
range from 20 to 50 percent and average 30 percent iron (Assessment Work Files,
Ontario Division of Mines, Resident Geologist’s Office, Sudbury).

Iron formation in Turner Township is associated with felsic fragmental meta-
volcanics and occurs as a steeply-dipping, northeast-trending zone 200 to 600 feet
in outcrop width and 1% miles long. It consists of thinly bedded chert, magnetite-
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Maple Mountain Area

chert, greywacke, and pyrite-pyrrhotite. Original textures and structures have been
largely obliterated by brecciation, folding, and metamorphism. Sulphide-facies iron
formation is dominant in the south, whereaas oxide facies iron formation is dominant
in the north.

CoNDITIoONS OF FORMATION OF METAVOLCANIC AND
AssociaTED Rocks

If the unconformity between the Keewatin-type mafic metavolcanics and felsic
metavolcanics and associated metasediments in Leonard Township is of local sig-
nificance only, all the volcanic-sedimentary accumulations in the map-area follow a
stratigraphic sequence that is common to many ‘greenstone’ belts of the Canadian
Shield. According to Goodwin (1968), the typical Archean ‘greenstone’ sequence
consists of basal basalt and andesite flows and related intrusions, middle flows,
fragmentals, and pyroclastic rocks of mafic to felsic composition, and upper volcano-
genic sediments with subordinate volcanic components. This assemblage is the
result of a three-stage series of events:

1. Construction of a thick broad platform of extrusive mafic volcanic rocks.

2. Increasingly explosive eruptions of intermediate to felsic calc-alkaline
pyroclastic rocks leading to erection of high-rising piles upon the mafic
platform.

3. Erosion of the volcanic piles and deposition of volcanogenic sedimentary

rocks.

There is evidence in the Maple Mountain area, in the form of sorted, bedded
material, that the rocks were deposited in water. Goodwin (1968) postulated that
such sequences formed under thin-crustal conditions around unstable protocontinents
and represent a mechanism of crustal growth.

FELSIC PLUTONIC AND MIGMATITIC ROCKS

MieMmaTITiIC ROCKS

Migmatitic gneiss and agmatite occur mainly in Dufferin Township, near the
contacts between granitic rocks and older, mafic metavolcanics. In addition, there
are areas within the granitic rocks in the southwest and southeast where amphibolite
inclusions are sufficiently abundant to term the rock agmatite. At the scale of
mapping these zones could not be outlined in detail, but they probably represent
scteens around the margins of individual granitic plutons that form the larger
composite batholiths.

The migmatitic rocks are highly variable in composition and structure, but, gener-
ally, two varieties are distinguishable. Agmatite, consisting of blocks of amphibolite
and amphibolite gneiss in a granitic groundmass is the most common. The blocks
range in size from a few inches to several hundred feet and typically constitute 30 to
50 percent of the rock mass. In some localities, the inclusions are angular, showing
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little evidence of assimilation; in other localities, inclusions have been extensively
assimilated by granitic magma and are irregular mafic patches with vague, gradational
contacts with the enclosing mafic granitic rocks. Dark coloured migmatitic gneiss
occurs locally near granite-metavolcanic contacts. The migmatitic gneiss is layered,
individual layers ranging in thickness from about 1 inch to several feet, and has
well-developed gneissosity and lineation. Granitic and pegmatitic dikes and segrega-
tions are generally abundant. The gneiss is composed of plagioclase, hornblende, and
quartz, with variable amounts of potassic feldspar, biotite, chlorite, iton oxide, and
sulphide minerals. Garnet is present in some layers.

The migmatitic rocks are the products of interaction between granitic magma
and older, mainly mafic, volcanic rocks. In general, near granite-metavolcanic con-
tacts, passive block-stoping of the metavolcanics by the magma has resulted in
agmatite showing little evidence of assimilation. Away from such contacts, assimi-
lative processes were effective to varying degrees in redistributing the mafic com-
ponents throughout the magma, resulting in more or less obliteration of the
inclusions and concomitant increase in mafic mineral content of the granitic rocks.
Migmatitic gneiss was probably formed by similar processes of assimilation and
granitization, with the addition of active deformation while these processes operated.

GranNiTic Rocks

Archean granitic rocks occur extensively in the southwestern and southeastern
parts of the Maple Mountain area, and as a small inlier in northern Corkill Town-
ship. The Corkill inlier is part of a larger granitic body that extends to the north.
The southwestern granites are the northern part of an approximately circular batho-
lith some 250 square miles in extent, which is surrounded by younger Huronian
rocks, whereas the southeastern granites represent the western margins of a granite-
‘greenstone’ complex also exposed through the Huronian cover rocks over an area
of about 250 squate miles (Ginn ez 2. 1964).

The granitic batholiths apparently consist of a number of discreet plutons each
4 to 8 miles in diameter. Pluton margins are marked by migmatitic zones or areas
of recognizable metavolcanic rocks and iron formation. The composition and texture
of the rocks within each pluton and from pluton to pluton are relatively constant,
most rocks being medium- to coarse-grained quartz monzonite and granodiorite.
However, around pluton margins, the rocks are compositionally and texturally
variable, from granite to quartz diorite, and commonly migmatitic.

Pink and grey quartz monzonite and granodiorite are the dominant granitic rock
types throughout the area. They are medium- to coarse-grained, equigranular or
porphyritic, and are composed essentially of quartz, sodic plagioclase, and perthitic
potassic feldspar. Mafic minerals (hornblende, biotite, and chlorite) are generally
present in amounts less than 5 percent, although locally, around mafic inclusions
and near contacts with metavolcanics or migmatites, these minerals are abundant.
Other local variations noted include brick-red coloration (presumably due to hema-
titization of feldspar), decrease in quartz content to form a syenite or quartz syenite
variant, and local, coarsely porphyritic or pegmatititc patches and dikes. Some
pegmatite and aplite dikes are also present.

Chemical and modal analyses of typical granitic rocks are given in Table 3.
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Maple Mountain Area

CHEMICAL AND MODAL ANALYSES OF GRANITIC ROCKS FROM THE MAPLE

MOUNTAIN AREA; CHEMICAL ANALYSES BY MINERAL RESEARCH BRANCH

Table 3
OF THE ONTARIO DIVISION OF MINES
CHEMICAL ANALYSES TRACE ELEMENTS IN PPM
MAJOR COMPONENTS IN PERCENT
1 2 3 1 2
SiO, 70.2 72.7 69.22 As ... 5
Al,0O; 16.8 15.3 15.06 Ba 400 300
Fe O3 1.10 0.47 1.64 Co 10 5
FeO 1.26 1.06 2.55 Cu 7 3
MgO 1.37 1.09 0.98 Ga 20 20
CaO 3.49 1.00 3.19 Ni 20 15
Na,O 4.43 5.07 4.07 Pb 15 10
K,O 1.77 1.94 1.00 Sr 300 300
H,O0+ 0.70 1.00 1.39 A\ 40 10
H,O0-— 0.07 0.10 Zn 50 60
CO. 0.10 0.11 0.33 Zr 150 50
TiO» 0.34 0.28 0.53
P.Os 0.10 0.50 P
S 0.01 0.01 .
MnO 0.04 0.04 ...
Total 101.8 100.7 98.96
Specific Gravity 2.66 2.64
MODAL ANALYSES
MAJOR COMPONENTS IN PERCENT
A B C D E F G
Quartz 18.0 23.6 35.2 20.2 25 26 29
Plagioclase 59.2 44.6 40.5 52.2 25 42 51
Potassic feldspar 21.3 26.4 23.0 15.9 41 27 16
Chlorite
1.5* 2.0* 1.0* trace* 4%* S** trace

Muscovite
Biotite 6.5 4
Hornblende . 3.0 ... 5.0 ... ...
Epidote e trace trace trace ..
Zircon ... trace - - e
Sphene ... trace . trace ...
Iron oxides trace trace ... trace 5
Carbonate . ... ... trace
Apatite trace
Plagioclase composition Albite  Oligoclase-albite Albite  Albite Anas:ka Angys

1 — Grey granodiorite, Corkill Township (Mcllwaine 1971, p. 10)
2 — Pink granodiorite, Corkill Township (Mcllwaine 1971, p. 10)
3 — Porphyry dike (Todd 1926)

A — Albite granodiorite, Valin Township

B — Quartz monzonite, Selkirk Township

C — Albite quartz monzonite, Aston Township
D— Mnﬁc-nch granodiorite, Howey Township
E — Granite, Turner Township

F — Quartz monzonite, Marconi Township

G — Quartz diorite, Marconi Township

* Combined value for chlorite and muscovite. =~
*%* Combined value for chlorite, muscovite, and biotite.

. not detected

Secondary foliations (gneissosity) are genetally weakly and sporadically devel-
oped except near pluton margins where they tend to be parallel to the contacts.
Within the plutons, foliations trend east-west and north-south, and were possibly
formed during the same deformational events that affected the Huronian rocks.
Metamorphic effects are similarly weakly developed, and consist mainly of saussuri-
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tization of feldspar and chloritization of mafic minerals. These phenomena too are
probably ascribable to Proterozoic events.

The granitic rocks were probably emplaced as a series of discreet plutons during
the Kenoran orogeny approximately 2,500 million years ago.

The general compositional homogeneity of the bodies indicates a common mode
of origin, probably magmatic for the most part. Evidence for magmatic origin
includes the compositional homogeneity, mode of occurrence as discreet plutons
separated by screens of country rock, generally sharp contacts with the country
rocks, abundant evidence for block-stoping, and the presence of rotated inclusions.
However, assimilation and granitization were operative, at least locally. Evidence
for these processes includes partial to complete assimilation of mafic inclusions and
local development of migmatitic contact phases. Collins (1917, p.58) cited evidence
for large-scale metasomatism in Cotton Township. Here granitic rocks, containing
abundant amphibolite xenoliths in varying degrees of assimilation, include numerous
blocks of iron formation. Collins estimated that over an area of approximately 50
square miles the metavolcanics, which originally enclosed the iron formation, were
assimilated, leaving the more resistant iron formation.

In conclusion, metasomatic processes were undoubtedly operative to a varying
degree around the margins of the plutons, but the plutons themselves are probably
primarily of magmatic origin. The ultimate origin of the magma, whether by sub-
crustal magmatic derivation, or by granitization processes operating within the crust
below our present level of observation, is unknown.

MAFIC INTRUSIONS

EarLy Maric INTRUSIONS

Matachewan-type mafic dikes and small plutons intrude the Archean granitic
and older rocks but apparently do not intrude the rocks of the Huronian Super-
group. Consequently they are considered to be late Archean in age, and similar rocks
outside the Maple Mountain area have yielded a potassium:argon radiometric age
of 2,485 million years (Fahrig and Wanless 1963). Most of the inttrusions are too
small to be shown at map scale, and in addition there are probably numerous
Matachewan-type dikes that were not distinguished from the enclosing metavolcanics.

Matachewan-type intrusions are mainly north-trending, steeply dipping, rusty
weathering dikes or dike swarms. Simple dikes range in width from a few feet to
about 100 feet, and in the Maple Mountain area, seldom can be traced for more
than a few thousand feet along strike. Petrographically there are several varieties
present including gabbro, metagabbro, and porphyritic diabase. The fresh gabbro is
composed of plagioclase (labradorite), augite, and accessory magnetite, quartz, and
micropegmatite. These rocks are chemically similar to Nipissing Diabase, except for
higher total iron and Fe2Oj5:FeO ratios (Table 4).

Saussuritization of the primary plagioclase and chloritization of the pyroxene has
. resulted in widespread alteration to metagabbro. Large rounded phenocrysts or
clumps of phenocrysts in some dikes produce a striking porphyritic or glomero-
porphyritic texture,
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Maple Mountain Area

CHEMICAL ANALYSIS OF NON-PORPHYRITIC MATACHEWAN-TYPE DIABASE,
CORKILL TOWNSHIP, MAPLE MOUNTAIN AREA (McLWAINE 1971, p.22).
Table 4 CHEMICAL ANALYSES BY MINERAL RESEARCH BRANCH OF THE ONTARIO
DIVISION OF MINES

MAJOR COMPONENTS IN PERCENT TRACE ELEMENTS IN PPM
Si0, 48.4 Ag
Al 203 13.3 As PR
F,0; 16.4 Ba 200
FeO 1.09 Co 40
MgO 6.30 Cr 100
CaO 6.12 Cu 110
Na.O 2.62 Ga 20
K:O 0.82 Li 50
H.O+ 3.13 Ni 60
H,O— 0.36 Pb 10
CO; 0.24 Sb 12
TiO, 1.31 Sc 50
on 5 0.1 5 Sl.' 100
0.11 v 200
MnO 0.23 Y 30
Total - 100.6 Zn 140
Specific Gravity 2.94 Zr 150
PROTEROZOIC

HURONIAN SUPERGROUP

Collins (1917) mapped all the Proterozoic rocks of the Onaping area, which
included the western part of the Maple Mountain area, as Gowganda and Lorrain
Formations. He described the Gordon Lake and Bar River Formations, which he
termed ‘banded cherty quartzite’ and ‘white quartzite’, but did not distinguish these
on his map.

Exploration for uranium in the Turner Township area in the 1950s revealed
the presence of rocks that are correlative with lower Huronian formations. Thomson
(1960) correlated these with the Mississagi Formation, whereas Roscoe (1969)
suggested that they belong to the Serpent Formation. The present mapping demon-
strates that these rocks can be correlated with the Mississagi, Bruce, Espanola, and
Serpent Formations of the Huronian Supergroup.

Houcr LAKE GrOUP

- Mississact FORMATION

Rocks of the Mississagi Formation are exposed in central and southeastern Turner
Township, in southwestern Seagram Township, northeastern DeMorest Township,
and northwestern Clary Township. The thickness of the formation in southeastern
Turner Township is approximately 2,000 feet. The contact with the underlying
Archean rocks is unconformable.

All rocks between the Archean basement and the overlying Bruce Formation
have been assigned to the Mississagi Formation, as it was not possible to map sub-
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Photo 3—Polymictic conglomerate of the Mississagi Formation;
Turner Township.

dGiVisions equivalent to the other formations of the Hough Lake and Elliot Lake
roups.

The Mississagi Formation of the Maple Mountain area can be subdivided into
several lithostratigraphic members. The basal part of the formation consists of about
400 feet of sandstone, argillite, and conglomerate, with a local basal polymictic
conglomerate. The middle member, about 1,500 thick, consists of medium- to
coarse-grained cream to brown weathering sandstone. Bedding ranges in thickness
from about 1 inch to 10 feet and crossbedding is common. Thin argillite interbeds
are present. The upper member, about 100 feet thick, represents the gradational
contact zone with the overlying Bruce Formation. The rocks of this zone consist of
rusty weathering, pyritic sandstone, interbedded sandstone and conglomerate, and
an upper rusty weathering greenish grey argillaceous schist with scattered pebbles.

The northernmost outcrop of Mississagi Formation occurs on the side of a hill
in central Turner Township where laminated argillite similar to that of the Gow-
ganda Formation is overlain by conglomerate and sandstone. The polymictic con-
glomerate consists of 70 to 80 percent fragments varying in diameter from % inch
to 10 inches, and averaging 2% inches, in a dark grey-green argillaceous sandstone
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matrix. The fragments are lithologically diverse but vein quartz pebbles constitute
about 10 percent of the rock. The massive sandstone beds are composed of
medium-grained quartz and feldspar grains with much pyrite.

Conglomerate of the Mississagi Formation is exposed in pits beside the road
1,800 feet northwest of the pond with the two islands in central Turner Township
(see Yorston Lake, Map 2260, back pocket). The polymictic conglomerate is about
30 feet thick and is composed of about 60 percent fragments in a black quartzitic
matrix. The fragments range in diameter from % inch to 3 inches (the average is 2
inches) and consist of vein quartz, quartzite, siltstone, black chert, and rhyolitic
tuff. The upper part of this conglomerate contains smaller fragments (maximum 1
inch and average % inch) and the radioactivity here is twice background. The matrix
of the conglomerate is typical Mississagi sandstone with rounded to subangular
grains of quartz in a sericitic groundmass with about 3 percent pyrite. Interbedded
with the conglomerate are reddish grey, massive, coarse-grained sandstone and fine-
grained sandstone that contains pyrite and carbonate.

In a pit on the eastern side of the same pond a slightly different section is
exposed. The sedimentary rocks near the contact (contact not seen) with the base-
ment felsic metavolcanics are contorted and the nature of the contact is not clear.
No paleosol was observed. The lowermost beds are silty and grade through pinkish
sandstone into very coarse sandstone (3 mm) with graded beds, crossbeds, graded
crossbeds, argillaceous lenses, some chlorite and magnetite on bedding plane sutfaces,
and pyrite cubes scattered throughout. Bedding ranges from % inch to 3 feet thick.
Lenses of polymictic and oligomictic quartz-pebble conglomerate, 2 to 3 feet thick,
are intertbedded. The pebbles range in diameter from 1% inch to 6 inches and the
matrix is composed of about 50 percent fine-grained sericite and 50 percent larger
subangular to rounded clastic grains of quartz. Chlorite and carbonate are present
throughout the matrix. Pyrite grains averaging 0.15 mm in diameter constitute up
to 15 percent of the rock. Pyrite content apparently cannot be correlated with any
other feature of the rock. Radioactivity was measured at 4-times background over
an argillaceous sandstone bed composed of about 24 percent clastic quartz grains
in a fine-grained matrix (62 percent) of sericite and chlorite with accessory sphene
(9 percent), pyrite (5 percent), and zircon. The abundance of sphene is unusual
and it suggests a nearby source for these sedimentary rocks.

On the eastern shore of Discovery Pond (local name), east-central Turner
Township, near Bull Lake Fault, dull grey to black, medium-grained sandstone with
silty interbeds and conglomeratic lenses are exposed. The conglomerate pebbles are
small, ranging in diameter up to % inch and averaging %4 inch. Radioactivity was
12-times background and radioactive minerals are concentrated in pyritiferous silty
bedding plane partings, not in the conglomerate. Farther north along the shore of
this pond the count dropped to 4-times background in siltstone with conglomeratic
interbeds.

The Mississagi Formation on the western shore of Yorston Lake, Seagram Town-
ship, consists of grey weathering, medium-grained sandstone and dark green argillite.
Bedding is 6 to 24 inches thick, less in the argillaceous beds, and crossbeds are
common. Individual crossbedded units average 1 foot to 2 feet thick and individual
crossbed laminae are from 4o to % inch thick. Rusty stain and rusty pits are
common, indicating the presence of disseminated pyrite.

Petrographic studies of typical Mississagi sandstone show that it is composed
of subangular to subrounded grains of quartz and plagioclase in a finer grained
matrix of quartz and muscovite. Potassic feldspar is absent and the plagioclase has
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Photo 4—Quartz-pebble conglomerate lenses in sandstone, Mississagi Formation; Turner Township.

ODM8730

Photo 5-Crossbedded Mississagi dstone; Turner Township.
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been extensively altered to mica, carbonate, and chlorite. Pyrite, sphene, and zircon
are generally present as accessory minerals.

The ‘rusty schist’ from the top of the formation is composed of quartz grains
averaging 0.5mm in diameter (3-16 percent) in an abundant (78-87 percent) fine-
grained matrix of sericite, chlorite, biotite, pyrite, and sphene. Laminated bedding
and slump structures were observed locally.

Modal analyses of typical rocks are given in Table 5. Paleocurrent determinations
based on orientation of crossbedding indicates that the depositional currents flowed
generally south (Figure 3).

The rocks of the Mississagi Formation were probably deposited in a fluvial
environment.

Table 5 MODAL ANALYSES OF ROCKS OF THE MISSISSAGI, BRUCE, AND SERPENT
FORMATIONS IN THE MAPLE MOUNTAIN AREA

A B c D E F G H 1 J

Quartz 24 69 72 40 34 41 43 57
3* 16# 4*

Potassic feldspar . . ... ... . 8 20

Plagioclase ... 8 1 2 ce. 10 42 23

Matrix 62 20 26 53 87 78 57 47 7 b4

Muscovite

Biotite x x 2 x X

3*1

Chlorite 1 x x

Carbonate 2 1 5 x

Magnetite 5

Pyrite ... 1 .. x 6 5 2 x X X

Sphene 9 . .
4*** x#*t x***

Leucoxene .

Zircon x x x

A — Basal Mississagi fine-grained sandstone, Turner Township.
B — Lower Mississagi § one, Turner Township
C — Middle Mississagi sandstone, Turner Township.
D — Upper Mississagi sandstone, Turner Township.
E — Mississagi rusty schist, Seagram Township.
F — Mississagi rusty schist, Scagram Township.
G — Bruce conglomerate matrix, DeMorest Township.
H — Bruce conglomerate matrix, Clary Township. X
I — Lower Serpent Formation siltstone, DeMorest Towaship.
] — Serpent sandstone, DeMotest Township.
. not detected * Combined value for quartz and feldspar
X trace ** Combined value for chlorite and biotite
*** Combined value for sphene and leucoxene

QUrKE LAkE Group

Bruce ForMATION

Rocks of the Bruce Formation are exposed in southeastern Turner Township,
southwestern Seagram Township, northeastern DeMorest Township, and north-
western Clary Township. No single continuous stratigraphic section is available to
determine the thickness of the formation but it is estimated to be about 1,000 feet
thick in the north and possibly 2,000 feet thick in the south. The Bruce Formation
appears to be in conformable and gradational contact with both the underlying
Mississagi Formation and the ovetlying Espanola Formation.
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Photo 6—Bruce conglomerate; Turner Township. ODM8731

Polymictic paraconglomerate with about 3-15 percent rock fragments in a dark
grey greywacke matrix is the typical rock type of the Bruce Formation but lenses
containing up to 80 percent rock fragments were observed. The fragments generally
range in diameter from 4 inch to 3 inches, but locally boulders up to 4 feet in di-
ameter are present. Rock fragments are subrounded to subangular, and consist of
white granite, pale pink granite, light grey chert, vein quartz, siltstone, argillite, mafic
igneous rocks, and felsic metavolcanics. In some outcrops the size distribution of
the pebbles appears to be unimodal, in others distinctly bimodal. Pyrite cubes up to
14 inch in diameter are common,

In thin section the matrix of the Bruce conglomerate is composed of subangular
to subrounded grains of quartz in a fine-grained sericitic groundmass. The average
size of the grains is 0.3mm. No potassic feldspar is present and some of the plagio-
clase grains are partly altered to sericite. Biotite, chlorite, pyrite, sphene, and zircon
are also present. Modal analyses are given in Table 5.

Minor amounts of sandstone similar to Mississagi sandstone are present in the
Bruce Formation. A sandstone bed about 20 feet thick is exposed in the south-
western corner of Seagram Township and southeast of Yorston Lake. Thin argil-
laceous partings and interbeds are also present locally within the Bruce.

The contact with the overlying Espanola Formation is conformable and grada-
tional over a stratigraphic interval of about 10 feet. Near the top of the Bruce
Formation, the proportion of pebbles in the Bruce conglomerate decreases from 15
percent to zero, the matrix becomes dark coloured and silty, and bedding appears.
Laminated and massive siltstone is interbedded with conglomeratic siltstone, and
then with silty limestone of the Espanola Formation.

The unstratified, poorly sorted character of the conglomerate, the diversity of
lithologies represented by the fragments, and the wide areal extent, suggest that
the Bruce Formation is of glacial or glaciofluvial origin.
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ODM8732

Photo 7—Espanola limest: and siltstone; DeMorest Township.

EspanoLa FormaTIiON

The Espanola Formation, as mapped in northern DeMotest and Clary Townships,
consists of a sequence of limestone and siltstone with an average thickness of about
250 feet (Photo 7). There are considerable variations in outcrop width of the
formation, some due to original thickness variations, some to folding.

Interbedded brown to black siltstone and white to grey limestone constitute
most of the formation whereas calcareous silty greywacke is dominant near the top.
Bedding in the siltstone-limestone sequence varies in thickness from approximately
4o inch to 1 inch. Limestone is composed mainly of interlocking calcite grains
with variable proportions of quartz grains whereas the siltstone is composed of
quartz, feldspar, calcite, mica, chlorite, sphene, and pyrite.

Secondary foliations and minor folds are common in the Espanola Formation,
indicating its relative incompetence to deformational stresses.

The thin rhythmically interbedded siltstones and limestones of the Espanola
Formation were probably deposited under tranquil conditions with periodic influxes
of fine detrital sediments alternating with periods of carbonate deposition.
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SERPENT FORMATION

Rocks of the Serpent Formation are exposed in northern DeMorest and Clary
Townships where the formation is estimated to be 2,000 feet thick. The contact
with the underlying Espanola Formation is apparently conformable and gradational,
although it was not seen in outcrop.

The lower part of the Serpent Formation consists of sandstone and calcareous
siltstone similar to that of the upper part of the Espanola Formation. The remainder
of the Serpent Formation consists mainly of massive, white, grey, or pink weathering,
medium- to coarse-grained sandstone. Small pebbles of quartz and feldspar are
locally abundant, and argillaceous interbeds and partings are common. Pyrite is
locally abundant in the sandstone.

In thin section, the calcareous siltstone is seen to consist of quartz grains in a
relatively fine-grained matrix of sericite and calcite with accessory pyrite, sphene,
and zircon. The sandstone is composed of interlocking quartz and feldspar grains
averaging 1mm in diameter with minor interstitial sericite, chlorite, biotite, and
carbonate. Pyrite is abundant. Modal analyses are given in Table 5.

Sediments of the Serpent Formation were probably deposited in a fluvial or
fluvial-deltaic environment.

CoBaLT GROUP

Gowcanpa FormATION

Rocks of the Gowganda Formation occur in the southern, eastern, and north-
western parts of the map-area where they unconformably overlie Archean granitic
and volcanic rocks, and older Huronian sedimentary rocks. The Gowganda ranges
in thickness from 0 to 5,000 feet, and where present, averages about 3,000 feet.
There are rapid variations in thickness, especially of the lower part, from place to
place. For example, in the southeast, the formation is estimated, on the basis of
field mapping, to be 3,000 to 4,000 feet thick, in the south-central area, 1,500 to
2,000 feet thick, and in the southwest, 0 to 200 feet thick.

The Gowganda Formation was deposited on an erosion surface of some relief.
Simony (1964) stated that variations in thickness of the Gowganda Formation,
confirmed by diamond drilling, suggest a local basement relief of at least 1,000 feet.
McIlwaine (1971) cited inliers of Archean rocks that represent basement topo-
graphic highs as evidence for a rugged basement terrain. Collins (1917) calculated
a basement topographic relief in excess of 3,000 feet, as did Schenk (1965) in the
Lake Temagami area.

The contact between the Gowganda Formation and the Archean is sharp, the
unconformity is generally smooth and undulating, or locally jagged, and the Archean
rocks immediately below the contact appear fresh and unweathered. Grant (1964)
and Schenk (1965) have described a striated, grooved basement surface below the
Gowganda in the Lake Temagami area that they ascribe to Proterozoic glaciation.
The Gowganda-Archean contact is exposed immediately west of Solace Lake, Selkirk
Township, where Gowganda conglomerate and argillite lie on a smooth undulating
surface of granitic rocks (Photo 8). The basal conglomerate includes large un-
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Photo 8—Unconformity between Gowganda conglomerate (above)
and Archean granitic rocks (below); Selkirk Township.
The hammerhead rests on the unconformity.

weathered granite boulders similar to the unweathered underlying Archean granite
immediately below the unconformity. On the southern shore of Neault Lake, Valin
Township, basal conglomeratic rubble is ‘plastered’ onto steep cliffs of granite. The
basal conglomerate is composed of coarse angular fragments derived mainly from
the underlying bedrock, and probably represents rubble deposited along fault scarps.
West of McKee Lake, Dufferin Township, the contact between the Gowganda
Formation and Archean metavolcanics is again smooth and undulating, and the
basal conglomerate here is composed largely of metavolcanic fragments.

In the Turner Township area, the Gowganda Formation overlies rocks of the
Hough Lake and Quirke Lake Groups as well as older Archean metavolcanics and
granites. The contact between the Gowganda and the older Huronian rocks is
apparently an angular unconformity as evidenced by onlap of the Gowganda over
successively older formations, local strike and dip discordance as noted in outcrops,
and angular dip discordance as shown by diamond drilling. Evidence for an uncon-
formable relationship between the Gowganda and Serpent Formations exists in the
form of angular strike and dip discordance in some localities, but in others, the two
formations appear to be conformable. No fragments of the older Huronian rocks
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Photo 9-Polymictic paraconglomerate of the Gowganda Formation; north of Seagram Lake, Seagram
Township.

were noted in the Gowganda Formation. The upper part of the Serpent Formation
consists of thin-bedded, locally crossbedded grey to pink, medium-grained sandstone.
Overlying this, in apparent conformity, is a paraconglomerate composed of granitic
pebbles in a quartz greywacke matrix, and a unit of laminated argillite and siltstone
with rafted pebbles up to 18 inches in diameter. This is succeeded by argillite with
conglomeratic lenses, a fault breccia, and pebbly mudstone typical of the Gowganda
Formation. ’

The Gowganda Formation is divisible into a generally conglomeratic lower half,
and an argillaceous upper half. In the southwest, the lower conglomeratic member,
where present, ranges in thickness from 100 to 1,000 feet, whereas the upper
member is approximately 1,500 to about 2,000 feet thick. In the southeast, the
succession consists of a lower conglomeratic member (1,000 feet), a lower argillite
(200 feet), and upper conglomerate (500 feet), and an upper argillite (1,000 feet).
The stratigraphic succession in the northwest is similar, although the section is
probably thicker (Figure 2).

The lower, conglomeratic part of the formation consists of basal polymictic
paraconglomerate (Photo 9), orthoconglomerate, pebbly mudstone, greywacke,
argillite, siltstone, and sandstone. There are rapid facies changes and variations in
thickness. The upper argillaceous part consists of laminated argillite, siltstone, and
sandstone. Conglomeratic members in the upper half of the formation are hetero-
geneous assemblages of interbedded pebbly mudstone, polymictic paraconglomerate,
sandstone, siltstone, and argillite. Near the top of the formation, sandstone interbeds
increase in abundance as the gradational contact with the ovetlying Lorrain Forma-
tion is approached.
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CHEMICAL AND MODAL ANALYSES OF ROCKS OF THE GOWGANDA FORMATION

Table 6 IN THE MAPLE MOUNTAIN AREA; CHEMICAL ANALYSES 3, 4, AND 5 BY
MINERAL RESEARCH BRANCH OF THE ONTARIO DIVISION OF MINES
CHEMICAL ANALYSES TRACE ELEMENTS IN PPM
MAJOR COMPONENTS IN PERCENT

1 2 3 4 5 1 2 3 4 5
SiO; 62.43 57.76 65.6 60.4 51.2 Ba ... 600 300
Al Oy 15.27 17.82 17.0 19.4 21.9 Co 20 12 20
Fe;O3 2.38 2.87 1.20 3.42 2.40 Cr ce ... 100 300 350
FeOQ 3.83 4.96 3.06 4.94 5.76 Cu 10 20 4
MgO 3.82 4.16 2.93 2.70 5.92 Ga 20 30 40
CaO 2.15 1.22 0.34 0.65 0.40 Li 30 40 30
Na,O 4.07 3.15 6.47 2.33 5.14 Mn
K0 1.77 3.36 0.28 3.01 2.63 Ni 60 70 20
H,O+ 3.02 3.19 2.01 3.47 3.93 Pb 10 10 ...
H,O0— 0.20 0.18 0.23 Sb 8 8
P.O;s 0.18 0.23 0.14 0.14 0.14 Sc 20 30 60
MnO 0.08 0.00 0.03 0.11 0.07 St 15 100 30
TiO, 0.65 0.75 0.75 0.73 0.95 Ti 70
CO, 0.08 0.20 0.06 v 20 150 200
S 0.01 0.01 0.01 Y 40 20
Total ... 100.1 .101.7 100.7 Zo ... ... 130 40 20

Zr — 200 150
Specific
Gravity ... 2.65 2.79 2.73
MODAL ANALYSES
MAJOR COMPONENTS IN PERCENT
A B C D E F G

Quartz 21.0 36.2 72.8 26.0 15.8 13 .4 53.7
Plagioclase 7.1 9.6 10.7 32.0 14.5 10.4 21.5
Potassic feldspar 1.9 2.5 9.6 3.0 4.5 1.4 8.5
Rock fragments 8.3 3.8 0.4 12.0 47.4 2.6 2.3
Matrix 27.0 17.5 72.2 14.0
Chlorite 42.5 35.4 1.8 trace trace trace trace
Biotite .. ... ... et trace
Hornblende . - . trace trace .. N
Muscovite 16.6 9.9 2.0 trace trace trace trace
Epidote 1.9 1.3 1.7 trace trace trace trace
Iron oxide minerals 0.4 0.8 0.8 ... trace trace trace
Iron sulphide minerals  trace trace trace trace trace trace
Accessory minerals 0.3 0.5 0.2 trace trace trace

1 — Average of 9 “'tillite’” matrices, Cobalt-Gowganda area (Young 1969)
2 — Average of 9 laminated argillites (Young 1969)

3 — Feldspathic siltstone, Leith Township (Mcllwaine 1971, p. 12)

4 — Well-laminated (“'varved”) argillite, Medina Township

S — Irregularly laminated argillite, Selkitk Township

A — Average of five conglomerate matrices (Simony 1964)
B — Average of five greywackes (Simony 1964)

C — Average of two quartzites (Simony 1964)

D — Polymictic paraconglomerate matrix, Selkirk Township .

E — Basal polymictic orthoconglomerate overlying Archean metavolcanic rocks, Dufferin Township
F — Pebbly mudstone, Dufferin Township .

G — Feldspathic sandstone, North Williams Township

. not detected
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Photo 10—Interbedded argillite and siltstone just above the graditional contact with the Serpent For-
mation; northeast DeMorest Township.

The basal conglomerate is composed of angular to rounded boulders, cobbles,
and pebbles in a massive to faintly stratified greywacke or siltstone matrix. Rock
fragments range in size from microscopic to several feet, and constitute approxi-
mately 20 to 80 percent of the rock. The composition of the fragments varies with
the underlying bedrock; in areas underlain by granitic rocks, most of the rock frag-
ments are granitic, whereas in areas of metavolcanic basement, most are meta-
volcanic. Conglomerates higher up in the lower member are mainly tillite-type pebbly
mudstone and polymictic paraconglomerate consisting of 5 to 20 percent rock frag-
ments in a massive to bedded greywacke, siltstone, or laminated argillite matrix
composed of quartz, feldspars, rock fragments, micas, chlorite, epidote, iron oxides,
and sulphide minerals. Rock fragments are angular to rounded, range in diameter
from less than 1 inch to about 4 feet, and are mainly granitic and metavolcanic with
subordinate quartz, schist, diabase, and slate. Where the matrix is bedded, the
stratification is commonly deformed about the rock fragments. Conglomeratic rocks
in the upper part of the formation include pebbly mudstone, commonly with a
laminated argillite matrix, and polymictic paraconglomerate and orthoconglomerate
with rounded pebbles of relatively uniform size averaging about 1 inch in diameter.
Locally the matrix is of subgreywacke or protoquartzite composition. Modal and
chemical analyses of tillite-type conglomerate matrices given in Table 6 demonstrate
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the abundance of matrix and plagioclase, and the high Na:O:K:0, MgO:CaO, and
FeQ:Fe20; ratios of these rocks.

Argillite occurs throughout the formation but is most common in the upper
half where it constitutes over half of the sequence (Photo 10). Two types of laminae
are present: irregular and varve-like. Irregularly laminated argillite, the dominant
type in the southern and western part of the map-area, consists of irregular, len-
ticular, alternating thin (% inch to 3 inches) beds of silt, clay, and sand. Beds are
commonly graded and small-scale crossbedding is present in the sandy beds. Alternate
beds are generally light to dark grey in colour, although shades of pink and green
are also present. ‘Varved’ argillite is the dominant type in the eastern and northern
part of the area. Individual laminae are regular, have great lateral continuity relative
to their thickness, and are mainly graded couplets of silt- and clay-sized material.
Thicknesses of individual laminae are generally uniform, and range from about % ¢
to % inch. Alternating laminae are coloured in various shades of grey, black, pink,
brown, and green.

Petrographic study shows that the irregularly laminated argillite consists mainly
of angular quartz and feldspar grains ranging from less than 0.0lmm to 0.1mm in
diameter in a finer grained matrix of chlorite, epidote, mica, and opaque minerals.
Larger grains up to 0.2mm in diameter are common, as are ‘rafted’ pebbles up to
several inches in maximum dimension. The ‘varved’ argillites are similar mineralogi-
cally, but are finer grained (0.001mm to 0.01mm) and contain more chlorite and
mica. Chemical analyses of Gowganda argillites given in Table 6 demonstrate the
high Al:Os, Na2O, MgO, and iron, and the low CaO content of these rocks. Analyses
of ‘varved’ and irregularly laminated argillites given in Table 6 show that the irregu-
larly laminated argillites contain significantly greater amounts of MgO and Na:O
than do the ‘varved’ argillites.

Siltstone and fine-grained greywacke are most abundant in the lower part of
the formation where they are interbedded with pebbly mudstone and paracon-
glomerate. They are dark grey rocks with bedding averaging 1 foot to 2 feet in
thickness. Graded bedding and poorly developed laminations are present, as are
rafted pebbles. In thin section, they are seen to consist of angular quartz, feldspar,
and rock fragments ranging in diameter from about 0.01 mm to 1 mm set in a finer
grained matrix rich in chlorite, mica, epidote, and opaque minerals.

Thin beds of protoquartzite and subgreywacke are present throughout the
formation but are most common in the middle and upper parts. Pink and grey
feldspathic sandstones are interbedded with siltstone, greywacke, argillite, and con-
glomerate east of McKee Lake, Dufferin Township. Bedding here averages about 1
inch to 2 feet thick and soft-sediment deformation structures are abundant. A thick
unit of crossbedded feldspathic sandstone with interbedded conglomerate, argillite,
and protoquartzite is exposed near Linger Lake in Seagram Township. Sandstone
‘lumps’ ranging from a few inches to several feet in maximum dimensions are
common in conglomeratic rocks throughout the area, probably indicating the presence
of sandstone beds that were broken up and incorporated in the conglomerate. Thin-
bedded sandstone-siltstone sequences occur in the upper part of the formation and
in the transition zone between the Gowganda and Lorrain Formations. Petro-
graphically the sandstones are feldspathic protoquartzites and subgreywackes con-
sisting of quartz, feldspar, and rock fragments in a sparse, fine-grained micaceous
matrix (Table 6).
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Photo 11-Rafted pebbles in fine-grained sandstone of the Gowganda Formation; from the same outcrop
as Photo 10, northeast DeMorest Township.

SEDIMENTARY STRUCTURES

Sedimentary structures observed in the conglomeratic rocks include irregular
bedding, channelling, rapid facies changes, laminated bedding, and rafted pebbles
that have deformed the laminations (Photo 11). Pebbles commonly have a pre-
ferred orientation, probably indicative of the direction of flow of the depositional
medium. Evidence that the pebble orientation is primary rather than secondary
includes the lack of deformational features in the pebbles or surrounding matrix
such as stretching, fracturing, or striations on pebble surfaces. Laminated bedding
is the characteristic feature of the argillites, but graded bedding, ripples, and small-
scale crossbedding are also common. Poorly developed graded bedding is present in
the siltstone-greywacke sequences as is crossbedding and graded bedding in the
cleaner sandstones. Features such as ball-and-pillow structure, flame structure, sand-
stone ‘lumps’, convolute laminations, and sedimentary breccia are common through-
out the formation indicating the prevalence of slumping and other soft-sediment
deformation processes.

Phenomena attributable to secondary tectonic and metamorphic processes include
poorly-developed foliations and lineations, biotite and chlorite porphyroblasts, and
quartz, carbonate, chlorite, and epidote veins.
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ORIGIN OF THE GOWGANDA FORMATION

Paleocurrent determinations by Lindsey (1969), and the writers, based on
orientations of long axes of pebbles, ripple marks, and crossbedding indicate that
the rocks of the Gowganda Formation were deposited by south-flowing currents.
Lindsey (1969) calculated a grand-vector mean for paleocurrents in the Cobalt
region, including the northern and eastern margins of the Maple Mountain area, of
approximately S10W. Scattered observations within the map-area support this general
paleocurrent trend.

Paleocurrent and petrographic data indicate that the logical source for the Gow-
ganda sedimentary rocks is the Archean granitic ‘greenstone’ terrain to the north.
Abundance of plagioclase, the unweathered nature of rock and mineral grains, and
the generally high Na,O:K:O ratios of the Gowganda rocks indicate little weathering
in the source area. The disappearance of the older Huronian rocks indicates a topo-
graphically positive area existed north of Turner Township in pre-Gowganda time.

Collins (1917), among others, postulated that the Gowganda Formation is of
glacial origin. Lindsey (1969) concurred, and cited evidence for a glacial origin as
well as examining other possible depositional environments and agencies such as
alluvial fans, submarine slumping, and turbidity flows. Roscoe (1969), on the other
hand, points out that the Gowganda Formation, as well as the Ramsay Lake and
Bruce Formations, are parts of cyclical sequences that reflect a recurrent tectonic
pattern rather than being related to ‘extraneous’ processes such as glaciation.

The present study shows that the Gowganda Formation includes a great variety
of sedimentary rocks, probably deposited by a variety of processes including glaci-
ation, turbidity flows, slumping, and fault-scarp erosion. Evidence for glaciation
includes the similarity of Gowganda sedimentary rocks to Pleistocene tills and varved
clays, the great areal extent of till-like conglomerate with a homogeneous pebble
fabric, rafted pebbles, and striated pavement. Evidence for turbidity cutrents and
slumping includes graded bedding and soft-sediment deformational structures.

Lindsey (1969) postulated that the Gowganda Formation is divisible into a
southern marine glacial facies and a northern continental glacial facies. Irregularly
laminated argillite, bedded conglomerate, and the presence of limestone, are believed
by him to indicate marine glacial conditions, whereas ‘varved’ argillite, general lack
of bedding in conglomerate, and absence of calcareous rocks, are indicative of con-
tinental glacial conditions. If Lindsey’s hypothesis is cotrect, the transition from
marine to continental glacial conditions occurred southwest of Lady Evelyn Lake
(Figure 3).

In summary, rocks of the Gowganda Formation were derived under rigorous
climatic conditions from older Archean rocks and deposited by south-flowing deposi-
tional media in a basin formed initially by faulting. Glaciation was the main process
of transportation and deposition, whereas turbidity currents, slumping, and erosion
along fault scarps were of lesser, though widespread, importance. There was
possibly a transition from continental to marine conditions in the area southwest
of Lady Evelyn Lake during the time of deposition of the Gowganda Formation.
It is possible that glaciation was not of continental extent, but rather the Gow-
ganda Formation was deposited primarily by widespread valley glaciers related to
tectonic uplift in the source area.
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Photo 12—Flat-lying Lorrain sandstone exposed in a typical cliff section; Parker Township.

LorraiN FormAaTION

OoDM8737

Sandstones (Photo 12) of the Lotrain Formation underlie most of the map-area
and attain a maximum total thickness of approximately 7,500 feet and an average
thickness of about 5,000 feet. Greywacke, feldspathic sandstone, micaceous sand-
stone, hematitic sandstone, and orthoquartzite form an interfingering, interbedded
sequence that is generally divisible into seven lithostratigraphic members:

a.

Basal member, O to possibly 2,000 feet of interbedded sandstone
and siltstone, that represent the transition zone between the
Gowganda and Lorrain Formations grading up into pink and grey
feldspathic sandstones in the Lady Evelyn Lake area.

. Lower feldspathic sandstone member, up to several thousand feet

of coarse-grained, impure feldspathic sandstone.

Green sandstone member, 1,500 to 3,000 feet of medium- to
coarse-grained, pebbly green sandstone with interbeds and units
of pink feldspathic sandstone, ferruginous sandstone, white mica-
ceous sandstone, and green argillite.

. Ferruginous sandstone member, a few hundred to approximately

1,000 feet of hematite-bearing sandstone with some white, felds-
pathic, and green sandstone units.

. Upper feldspathic sandstone member, several hundred feet of

feldspathic sandstone with interbedded hematitic and white mica-
ceous sandstone.
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Photo 13-Photomicrograph of pyrophyllite grown interstitially between quartz grains in micaceous
Lorrain Formation sandstone. Width of photo represents 2 mm. Crossed nicols.

f. White sandstone member, approximately 1,000 to 1,500 feet of
white micaceous sandstone. :

g. Upper sandstone member, 100 to 200 feet of fine-grained hematitic
and white sandstone.

The contact between the Lorrain and underlying Gowganda Formation is grada-
tional, generally over a stratigraphic interval of about 50 to 100 feet. Gowganda
laminated argillite is succeeded by thin-bedded siltstone and fine-grained sandstone,
commonly containing slump structures. In the Lady Evelyn Lake area, the transition
rocks are overlain by a thick sequence of pink and grey feldspathic sandstone with
argillite interbeds and units. In the southwest, a thin sequence of pink and grey
feldspathic sandstone is overlain abruptly by green micaceous sandstone.

The basal sandstones are thin- to medium-bedded grey or pink weathering rocks
composed of fine- to medium-grained subangular grains of quartz, feldspar, and rock
fragments in an abundant matrix of muscovite, chlorite, biotite, epidote, quartz,
and feldspar. Pyrite, sphene, and iron-titanium oxide minerals are commonly present.
Sorting is poor to moderate and the rocks are mainly feldspathic greywacke and
subgreywacke (Table 7).
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ODM8739

Photo 14—Photomicrograph of pyrophyllite. Same section as Photo 13. Width of photo represents 0.5 mm.
Crossed nicols,

The lower feldspathic sandstones are medium- to thick-bedded, medium- to
coarse-grained rocks composed of subangular to subrounded grains of quartz, feld-
spar, and granitic rock fragments in a matrix of muscovite, biotite, and fine quartz
and feldspar. Hematite is commonly present as grain coatings. The sorting is poor
to moderate, and the rocks are feldspathic greywacke and arkose.

Green sandstones are medium- to thick-bedded, medium- to coarse-grained rocks
composed of quartz, feldspar, and rock fragments in an abundant to sparse matrix
of mica, quartz, and feldspar. The mica, which gives the rock its characteristic
green colour, is a ferri-muscovite. Sorting is generally poor and most of the rocks.
are greywackes and subgreywackes. Pebbles of quartz, chert, and jasper averaging
abgglt 1% inch in diameter occur as thin lenses, irregular patches, and scattered
pebbles.

Ferruginous sandstones are medium- to thick-bedded, medium-grained bufi-
weathering rocks composed of subangular to subrounded quartz and chert grains
in a matrix of muscovite with some pyrophyllite and kaolinite (Photos 13 and 14).
Hematite coats other minerals and occurs as small round spots, irregular streaks,
or evenly distributed throughout the rock. Quartz overgrowths on detrital quartz
grains are abundant. The rocks are pootly to moderately sorted and include grey-
wacke, subgreywacke, and protoquartzite.

The rocks of the upper feldspathic sandstone member are medium-grained,
medium- to thick-bedded feldspathic quartzite and arkose.

White sandstones are medium grained, medium bedded, and consist of rounded
quartz grains with quartz overgrowths in a sparse matrix of mica, with minor iron
oxide minerals. Sorting is moderate to good, and most of the rocks are ortho-
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quartzites. X-ray analysis of the micaceous minerals demonstrates that they consist
mainly of muscovite with some pyrophyllite, kaolinite, and diaspore.

White and pink, fine-grained sandstone of the upper member consists of rounded
quartz grains with quartz overgrowths and chert fragments in a very sparse musco-
vite matrix. Hematite is commonly present as grain coatings. The rocks are thin to
medium bedded, and are generally laminated with alternating pink and white, fine-
and medium-grained laminae ranging in thickness from about 14 inch to 1 inch.

SEDIMENTARY FEATURES

Primary sedimentary structures present include bedding, laminated bedding, and
graded bedding. Crossbedding, mainly of trough or festoon type, is present through-
out the foimation. Slump structures and channelling are common in the lower part
of the formation and ripple marks are abundant in the upper part.

Measurement of the attitudes of crossbedding and ripple marks at several
localities within the area indicates depositional paleocurrents flowed generally from
north to south. There is meagre evidence in the southwest for paleocurrents from
the southwest (Figure 3).

The textural and mineralogical maturity of the sandstones increases from
bottom to top of the formation, probably indicating increased reworking in the
depositional environment. The change from rocks with abundant feldspar to rocks
with kaolinite and hematite probably indicates a change in climate from cold-
rigorous to warm-tropical conditions. Consequently the sedimentary rocks of the
lower part of the formation were deposited rapidly under rigorous conditions, were
little reworked, and are possibly of fluvial origin. The sediments of the upper part
of the Lorrain Formation probably were deposited in shallow epicontinental seas
covering metastable cratonic blocks of the Superior Province where they were
intensively reworked and sorted by waves and currents.

GorboN LAKE ForMATION

Rocks correlated with the Gordon Lake Formation of the Bruce Mines area
(Frarey 1967) occur around the shores of Smoothwater Lake in the centre of a
north-trending basin structure, in McGiffin Township in a northwest-trending basin,
and in McGiffin and Selby Townships in a block partly bounded by faults. The
formation is approximately 2,500 feet thick and is in abrupt but apparently conform-
able contact with the underlying Lorrain Formation.

The Gordon Lake Formation consists of a sequence of thinly-bedded, inter-
bedded sandstone, argillite, chert, and chert breccia, which are coloured in various
shades of white, grey, brown, green, and black. Impure sandstone, composed of
fine-grained, angular quartz and feldspar in a silty matrix of chlorite, muscovite, ka-
olinite, and quartz, comprises about 60 percent of the formation. It is a poorly
sorted rock and is classified as a fine-grained greywacke or subgreywacke. Green
argillite interbeds constitute approximately 20 percent of the formation. Chert beds
averaging less than 1 inch in thickness, and chert breccia consisting of angular to
rounded chips of chert in a sandstone or argillite matrix, constitute the remaining
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ODM8740

Photo 15—Ripple marks in the Gordon Lake Formation; Donovan Township.

20 percent of the formation. The chert is probably not a true chert, that is chemically
precipitated microcrystalline quartz and chalcedony, but rather is composed of very
fine-grained detrital quartz, mica, and chlorite. Much argillaceous material is com-
monly present, as are silt- and sand-sized quartz and feldspar grains.

Sedimentary structures noted include small-scale crossbedding, laminated bedding,
and ripple marks (Photo 15). The chert breccias were probably formed by breaking
up of consolidated chert beds prior to consolidation of the sandy and argillaceous
materials.

Rocks of the Gordon Lake Formation were deposited in water, possibly under
deeper water conditions than existed during deposition of the underlying Lorrain
Formation. This is indicated by their fine-grained nature and delicately laminated
bedding.

Bar River ForMATION

Sandstone correlated with the Bar River Formation of the Bruce Mines area
(Frarey 1967) occurs in the centre of the McGiffin Basin where it conformably
overlies Gordon Lake Formation rocks. This formation, which is uppermost in the
Huronian Supergroup of Ontario, is at least 1,500 to 2,000 feet thick.

Medium- to thick-bedded, fine- to medium-grained pink and white orthoquartzite
is the only rock type observed in this formation in the Maple Mountain area. Petro-
graphic study shows that it is composed of more than 90 percent rounded, well-
sorted quartz grains, with minor chert fragments, in a sparse matrix of muscovite
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and fine quartz. Minor amounts of hematite coating on quartz grains give the pink
colout.

Ripple marks, mainly asymmetric current ripple marks, are abundant and have
great diversity of orientation. However, most indicate south- or southeast-flowing
paleocurrents.

The sediments of the Bar River Formation, like those of the Lorrain Formation,
were probably deposited in a shallow-water, near-shore environment where they
were rigorously winnowed and sorted by waves and currents.

MAFIC INTRUSIONS

NipissiNe DIABASE

Gabbroic intrusions, commonly referred to as ‘Nipissing Diabase’, occur through-
out the Maple Mountain area. They are members of a suite of tholeiitic gabbros that
intrude the Huronian in the Cobalt-Sault Ste. Marie area. They were apparently
all emplaced at about the same time and have been dated at 2,160=+=30 million years
(Fairbairn ez al. 1969; Van Schmus 1965; Lowden et al. 1963), and are remark-
ably similar in form, mineralogy, and geochemistry throughout the region. There
are some differences from place to place, but for the most part, these are ascribable
to post-emplacement events.

ForM AND MEcHANISM OF INTRUSION

There are more than one dozen separate gabbroic intrusions exposed in the
Maple Mountain area, which range from dikes a few feet thick to sill-like bodies
possibly 1,000 feet thick. Several have an elliptical ring-like outcrop pattern, similar
to the ‘diabase basins’ of the Cobalt area (Thomson 1966). The largest of these,
the ‘Smoothwater Lake diabase basin’, is approximately 12 miles wide and 20 miles
long. There are several others such as the one in Duudee and Acadia Townships
that are 3 miles wide and 6 to 9 miles long. The outer and inner contacts of these
bodies generally dip inward at angles of 30 to 50, and consequently they are prob-
ably cone-sheet intrusions. Other Nipissing Diabase bodies in the area have the
form of incomplete rings, thick tabular dike-like and sill-like bodies, and thin dikes.

Most Nipissing Diabase bodies have their long dimensions oriented approxi-
mately north-south, indicating that their emplacement was controlled to some extent
by pre-existing faults and folds. In detail, the contacts are transgressive across
bedding and fold structures in the country rocks. The gabbros are generally massive
and unsheared, although locally near contacts a weakly-developed secondary foliation
is present. Field evidence indicates that the Nipissing intrusions were emplaced
after the early north-south folding and during the weak east-west folding event.
There have been post-Nipissing movements on many of the major faults, but other-
wise the amount of post-Nipissing deformation is minor.

Regional uniformity in composition and time of emplacement of the Nipissing-
type ‘diabases’ implies a common, widespread source such as the mantle or lower
crust. Possibly large regional faults of the Onaping and Lake Timiskaming Systems
tapped the mantle providing passageways for upwelling gabbroic magma. Gretener
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(1969) has pointed out that tabular intrusive bodies tend to orient themselves
perpendicular to the least compressive principal stress axis (using 3 axes x, y, and z,
where x and y are the horizontal axes and z is the vertical axis). Consequently, in
sedimentary strata, magma will rise in the form of a dike until a level is reached where
the two horizontal principal stresses exceed the vertical stress and will then spread
laterally to form a sill. Certain strata will act as stress barriers blocking the upward
movement of the magma, but with local changes in the state of stress brought on
by flexuring or other mechanisms, the sill will break through this stress barrier
and rise to the next batrier in the section. Repetitions of this process could produce

the cone-sheet intrusions.

MODAL ANALYSES OF NIPISSING DIABASE INTRUSIONS* IN THE MAPLE

Table 8
MOUNTAIN AREA
PYROXENE GABBRO
LMM-111 CMM-123 CMM-89 CMM-70 CMM-11 76-01 21-02 77-03A
Plagioclase 40.9 56.8 49.5 47.2 48.8 49.6 54.1 58.8
Orthopyroxene 29.6 22.6 17.1 12.0 18.2
Clinopyroxene 29.4 19.6 32.0 33.3 31.7 29, G%* 29, 2%% 31.Q%*
Amphibole x x x x e 1.0 x -
Chlorite x x x 3.5 1.8 9.1
Biotite x x x x
Muscovite x x x x ... ce.
Quarcz granophyre . 1.0 1.1 6.2 1.2 4.2 11.5
Ilmenite-magnetite 0.1 X 0.3 1.3 0.1 7.0 3.2 1.0
Epidote x X x x ..
Talc, serpentine x x x x .. L.
Apatite 5.0 x
Plagioclase Anzet s- Anests- Anests-  Anzts-  Anzsts- Annets Lab.
composition Anssts Angets Angets Ansts Anssts
Pyroxene: plagioclase 60 /40 57147 50/50 45747 50 /49
Orthopyroxene:
clinopyroxene 50/50 23/20 17732 12,33 18/32
METAGABBRO, GRANOPHYRIC GABBRO, GRANOPHYRE
LMM- MMM. MMM. CMM- CMM- LMM- CMM- CMM- MMM- CMM- 26-
86 148 103 134 1 39 107 119 167 109 O1A
Plagioclase 43.0 61.6 47.8 38.4 52.6 55.8 42.0 53.5 31.4 58.0 66.2
Amphibole 33.7 27.6 44.3 55.5 39.4 17.7 34.8 20.7 20.2 11.0
Utalitized pyroxene . x
Quartz granophyre 20.5 0.7 2.6 3.8 4.2 15.6 17.2 25.0 31.6 39.8 21.2
Muscovite x F x x . x x x .
Biotite . x 1.8%%% .. x
Chlorite x 8.1 x x 8.7 x x 8.2 1.6
Epidote X x x x x x x x
Sphene x 0.6
Leucoxene 2.8 2.0 5.3 2.3 2.0 2,2%kkk G Qkkk O gk 8 Gidlokk 1. GHokk
Magnetite . .
Sulphide minerals x x X X
Plagioclase Albite Albite Albite Ansxs Annts Albite Albite Anss+s Anstas Anasts Anestks
composition Jus plus
Ibice  Albite
* See Table 9 for sample locations and descriptions
** Combined value for orthopyroxene and clinopyroxene
*** Combined value for biotite and chlorite
*%+* Combined value for leucoxene and magnetite
x trace
. not detected
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PETROGRAPHY

Nipissing Diabase intrusions are differentiated and partly altered or metamor-
phosed. Consequently variations in composition and mineralogy produced by these
processes permit the distinction of several varieties including gabbro, norite, grano-
phyric gabbro, granophyre or aplite, metagabbro, and granophyric metagabbro.

The unaltered gabbro is a datk grey to black, brown weathering medium-grained
rock composed essentially of zoned plagioclase (labradorite-bytownite), clinopyroxene
(augite), and orthopyroxene (bronzite, inverted pigeonite). Minor amounts of
primary ilmenite-magnetite, quartz, and granophyre, and secondary amphibole, mica,
chlorite, talc, and epidote are commonly also present. Modal analyses show that
the total pyroxene to plagioclase ratio is generally about 1:1 and that the ortho-
pyroxene to clinopyroxene ratio ranges from 1:3 to 1:1 (Table 8). Consequently
the rocks can be classified as augite gabbro and norite. The texture is medium-
grained doleritic with subhedral to euhedral plagioclase crystals approximately 1 mm
in length and euhedral orthopyroxene crystals up to several cm long with anhedral
interstitial clinopytoxene, quartz, and granophyre. Exsolution lamellae of clino-
pyroxene are present in the orthopyroxene crystals, some of which are of the Still-
water-type’ (Hess 1960). This type of exsolution indicates that some of the ortho-
pyroxene represents inverted pigeonite. Exsolution blebs of orthopyroxene are also
present in the clinopyroxene. The iron-titanium oxide minerals consist of lamellar
intergrowths of ilmenite and magnetite.

Granophyric gabbro consists of variable proportions of plagioclase, pyroxene,
quartz, granophyre, iron-titanium oxides, and their alteration products. The rock is
texturally variable and consists of irregular masses of very coarse-grained granophyric
gabbro in a medium-grained granophyric gabbro groundmass. Quartz and grano-
phyre are relatively abundant, and occur interstitially, as irregular masses, and as
small dike-like bodies. The granophyric gabbros are generally more or less com-
pletely altered with the original plagioclase (labradorite) saussuritized and the
pyroxenes uralitized.

Minor amounts of aplite or granophyre occur as small irregular masses and
dikes, and as larger masses in the upper parts of some thick sills. The granophyre
is a pink, fine- to medium-grained rock consisting of plagioclase (albite-andesine),
quartz, and granophyre with variable amounts of amphibole, chlorite, biotite,
epidote, sphene, carbonate, apatite, zircon, and iron-titanium oxide minerals. There
is every gradation present from gabbro with minor interstitial granophyre through
granophyric gabbro, to leucocratic granophyre (Table 8).

Alteration or metamorphism of the Nipissing intrusions occurs throughout, but
is most prevalent in the southern part of the map-area. Metamorphism begins along
contacts and fractures such as joints and spreads outward from these. Pyroxene is
altered first to talc and chlorite, transitory mineral phases that commonly have
reacted to form uralitic amphibole, actinolite, and blue-green hornblende. Plagio-
clase is altered to epidote and albite. The ilmenite laths of the primary ilmenite-
magnetite intergrowths are altered to leucoxene and sphene. The resulting meta-
gabbro is a medium-grained, dark green to black rock composed of variable propot-
tions of saussuritized plagioclase, amphibole, quartz, granophyre, and magnetite with
accessory mica, chlorite, sphene, leucoxene, and sulphide minerals (Table 8).
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Table 9 CHEMICAL ANALYSES OF NIPISSING DIABASE INTRUSIONS IN THE MAPLE MOU?

CHEMICAL ANALYSES — MAJOR COMPONENTS IN PERCENT
LMM- CMM- CMM- CMM- CMM- LMM- MMM-MMM- CMM- CMM- LMM- CMM- CMM- MMM-
111 123 89 70 11 86 148 103 134 1 39 107 119 167

SiO2 51.0 50.2 52.3 50.8 50.8 55.4 48.8 50.9 S50.5 50.7 51L.6 52.8 66.7 50.4
Al;Os 13.6 15.5 12.3 156 13.8 13.1 17.6 12.6 14.0 14.4 140 12.6 13.8 11.6
FesOs 1.05 1.15 1.38 1.46 1.67 3.75 1.80 4.90 3.02 1.95 5.40 4.59 2.42 5.50
FeO 6.87 6.16 7.75 7.14 6.41 8.59 5.12 11.7 6.99 7.50 9.80 11.8 5.76 13.2
MgO 11.0 9.17 11.0 7.31 10.1 5.11 7.23 5.64 9.21 6.93 4.8 3.28 1.28 3.76
CaO 12.6 13.3 11.0 12.4 13.0 8.09 10.3 8.20 10.7 11.4 3.54 6.68 1.08 7.03
Na O 1.12 1.29 1.29 1.51 1.34 3.26 2.64 1.37 1.47 2.08 5.41 298 5.6%3 2.94
KO 0.24 0.29 0.36 0.65 0.24 0.87 1.69 0.36 0.73 0.63 0.70 1.13 0.38 0.88
H O+ 098 0.63 0.74 1.34 0.72 2.01 3.32 2.74 2.8 190 2.48 2.04 170 2.07
HyO— 0.18 0.12 0.18 0.26 0.14 0.30 0.41 0.26 0.33 0.22 0.22 0.27 0.32 0.21
CO2 0.05 0.09 0.12 0.10 0.10 0.09 0.12 0.10 0.14 0.12 0.1 0.12 0.19 0.09
TiOz 0.36 0.42 0.46 0.48 0.41 0.94 0.48 1.32 0.59 0.57 1.26 1.60 0.63 1.79
MnO 0.17 0.16 0.19 0.17 0.17 0.20 0.15 0.28 0.17 0.20 0.26 0,29 0.14 0.24
P05 0.03 0.02 0.17 0.05 0.15 0.07 0.02 0.07 0©0.04 0.05 005 0.10 0.20 0.09
S 0.04 0.03 0.03 007 0.04 0.1 0.05 0.05 0.05 0.08 0.01 0.12 0.02 0.08
Total 99.3 98.5 99.3 99.3 99.1 101.9 99.7 100.5 100.8 98.7 99.7 100.4 100.2 99.9
Specific

Gravity 3.07 ... 3.05 2.99 3,03 298 291 3.0 299 295 28 30 271 303
TRACE ELEMENTS IN PPM
Ag .
Ba 300 150 150 150 200 400 200
Co 40 30 40 40 40 40 40 50 50 40 40 50 13 50
Ce 600 700 600 300 700 20 400 15 200 150 10 40 20
Cu 60 60 60 100 60 90 80 140 80 150 40 140 150 60
Ga 10 15 15 15 15 30 20 20 20 20 20 20 30 30
Mn cee cen .. . e
Mo
Ni 250 150 190 120 170 60 170 60 240 120 70 50 20 40
Pb 40 10 10 10 10 10 100 10 10 60 10 40 10 10
Sb 4 4 4 4 4 8 8 8 4 4 14 12 4 12
Sc 60 50 50 50 60 60 40 50 50 60 60 40 40 60
Sr 100 150 150 200 200 100 200 250 150 250 100 300 150 150
v 150 250 250 250 250 300 200 500 250 300 500 250 30 500
Y 20 30 30 20 30 30 60 30
Zn 60 50 70 60 60 90 100 120 60 90 120 250 40 100
Zr 50 100 40 100 300 50

LMM-111 — Pyroxene gabbro, Acadia Township
CMM 123 — Pyroxene gabbro, Medina Township

MM-89 — Pyroxene gabbro, Medina Townslngd
CMM»?O — Py, gabbro, minor alteration, Medina Townshlp
CMM-11 —Py gabbro, minor al(euuon, Dundee Townshi
76-01%*  — Porphyritic | yroxene gabbro, minor alteration, Spelggt Township
21-02**  — Pyroxene gabbro, minor alteration, Donovan Township
77-03A** — Pyroxen gabbro. minor alcermon, Speight Township
LMM-86 — Metag; tly altered pyroxene gabbto), Brewster Township
MMM-148 — ag orley Township
MMM-103 — ‘wn , Cynthia Township
CMM-134 — >, Dundee Township
CMM-1~ — Memgabbro, Dundee Township
LMM-39 — Granophyric mecagabbro. Dane Township
CMM-107 — Granophyric m: Township

CMM-119 — Mafic granophyre, Dane ’I‘owns hip
MMM-167 — Granophyric metagab Ellis Township
CMM-109 — Leucocratic granophyre, Dane Township
LMM-84 — Metagabbro, Brewster Township
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; ANALYSES* BY MINERAL RESEARCH BRANCH OF THE ONTARIO DIVISION OF MINES

CMM- LMM- LMM- MT- MT- MT- MT- MT- S§T- ET- CT-
109 84 78 3 2 4 5 9 19 16 17 75 2 24 28
74.1 53.0 53.7 51.8 51.6 59.4 67.2 520 69.2 520 52.0 52.8 58.8 52.4 51.3
12,6 14.3 13.4 145 13.4 12.2 12,1 15.5 13.7 14.0 15.0 154 13.0 13.6 14.5
0.25 4.8 2.8 4.19 287 5.36 4.28 1.20 099 1.53 1.98 0.66 4.32 1.30 1.07
1.44 6.09 8.07 8.12 8.8 6.52 3.80 8.00 5.00 9.77 9.01 8.94 8.26 9.63 9.03
048 7.35 5.50 5.50 5.35 2.85 100 5.8 091 5.35 540 6.82 117 6.42 6.42
0.45 5.72 8.06 8.8¢ 8.61 3.16 1.84 10.4 0.90 9.40 10.0 10.3 4.66 9.52 10.5
3.77 449 2.66 2.82 270 4.58 5.55 1.92 4.17 2.14 2.09 1.8 2.81 2.40 1.92
434 116 1.19 1.36 1.52 0.63 0.24 0.93 3.18 0.53 0.48 0.58 1.98 0.63 0.40
0.57 2.16 2.08 2.05 2.26 1.5 098 1.71 1.4 193 190 1.79 203 2.07 1.92
0.12 0,26 0.40 0.13 0.22 0.17 0.04 0.22 0.22 0.24 0.22 0.26 0.21 0.23 0.22
0.10 0.39 0.21 0.11 0.18 0.22 1.27 0.12 0.15 0.14 0.26 0.20 0.57 0.14 0.18
0.23 0.88 1.3 0.89 1.04 1.14 070 0.71 0.51 0.98 0.8 0.69 0.96 0.72 0.69
0.03 0.11 0.20 0.23 0.20 0.11 0.07 0.18 0.11 0.21 0.20 0.20 0.20 0.21 0.19
0.12 0.05 0.07 0.09 0.12 0.18 0.14 0.04 0.12 0.05 0.04 0.03 0.24 0.04 0.04
0.01 001 0.10 0.1 0.10 0.14 o0.01 0.10 0.04 0.08 0.13 0.05 0.01 0.02 0.03
98.6 100.8 99.8 100.7 99.0 98.3 99.2 98.8 100.6 98.4 99.6 100.6 99.2 99.3 98.4
2.62 2.8 299 29 2.9 270 2.64 2.9 2.63 2.9 297 291 28 2.93 2.8

1 ves
5 b 5 5 5 5 5 5 5

500 200 200 250 500 200 200 200 400

150 20 30 50 80 20 40 250
45 134 6 144 143 126 16 112 143
30 20 20 20 20 15 30 30 20

100 100 30 150
130 140 100

BaSal
gy ow:

8 110 90 80 90 40 10 111 17 78 85 108 25 100 112
10 10 10 20 15 200 10 10 10 10 10 15 10 15 15
4 10 10 8 8 12 12 4 10 8 6 4 10 4 8
20 50 50 50 50 50 20 50 30 30 50 30 30 60 60

20 100 200 200 200 50 30 250 200 250 250 250 250 250 250
500 300 300 300 300 300 vee 300 10 300 250 300 30 300 300
40 20 20 20 20 30 80 20 20 20 20 20 40 20 20

2 100 130 150 120 30 60 63 30 78 82 84 74 76 72
150 50 60 60 80 200 300 20 60 20 20 20 30 20 20

LMM-78 — Partly d gabbro, Trethewey Townshi;
3 — Meta ro, Leith Township P

2 —M Charters Township

4 — Metaga Corkill Township

5 — Granophyre, Corkill Township

26-01A** — Metagabbro, Donovan Township
MT-9  — Partly altered gabbro, Turner Township
MT-13 — Granophyric metagabbro, Turner Township
MT-16 — Metagabbro, Turner Township

MT-17 —M y, Turner To ip

MT-75 — Metagabbro, Turner Township

ST-2 — M >ro, Turner Townshi,

ET-24  — Metagabbro, Turner Township

CT-28 — Metagabbro, Turner Township

* These analyses did not include a check for the presence of Au.
** In Tables 8 and 11 only.

... Not detected.
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Figure 4-Differentiation diagram for Nipissing intrusions in the Maple Mountain area.



PeTROLOGY

There is evidence for magmatic differentiation, in the form of gravity settling
of early-formed orthopyroxene crystals, and local igneous layering. Consequently the
Nipissing intrusions were probably emplaced as a liquid but solidified relatively
quickly. Exsolution phenomena in the pyroxene crystals show that the magma tem-
perature was close to the pyroxene inversion temperature of approximately 1,100°C
(Hess 1960).

The parent magma was of tholeiitic composition as is indicated by the presence
of normative silica, and, commonly, modal quartz. Gravity settling of eatly-formed
pyroxene crystals, especially orthopyroxene, led to depletion of the residual magma
in MgO and CaO, and relative enrichment in iron, Na;O, and K2O. Consequently,
MgO and CaO decrease progressively from pyroxene gabbro to granophyre, iron
increases from gabbro to granophyric gabbro, then decreases in granophyre, and
Na:0 and K20 increase progressively from gabbro to granophyre, Na2O showing
the greatest increase. The differentiation trend with respect to MgO, FeO, and
alkalis (Figure 4) is similar to that of other thick sills (Hess 1960). The chemical
and mineralogical composition and differentiation trends show that granophyre or
aplite is a normal product of differentiation of the gabbroic magma and is not the
result of assimilation of aluminous country rocks.

The change from gabbro to metagabbro apparently involves essentially no change
in bulk composition other than the addition of water and possibly of sulphur
(Table 9). There is an approximately two-fold increase in these constituents during
metamorphism (compare, for example, analyses LMM-111, CMM-123, CMM-89, and
CMM-11 with LMM-86, MMM-148, MMM-103, and CMM-1). The change from
gabbro to metagabbro was probably produced by the lower greenschist facies re-
gional metamorphism that also affected the Huronian rocks.

BerAviour ofF MiNorR ELEMENTS DURING CRYSTALLIZATION AND METAMORPHISM

Nickel and chromium are concentrated in the more pyroxene-rich gabbros,
probably in the orthopyroxene, and decrease rapidly in the granophyric gabbros
and granophyres (Figure 5). Cobalt is present in relatively constant amounts in the
gabbros and granophyric gabbros and decreases rapidly in the granophyres. Manga-
nese, copper, titanium, and zinc, increase in the granophyric gabbros and decrease
markedly in the granophyres (Figure 5).

There is apparently no constant relationship between the amount of sulphur
and the degree of differentiation or between the amount of sulphur present and
the concentration of metals such as nickel and copper (Table 9). Consequently
elements such as nickel and copper in the unaltered gabbros are probably in solid
solution in the silicates. There is an increase in sulphur content from gabbro to
metagabbro (Table 9), and in the metamorphosed rocks, elements such as nickel,
copper, and zinc, are probably mainly present in the form of sulphide minerals.
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REGIONAL VARIATIONS IN ASSOGCIATED MINERAL DEPOSITS

In the Cobalt-Gowganda area, mineralization associated with the generally
unaltered Nipissing Diabase consists almost exclusively of quartz-carbonate vein
deposits of silver, cobalt, and nickel. The ore minerals are native metals, arsenides,
and sulpharsenides; sulphides are practically absent.

In the southern Maple Mountain area and southward, and along and close to
the North Shore of Lake Huron, mineralization associated with the generally altered
Nipissing Diabase consists mainly of copper, nickel, and zinc sulphide minerals with
some gold and silver. These minerals occur as disseminations and massive pods in
the highly altered gabbro, and in associated quartz-carbonate veins. In addition, there
are quartz-carbonate veins containing arsenopyrite, pyrite, and gold.

The regional change from silver-cobalt-arsenide vein deposits in the north to
copper-nickel-zinc sulphide deposits in the south occurs within the Maple Mountain
area. The approximate line of separation between the two types of mineralization
runs east from Leckie Township to van Nostrand Township and northeast through
Auld Township. This change was noted by Collins (1917) who ascribed it to a
regional change from quartz diabase in the north to quartz norite in the south.
However, recent studies (Card 1968; 1969) have shown that both quartz diabase
and quartz norite are present in the southern Maple Mountain and Sudbury-North
Shore of Lake Huron intrusions with quartz diabase probably being the most
abundant phase. Also, Hriskevich (1968) has demonstrated that quartz norite
(hypersthene diabase) forms a major part of the Cobalt sill. Consequently, the
change in associated mineralization cannot be attributed to regional mineralogical
variations in the diabase.

In terms of bulk chemical composition, degree of differentiation, and differen-
tiation trend, there are no appreciable differences between the Nipissing intrusions
in the Maple Mountain, Cobalt-Gowganda, and Sudbury-North Shote of Lake Huron
areas. In Table 9, analyses LLM-84, LLM-78, 3, 2, 4, and 5 are from gabbros with
associated silver-cobalt arsenide mineralization whereas the remainder of the rocks
analyzed are from gabbro intrusions with associated copper-nickel-zinc sulphide
mineralization. Comparison of the major and minor element compositions of gabbros
with similar differentiation indices shows no appreciable differences in trace element
content between the two groups.

The only significant regional variation noted is the generally greater degree of
metamorphism of the southern gabbros with respect to those in the north.

As noted previously, the alteration of the gabbro results in several-fold increases
in water and sulphur. Consequently, metamorphism may have provided a mechanism
for the formation of nickel, copper, and zinc sulphide minerals by a sulphurization
process whereby these metals, originally present in trace amounts in silicates, are
released during alteration to combine with sulphur brought into the system by
hydrous fluids. The sulphide minerals formed would either remain disseminated
throughout the altered rock, or be locally concentrated in ‘wet zones’ as indicated
by the presence of granophyre, quartz veins, carbonate, and epidote.
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Maple Mountain Area

LATE DiaBASE INTRUSIONS

Late diabase intrusions belonging to two dike swarms of regional extent,
a northwest-trending ‘Sudbury Swarm’ and a northeast-trending (late diabase)
swarm, occur in the Maple Mountain area. Dikes within each swarm have relatively
constant compositions, orientations, and radiometric ages. Both dike swarms
are post-tectonic and post-metamorphic with respect to Penokean-Hudsonian
(Proterozoic-orogenic) events, but there has been post-diabase fault movement
and local alteration.

Dikes of the Sudbury Swarm consist of calcic plagioclase (labradorite-bytownite),
titaniferous augite, olivine, apatite, and magnetite-ilmenite (Table 10). Minor
chloritization of olivine is prevalent. The Sudbury dikes are approximately 1,280
million yeats old (Van Schmus 1965).

CHEMICAL AND MODAL ANALYSES OF LATE DIABASE INTRUSIONS FROM THE
Table 10 MAPLE MOUNTAIN AND SURROUNDING AREAS; CHEMICAL ANALYSIS BY
MINERAL RESEARCH BRANCH OF THE ONTARIO DIVISION OF MINES

CHEMICAL
ANALYSES
MODAL ANALYSES IN PERCENT MAJOR
COMPONENTS
IN PERCENT
1 2 3 A
Olivine 20.6 13.2 14.2 Si0, —48.2
Augite 15.3 10.4 13.0 Al,O; —16.5
Plagioclase 60.5 66.0 66.8 Fe,O; — 1.93
Chlorite 0.5 1.7+ 1.0* FeO —11.3
Biotite e : : MgO — 5.50
Ilmenite-magnetite 2.6 7.1 5.0 CaO — 8.75
Accessory minera s
(mainly apatite) 0.5 1.5 x Na,0 — 3.28
Plagioclase composition Labradorite Ang Anqoxs K0 — 0.98
H;O0+4+— 0.81
H,O—— 0.10
(1) Average of 4 olivine diabases (Sudbury Swarm) from the Lake Temagami CO, — o0.10
area (Simony 1964, recalculated to total 100 percent) TiO; — 1.94
MnO — 0.20
(2) Average of 5 olivine diabases (Sudbury Swarm), Hyman and Drury P,O; — 0.36
Townships (Card 1965) 8 — 0.11
(3) Average of 4 olivine diabases (Sudbury Swarm), Maple Mountain area TRACE
ELEMENTS
(A) Chemical analysis of olivine diabase, Lake Temagami BIN PPM
a — 60O
* Combined value for chlorite and biotite Co — 40
Cr — 150
. not detected Cu — 50
Ga — 20
Ni — 100
Pb — 10
Sb — 14
Sc — 40
St — 500
vV —250
Y — 30
Zn — 100
Zr — 100
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The late northeast-trending diabase dikes are composed of calcic plagioclase,
pyroxene, quattz, granophyre, and iron-titanium oxides. These later dikes were
emplaced approximately 1,230 million years ago (Fahrig and Wanless 1963).

Fahrig and Jones (1969) pointed out that dikes of the Sudbury Swarm are
similar in trend, radiometric age, and paleomagnetic characteristics to dikes of the
Mackenzie Swarm in the northeastern Canadian Shield. They postulate that formation
of dike swarms of this magnitude is in response to incipient continental rifting
caused by weak or short-lived convection currents in the mantle.

CENOZOIC

Pleistocene glacial processes have scoured and eroded the bedrock and deposited
a thin, discontinuous mantle of till. Locally, moraine, glaciofluvial, and glaciola-
custrine deposits were formed during retreat of the continental ice sheet.

There is evidence, in the form of glacial striae, for ice movement in two
directions (Figure 6). In the north and west, glacial striae ate oriented south to
S20E, whereas in the southeast, striae strike mainly S20W. Locally, in the
south-central part of the area, the two sets of striae occur together, with the
southwest set apparently older than the north-south set. The age relationships are
not clear, and it is possible that the two orientations reflect two separate ice lobes of
similar age that coalesced in this area (Boissonneau 1968). There is also evidence,
in the form of glacial reworking of previously formed glaciofluvial deposits, for
local readvance of the ice sheet.

According to Prest (1969), the Wisconsin ice sheet withdrew from this area
about 10,000 years ago. It was during this time that most of the moraine, glacio-
fluvial, and glaciolacustrine deposits were formed. Glacial Lake Ogilvie occupied a
small part of the area in the northwest, and the southern matgin of glacial Lake
Barlow-Ojibway extended into the northern part of the area (Boissonneau 1968).
Major spillways extended south from these lakes through the map-area.

Unconsolidated surficial sediments associated with Pleistocene glaciation can
be subdivided into glacial, glaciofluvial, and glaciolacustrine deposits. Glacial
deposits include ground moraine, end moraine, and washboard or De Geer moraine
(Prest 1968). The ground moraine is till composed of sand and boulders that
reflect the composition of the underlying bedrock. End moraines, consisting of sand
and gravel, form east-west-trending belts that indicate successive ice front positions.
Boissonneau (1968) has designated a belt in the north, the Fawcett Moraine, and
another belt immediately south of the map-area, the Obabika Moraine. In addition,
there are several minor moraines that possibly indicate other ice-front positions.
Washboard or De Geer moraines were developed on glaciolacustrine and glacio-
fluvial deposits, probably by local readvance of the ice mass.

Glaciofluvial deposits include eskers, outwash, and valley-train deposits. Single
eskers and esker complexes are oriented south, generally parallel to the glacial
striae. They are composed of sand and gravel. The largest eskers and esker
complexes are associated with valley-train and outwash deposits consisting of silt,
sand, and gravel that extend southwards from glacial Lakes Ogilvie and Barlow-
Ojibway, and from the Fawcett and Lake Temagami Moraines (Figure 6). Lake
Ogilvie emptied southwards down the valley now occupied by the Sturgeon River.
Lake Barlow-Ojibway apparently had several outlets through the area, one extending
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south through Skull Lake and Willow Island Lake, and other through what is now
the Lady Evelyn Lake-Lake Temagami system. Drainage from the Fawcett Moraine
extended south through Smoothwater and Scarecrow Lakes to the Sturgeon River
valley, and through the Isabel Lake-Florence Lake-Obabika River system. The
Wanapitei River valley was apparently also a major drainage system during this
time.

Glaciolacustrine sediments, including varved clay, silt, and sand were deposited
mainly in glacial Lake Ogilvie in the northwest.

The sequence of events during the Cenozoic can be summarized as follows:

1. The ice front advanced southwards over the area in the form of
two lobes, one moving south, the other southwest. There is some
evidence that the southwest-moving lobe was the older of the two.

2. The ice front retreated across the area about 10,000 years ago.
Periodic halts of the ice front are marked by moraines.

3. Lakes Ogilvie and Barlow-Ojibway were formed in front of the ice
mass, and lacustrine and outwash deposits were formed.

4. Local readvance of the ice front and overriding of previously
formed lacustrine and outwash deposits formed washboard
moraines.

5. The ice retreated again, the glacial lake withdrew northwards
following the retreating ice, and the sediments deposited have been
reworked to a limited extent up to the present day (by rain,
shifting streams, and local lakes).

STRUCTURAL GEOLOGY

According to Stockwell (1964) and Map 1251A, Tectonic Map of Canada
(Stockwell 1969), the Maple Mountain area lies in the ‘Cobalt Plain’, a region
of undeformed Aphebian (Proterozoic) cover rocks on Kenoran (Archean) oro-
genic rocks; ‘Cobalt Plain’ is classified as part of the Superior Province of the
Canadian Shield.

In structural setting, style of deformation, and grade of metamorphism, the
Maple Mountain area is similar to the Elliot Lake-Flack Lake area (from personal
observation). The Huronian rocks of both areas were probably affected by the
same deformational and metamorphic events that affected Huronian rocks in the
Southern Province along the North Shore of Lake Huron. The relatively low intensity
of deformation and metamorphism in the Maple Mountain and Elliot Lake-Flack
Lake areas is probably due to their structural setting. The Huronian of both areas
can be considered as epicontinental sequences deposited in local basins formed on
relatively stable cratonic blocks. The Huronian of the North Shore area, on the
other hand, probably represents deposition in a relatively unstable miogeosynclinal
area. Therefore, in the opinion of the writers, the Maple Mountain area is part
of the Southern Province of the Canadian Shield, and was affected by Proterozoic
orogenic events.
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Maple Mountain Area

STRUCTURE OF THE ARCHEAN ROCKS

Archean rocks are exposed in the northwestern, southern, and eastern parts of
the map-area. In the northwest, Keewatin-type metavolcanics are part of a broad
synclinorium that extends to the north (Map 2046, Ginn et al. 1964). These
rocks are steeply folded about axes trending about N25W. Timiskaming-type
metasediments and metavolcanics are preserved in a synclinal basin within the
larger Keewatin synclinorium (which lies mainly outside the map-area). Direction
of folding of the Timiskaming-type rocks is generally coincident with that of the
Keewatin, but there is a marked angular unconformity between the two sequences
in this area.

The southern Archean area consists mainly of granitic rocks with significant
amounts of metavolcanics in Turner Township only. Here steeply dipping flows,
pyroclastic rocks, and iron formation generally trend northeast and possibly repre-
sent the limb of a north-trending fold structure. Iron formation in Cotton
Township was apparently folded about east-trending axes. Foliations (gneissosity)
in the granitic rocks are weakly developed, strike mainly east-west, and dip steeply.
Both north-south and east-west foliations are present in the metavolcanics.

The eastern Archean terrain consists of granitic rocks in the north, and
metavolcanics and iron formation in the south. Structural-stratigraphic trends in the
metavolcanics are east-west to southwest, and these rocks are part of a large
synclinal ‘greenstone’ belt that extends northeastwards out of the map-area (Bennett
1969). The metavolcanics arte intruded by granitic batholiths that have caused
local structural deflections. Faults striking about N60OE, tension fractures striking
N70W, and foliations striking east-west to north-northwest occur in these rocks.

STRUCTURE OF THE HURONIAN ROCKS

STRUCTURAL ZONES

The main basin of Huronian rocks can be subdivided into six structural zones
on the basis of structural trends. In each zone there is relatively constant orientation
of major and minor structures, commonly one or two structural elements are
dominant, and there are differences in orientation or dominance of structural
elements from one zone to another. The interpretation of structural zones and
orientation of structural elements within each zone are portrayed in Figure 7.

In the Turner Township area, a topographic high in the basement is almost
surrounded by rocks of the Mississagi, Bruce, Espanola, and Serpent Formations.
These rocks, as well as the Archean rocks, are unconformably overlain by the
Gowganda Formation. The Mississagi-Serpent sequence was apparently folded into an
open, north-trending fan-like synform prior to deposition of the Gowganda rocks.
The fan-like pattern may reflect a paleovalley in the basement rocks.

The major folds in the Smoothwater Lake, Maple Mountain, and Lake Temagami
zones trend north-south, whereas in the Montreal River zone they strike generally
northeast, and in the McGiffin zone, northwest (see Figure 7). In the first three
zones, there are minor or intermediate folds trending east-west, and in the last two,
folds trending generally north-south.
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Maple Mountain Area

FOLDS

Three major fold sets that trend north, northwest, and northeast, are present.

North-trending folds such as the Maple Mountain Syncline and the Obabika Lake
Syncline have curved axes that strike north-northeast to north-northwest; fold axes
are horizontal or plunge gently north and south. Most are broad, open, basin-and-
dome structures with approximately upright axial planes. Dips on limbs are generally
less than 25 degrees, except near exposed basement rocks and in the Smoothwater
Lake Syncline where dips up to 80 degrees are encountered.

Northwest folds such as the McGiffin Syncline, the Landers Lake Anticline, and
the Florence Lake Syncline have axes that strike N4OW to N70W; fold axes are
horizontal or plunge gently east and west. Some, like the Florence Lake Syncline,
are apparently bent until they are approximately parallel to north-northwest fold
axes in adjacent zones. The northwest folds are also broad, open, approximately
upright basin-and-dome structures with gently dipping limbs except near exposed
basement rocks and in the McGiffin Syncline near the centte of the basin where dips
up to 65 degrees occur,

The axis of the main northeast-trending fold, the Lady Evelyn Lake Anticline,
strikes approximately N45E to N55E and plunges southwest at a low angle. Dips on
the limbs average about 10 degrees and this structure too is a broad, open fold with
an upright axial plane.

FAULTS

Faults in the Maple Mountain area can be divided into four groups on the
basis of orientation; north-northwest, northwest, north to north-northeast, and
northeast. All are apparently steeply dipping and have both dip-slip and strike-slip
components of movement.

North-northwest faults such as the Neault Creek, Upper Wanapitei, Sturgeon
River, and Wakimika Lake Faults occur mainly in the western two-thirds of the
area. They strike approximately N25W and apparently dip steeply. Movement has
resulted in right-hand and left-hand apparent horizontal offsets of Gowganda-
Archean and Gowganda-Lorrain contacts of up to 3 miles. Apparent horizontal
offsets of gabbro bodies are smaller, generally less than ¥2 mile. Late diabase dikes
are displaced several hundred feet across some of the faults. The north-northwest
faults are part of a regional fault system, the Onaping System (Wilson 1949) that
extends over a large region in this part of the Shield. Vertical movements produced
a series of horsts and grabens that strongly controlled deposition of the Huronian
sequence. Consequently, they were formed prior to deposition of the Huronian
sedimentary rocks but post-Huronian, post-Nipissing Diabase, and post-late diabase
movements have occurred as well.

Northwest faults such as the O’Gorman Lake, Donovan, and Montreal River
Faults strike approximately N45W and appatently dip steeply. Vertical and
horizontal movements have resulted in left-hand and right-hand apparent horizontal
displacements of up to several miles. The northwest faults are also part of a regional
fault system, the Timiskaming System (Wilson 1949). They were possibly formed
prior to deposition of the Huronian sedimentary rocks although evidence for their
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control of Huronian sedimentation is poor or lacking. They have been reactivated
periodically in post-Huronian and even post-Paleozoic time.

Faults such as the Stumpy Lake, Florence Lake, Greyowl Lake, and Eagle Lake
structures strike approximately north to N40E. Right- and left-hand apparent
horizontal displacements of a few hundred to a few thousand feet have occurred,
probably as a result of dominantly vertical movements.

Maple Mountain, Lady Evelyn Lake, and Maggie Lake Faults strike approxi-
mately N50E to N8OE. Right- and left-hand horizontal displacements of contacts
and fold axes of a few hundred to a few thousand feet have occurred.

The relationship between the Onaping and Timiskaming Fault Systems is con-
fused by the repetitive nature of the movement on them. In the Cobalt area and
northward, the two systems are superimposed but no clear-cut evidence of their
relative original ages can be established (H. L. Lovell, Resident Geologist, Kirkland
Lake, 1970, personal communication). The Onaping System faults definitely formed
prior to Huronian sedimentation, but evidence for controls on Huronian sedimenta-
tion by the Timiskaming System faults is poor. Consequently the Onaping System
may be the older, or the two systems may have originated at approximately the
same time. The northeast faults appear to be relatively younger as they displace fold
axes, and, possibly, northwest-trending faults.

MINOR STRUCTURES

Foliations, lineations, and minor folds are poorly developed in Maple Mountain
area, probably because of low intensity of deformation and lithologic character of
the rocks, that is, mainly coarse-grained sandstones. Axial plane foliations and
lineations parallel to fold axes are found in fine-grained pelitic rocks of the
Gowganda Formation, whereas lineations on bedding surfaces, presumably the
result of interbed slip during flexural folding, occur sparingly in Lotrain sandstones.

Two sets of foliations are present, one trending generally north-south, the
other, east-west. Foliations of the first set strike approximately N45W to N45E
and dip both east and west at angles ranging from 35 to 90 degrees. Many of the
north-trending foliations strike approximately north to N25W, parallel to major
fold axial planes. Foliations of the east-west set strike N60E to S70E (N70W) and
dip both north and south at angles of 60 to 90 degrees.

Lineations, slickensides on foliation and bedding planes, can also be divided
into two sets on the basis of orientation. Lineations of a north-trending set strike
aproximately north to N25W and plunge north at angles of 25 to 50 degrees.
Lineations of the east-west set strike N75E to S80E (N80W) and plunge east and
west at low angles.

Minor folds of one set have axes striking generally northeast to northwest and
plunging gently north, whereas folds of a second set strike generally east-west
and plunge gently east and west.
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ODM8B741

Photo 16~Brecciated rocks of the Gowganda Formation; Turner Township.

BRECCIA

Breccia formed by slumping of semi-consolidated sediment is common in the
Gowganda, Lorrain, and Gordon Lake Formations. Sequences of interbedded grey-
wacke and argillite in the lower part of the Gowganda Formation have been
extensively disrupted to form breccia consisting of angular to rounded rock fragments
in a generally sparse silty matrix (Photo 16). Fragments range in size from about
1 inch to several feet and are commonly deformed and fractured. The matrix is
massive, or locally exhibits flow lines around fragments. Breccia in the lower part
of the Lorrain Formation, probably formed by soft-sediment slumping, consists of
rounded fragments of sandstone in a siltstone or argillaceous sandstone matrix.
Breccia in the Gordon Lake Formation consists of small, angular to rounded chert
chips in a sandy or argillaceous matrix. Evidence that these breccias probably
originated by slumping of poorly consolidated sediments includes their occurrence
in certain lithologic sequences at certain stratigraphic horizons, and the deforma-
tional features in fragments indicative of relatively poor consolidation at the time
of disruption.

Lawton (1954) has described several extensive areas of breccia in Delhi
Township that are similar to the ‘Sudbury breccia’. These are unrelated to
discernible structural features, such as faults or folds, and to stratigraphy or
lithology. They occur in both the Lorrain and Gowganda Formations as transgressive
linear belts and consist of angular to rounded fragments of country rocks and possibly
Nipissing Diabase in a dark, fine-grained, flinty matrix. Rock fragments range in
maximum dimension from less than 1 inch to about 15 feet and commonly show
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evidence of milling. The matrix shows evidence of fluid behaviour in the form of
flow lines and penetration into thin cracks in fragments and adjacent country rocks.
The matrix is composed of comminuted rock materials and its composition varies
sympathetically with the country rock in which it is found. For example, breccia
matrix in Gowganda argillite is rich in chlorite and epidote, whereas in Lotrain
sandstone, it is mainly quartz and sericite. Breccia zones are transgressive across
structural-stratigraphic trends in the country rocks, contacts are sharp or gradational
over a few feet, and contact attitudes are highly variable. The Sudbury-type breccias
are younger than the Huronian, and probably younger than the Nipissing Diabase.
The origin of these breccias is unknown.

TECTONIC SYNTHESIS

Archean metavolcanics and metasediments were deformed about northwest-,
east-west-, and northeast-trending axes, probably during Kenoran and earlier
orogenic events. They were undoubtedly affected by more than one event as there
are angular unconformities in the sequence, deflection of eatlier-formed structures
by granitic intrusions, and imposition of later gneissic foliations on the granites.

After the end of the Kenoran orogeny, a major system of northwest-striking
faults formed. Resulting graben structures provided basins for deposition of the
sediments that constitute the Huronian Supetgtoup.

There is evidence, in the form of an angular unconformity below the Gowganda
Formation, cross-folds, and cleavage relationships, that the Huronian rocks were
affected by several mild deformational events.

Folds of the Maple Mountain area are non-cylindrical, doubly plunging, open
structures formed by flexural slip on bedding planes during several superimposed
deformational events. Major horizontal comptessive stresses oriented approximately
east-west formed the early north-south folds whereas the later, approximately east-
west folds were formed by horizontal compression acting in a generally north-south
plane.

The main fault sets are oriented northwest, north, and northeast. If these are
interpreted as normal (gravity) faults, then the principal stress active during their
formation was vertical. If they are interpreted as strike-slip faults, then the major
stresses would be oriented approximately north-south at one time, and east-west
at another. There is evidence for both strike-slip and dip-slip movement on most of
the faults, and consequently the following sequence of events is postulated:

1. Early normal (gravity) faulting and the formation of a graben
system into which sediments were deposited.

2. Folding of the sedimentary sequence about north-south axes
accompanied by strike-slip movement on reactivated faults.

3. Folding of the rocks about east-west-trending axes, again
accompanied by strike-slip movement on reactivated faults, and
possibly by intrusion of Nipissing Diabase bodies.
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CORRELATION OF AEROMAGNETIC DATA
WITH GEOLOGY

On examination of Aeromagnetic Maps 284G (Gowganda Sheet, GSC 1956),
1514G (Smoothwater Lake Sheet, GSC 1965d), 1513G (Pilgrim Creek Sheet,
GSC 1965c), 1503G (Obabika Lake Sheet, GSC 1965a), and 1504G (Lady Evelyn
Lake Sheet, GSC 1965b), it is apparent that most of the aeromagnetic features
in the Maple Mountain area can be related to bedrock geology.

Archean mafic metavolcanics are moderately responsive magnetically with levels
of 2,200 to 2,400 gammas. Felsic metavolcanics and metasediments are somewhat
lower, whereas Archean iron formations produce anomalies of up to 9,500 gammas.
The size and intensity of iron formation anomalies are related to dimensions and
grade of the iron formation. For example, the Kokoko Lake deposit, which is up
to 500 feet wide, 3.5 miles long, and averages about 30 percent Fe produces an
anomaly of 9,500 gammas whereas the iron formation in Leith Township that is
about 30 feet wide, 0.5 miles long, and averages about 15 percent Fe produces a
magnetic response of only 1,300 gammas.

Archean granitic rocks produce low (1,700 to 2,200 gammas), variable
magnetic responses. Areas of leucocratic rocks are low and relatively regular,
whereas more migmatitic ateas are generally higher (up to 2,400 gammas) and
irregular.

Rocks of the Gowanda Formation are variably responsive magnetically in
the range 2,000 to 2,500 gammas. There are apparently one or more magnetically
responsive units in the lower part of the formation. The Lotrain, Gordon Lake,
and Bar River Formations produce low, relatively uniform magnetic responses in the
1,800 to 2,200 gammas range.

Nipissing Diabase bodies are moderately responsive and they produce a striking
pattern of alternating magnetic highs and lows along their outcrop traces. Magnetic
highs of about 2,400 gammas alternate with magnetic lows of about 2,200
gammas. Petrographic examination shows that unaltered gabbros contain minor
to moderate amounts of ilmenite-magnetite, Metamorphism resulted in alteration
of the ilmenite of the original ilmenite-magnetite intergrowths to leucoxene and
sphene, leaving the magnetite lamellae unaltered. In addition, uralitization of the
pyroxene resulted in the formation of magnetite that appears as a fine dust in the
uralitic amphibole. Consequently, metamorphism produced an overall increase in
magnetite content, and a change in the oxide mineralogy from ilmenite-magnetite to
magnetite. In Table 11 oxide mineralogy and content is compared with magnetic
response as deduced from the Aeromagnetic Maps. It is evident that the altered
magnetite-bearing metagabbros are more responsive magnetically than are the il-
menite-magnetite-bearing fresh gabbros and that the alternating pattern of magnetic
highs and lows can probably be related to metamorphism.

Late olivine diabase dikes produce narrow, linear anomalies that assist in tracing
these dikes. Magnetic intensity varies from about 2,100 to 2,400 gammas, some
dikes are more responsive than others, and magnetic intensity commonly varies along
the trace of a single dike. Presumably the magnetic variations are due to
variations in magnetite content of the dike rocks.

There are several magnetic anomalies in the area that cannot be correlated
directly with bedrock geology. In the north, a broad, southeast-trending anomaly
approximately 1,000 gammas above the ‘background’ of about 2,300 gammas occurs
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Table 11 COMPARISON OF MAGNETIC RESPONSE OF NIPISSING DIABASES (OF THE MAPLE
MOUNTAIN AREA) WITH OXIDE MINERAL COMPOSITION AND CONTENT

SAMPLE* OXIDE MINERAL OXIDE RELATIVE
NoO. ROCK TYPE COMPOSITION CONTENT** MAGNETIC
IN PERCENT RESPONSE***
LMM-111 Pyroxene gabbro Ilmenite-magnetite 0.1 Low
CMM.-89 Pyroxene gabbro Ilmenite-magnetite 0.3 Intermediate
CMM-70 Pyroxene gabbro Ilmenite-magnetite 1.3 Intermediate
76-01 Granophyric
pyroxene gabbro Ilmenite-magnetite 7.0 Low

LMM.-86 Metagabbro Magnetite 2.0 High
MMM-148 Metagabbro Magnetite 1.5 High
MMM-103 Metagabbro Magnetite 5 High
CMM-1 Metagabbro Magnetite 1.0 High

* See Table 9 for location of samples.
** Oxide content determined by point count modal analysis,
**+* Relative magnetic response !etermined from Aeromagnetic Maps (GSC 1956; 1965a, b, ¢, d).

over areas underlain by Huronian sedimentary rocks and Nipissing Diabase.
Mcllwaine (1971) pointed out that the anomaly has the same trend as exposed
basement rocks, including iron formation, in the northern part of the area, and
attributes the anomaly to a basement topographic ‘high’ under a thin cover of
Huronian rocks. This may be true in the north, but in the south, the anomaly
persists over areas underlain by the upper part of the Huronian sequence where
the basement must be at great depth. It is possible that this anomaly is due to
highly magnetic basement rocks such as iron formation, or to a large sill-like mafic
body at depth.

At the northern end of Lady Evelyn Lake there is a broad east-west anomaly
over areas underlain by Gowganda Formation and Nipissing Diabase. The anomaly
has a pattern and intensity similar to that of nearby Nipissing Diabase bodies and
could consequently indicate a large, subsutface gabbro sill.

ECONOMIC GEOLOGY

Exploration has been carried out sporadically in the Maple Mountain area for
the past 70 years for silver, gold, base metals, uranium, and iron. To date, there
has been only limited production of silver and cobalt.

Small, but commonly rich, vein deposits containing native silver and associated
iron-nickel arsenides occur in Nipissing Diabase intrusions in the northern two
tiers of townships. These deposits are similar in mineralogy and mode of occurrence
to those at Cobalt and Gowganda.

Sulphide minerals containing copper and zinc, with minor lead and nickel, and
commonly with appreciable gold and silver, are found in the southern part of
the map-area. Mineralization occurs as disseminations and massive pods in highly
altered Nipissing Diabase, and in quartz-carbonate veins in and around the gabbro
intrusions. Sulphide mineralization also occurs in the Archean metavolcanics and
with iron formation. In addition, minor amounts of sulphide minerals, mainly
pyrite with some chalcopyrite, occur in several of the Huronian formations,
notably the Mississagi, Bruce, Gowganda, and Lorrain. Sulphide mineralization has
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recently been discovered immediately outside the map-area in Stull Township
but its mode of occurrence is not known.

Iron formations of the Algoma-type (oxide facies) occur in the Archean
‘greenstone’ belts exposed in the map-area (Gross 1965). There has been no
production from these, but similar deposits outside the map-area to the north and
southwest have been utilized. Several deposits within the Maple Mountain area,
notably the Burwash Lake and Kokoko Lake iron formations are probably of
sufficient size and grade to warrant future production.

Uranium mineralization similar to that of the Elliot Lake area occurs in
quartz-pebble conglomerate and grit at or near the base of the Mississagi Formation
in the Turner Township area. Exploration has demonstrated the existence of
extensive, but low grade uranium deposits here.

HEAVY METAL CONTENT AND CONDUCTIVITY OF SURFACE WATERS
IN THE MAPLE MOUNTAIN AREA

Thirty-three one-quart samples of surface water were collected from thirty lakes
and streams in the map-area. These were analyzed in the geochemistry laboratories,
McMaster University, by Titania Mayer under the supervision of Dr. J. R.
Kramer.

Since trace metals are generally present in natural water in concentrations
below the sensitivity limits of the atomic absorption specttrophotometer, an extrac-
tion technique using ammonium pyriolidine dithiocarbamate as a chelating agent
and methyl isobutyl ketone to extract these chelates was used. The technique
enhanced sensitivity and improved the detection limit to less than 0.5 parts per
billion. Conductivity was measured in a bridge-type instrument using a cell having
a constant of 0.1.

The amount and kind of material in solution in the waters of any given lake
depends on a number of factors, including the nature of the bedrock and surficial
deposits in the lake basin, characteristics of the lake water itself such as pH, and
contributions from outside the system in the form of rain and snow. In most
natural lake waters cadmium is generally present in concentrations of less than 1
part per billion, nickel is rarely meausrable above 2 parts per billion, and zinc and
copper above 5 and 10 parts per billion respectively (J. R. Kramer 1970, personal
communication).

In Table 12, the heavy metal contents and conductivities of various lake waters
are correlated with bedrock and surficial geology of their basins. Many lakes in the
Maple Mountain area have above-average heavy metal contents, especially of nickel
and zinc. In general, lakes whose basins (basin being defined as the area extending
outward from the shore for approximately 1 mile plus the area covered by water)
are underlain mainly (more than 30 percent) by gabbro have relatively high
chromium and zinc, and low cadmium and copper contents. Lakes underlain by
the Gowganda Formation have relatively high copper and nickel, and low chromium
and zinc contents. Lakes underlain by Lorrain Formation have moderate to high
copper, nickel, and zinc contents. Lakes with drift filled or swampy basins tend to
have higher heavy metal contents than those with rocky basins.

One water sample was taken from the Lady Evelyn River about 1 mile north
(downstream) of a number of copper-zinc sulphide occurrences that are found
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along the channel at the watet’s edge in Barr Township. Comparison of the heavy
metal content of this sample with others taken south (upstream) of the mineral
occurrences shows that it is appreciably higher in nickel (23 parts per billion versus
2.5 to 8 parts per billion) but not in copper (2.2 ppb versus 1 to 2 ppb) and is
lower in zinc (2.2 ppb versus 4.5 to 7.5 ppb). This would indicate that heavy
metals such as zinc and copper do not remain long in solution in anomalously high
concentrations.

However, zinc can be present in lake water in concentrations of more than
10 times ‘local background’ as is indicated by the results from Stewart Lake,
Haentschel Township. Here zinc is present in the water in concentrations of 123
parts per billion. The source of this zinc is probably local and is especially interesting
in view of the fact that Stewart Lake is located about 8 miles from known base
metal occurrences in Stull Township.

SILVER AND COBALT

Native silver in association with Co-Fe-Ni arsenides is found at several localities
in the map-area; these deposits occur in narrow carbonate and quartz-carbonate veins
in Nipissing Diabase intrusions. Other associated minerals found include chalcopyrite,
pyrite, sphalerite, galena, bismuth, annabergite, and erythrite.

Veins up to several inches thick occur singly in narrow fractures or as multiple
vein systems in shear zones. Aplite dikes, as the Rustex Mine (property 49) in
Leith Township and the White Reserve Mine (property 6) in Whitson Township,
are found parallel to some veins and the two appear to be genetically related.

The host rock in all these examples is Nipissing Diabase. Throughout the region
there appears to be an association of mineralized veins with the footwall contact
of the gabbro. The deposits at the White Reserve Mine (property 6), The Triangle
Silver Mine (property 58), and the Rustex Mine (property 49) are examples. A
few are associated with the hanging-wall contact; the Wilder occurrence (property
59) in Donovan Township is an example. Strike of the veins or vein systems is
either normal to or parallel to the gabbro contacts.

The ore shoots found to date have been small but are commonly rich. Only
the Rustex and White Reserve Mines have records of (limited) production.

DESCRIPTION OF PROPERTIES

This section describes the properties and mineral deposits that have been
explored for silver and cobalt in the Kirkland Lake and Sudbury Resident
Geologists’ regions. Table 13 indicates information that is on file in the Resident
Geologists’ offices in Kirkland Lake and Sudbury. Numbers in brackets following
each heading refer to property numbers on the maps (Maps 2256, 2257, 2258,
2259, and 2260, back pocket). Property ownerships are as of September 15, 1969.
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Table 13 ASSESSMENT DATA, FOR THE MAPLE MOUNTAIN AREA, ON FILE WITH ONTARIO
DIVISION OF MINES AS OF 31 DECEMBER 1969
TYPE OF S-SUDBURY FILES NUMBER OF  DATE OF
FILE NAME TOWNSHIP INFORMATION  KL-KIRKLAND  DRILL HOLES  WORK OR
LAKE FILES* AND FOOTAGE FILE
Ames, Ezra Corkill DD KL 1-483/ 1964
Atgennum Silver Mines Led. Banks AMAG KL 1969
Argentium Silver Mines Ltd. Speight AMAG KL 1969
Argentium Silver Mines Ltd. van Nostrand GL; EM; GC; «Tt KL 1968
Argentium Silver Mines Ltd. Whitson GI_L; l_)l_D; EM; GC; KL 5-3032’ 1968
1Tr; sTr
Armstrong, J. (Betgeron) van Nostrand Correspondence KL 1951
Barbana Mining Corp. Li Klock GL KL 1943
Button van Nostrand Correspondence KL 1948
Byles, George Ray GL KL 1960
nadian Johns-Manville Co. Led. g'mnu, Dundee, GP S 1968
eagram
Canadian Johns-Manville Co. Ltd. Turner DD and sections S 3-3043’ 1968
Charron Auld GL KL cirea 1912
Consolidated Red Poplar Mines Ltd.  Donovan GL; DD; clippings; Tr. KL 6-1023/ 1963
Darby Mines Ltd. Whitson GL; Thin section; KL 1948
Hand Sample
D’Eldona Gold Mines Ltd. Turner DD; SA; Plans; S 19-3179* 1956
3 Property report
Delhi Temagami Gold Mines Ltd. Delhi GL; DD; SA S 1-200.3’ 1947
Denison Mines Ltd. Seagram DD K S 1-2159’ 1968
Denison Mines Ltd. Seagram DD and section S 2-3011’ 1969
Derosier, D. Aston KL 1957
Derosier, D. Cynthia GL; DD; 8A; and sample KL 15-1034/ 1957-1963
Dominion Gulf Co., Group 1 Cynthia GL; DD; MAG; Tt KL 4.2831 1952, 1954
Dominion Ores Ltd. Whicson GL KL cirea 1913
Duggan, H. Donovan Reference KL 1926
Explorztton Syndicate of Ontario North Williams GL; SA; Clipping KL 1925
Garv Charters GL KL 1962
Goldle Lake Mining and van Nostrand SA; Clipping KL 1928
Development Co. Ltd.
Gowganda-Duggan Silver Mines Ltd. Donovan GL KL 1961
Haines Donovan Refetence KL 1926
Hardie, Arnold A. Cynthia 1Tt KL ok 1969
Hardiman Bay Mines Ltd. Brewster GL; DD; MAG; EM KL 1-507" 1965-1966
Harrison-Hibbert Mines Ltd. Turner DD S 9-1468.5 1954
Hgmson-Hibbert Mines Lid. Turner GL S 1956
Hitchcock Auld GL KL 1912-1958
udson Bay Leith GL; Hand Sample KL 1910-1966
Ironco Mining and Smelting Co. Ltd. Cotton GL GP; Pros. S 1962
Ironco Mining and Smelting Co. Ltd.  Cotron DD; Pros S 11-5029.5" 1964
Itronco Mining and Smelting Co. Ltd. Cotton DD repott and sections S 1965
Keevil Mining Group Ltd. Aston MAG EM KL 1965
Keevil Mining Group Ltd. Cynthia MAG, EM KL 1965
Kell, Hugh Corkill GL KL 1917
Kenned Syndicate Donovan GL KL cirea 1911
Kordol Exploration Ltd. Auld GL; DD; UG; SA KL 14-3089’ 1961, 1962
Lahay, L. J. Delbi DD S 11-702 1952
Ixsct, Het:]r¥ (The Macrae Mining DeMorest GP S 1969
Leroy, Sam Speight GL KL 1963
Lucky Six Donovan Claims sketch KL e
McCready, W. Cynthia Dip Needle; KL 1949
and Samp e
acLeod, Duncan, and Kearney, Don Ray 6: KL 1925
McWatters Gold Mines Ltd. Donovan D Clnppmg KL 17-1274 1951
Martin Brewster KL pre 1920
Mactagami Ex&lorcrs Oorp Auld G L; Clipping KL 1963
Mattawapika Claims (H. A. Mark) Klock G KL 1969
Mayer Mining Co. ].td Aston Clipping KL 1960
Mayer Mining Co. Ltd Cynthia Cli lemg KL 1960
National Stee] Corp of Canada Led. Cotton S 1954
National Steel Corp. of Canada Lid.  Cotton DD and sections S 37-10, 136.5' 1955
New Delhi Mines Ltd. Delhi GP S 1952
New Delhi Mines Ltd. Delhi DD . S 6-1270" 1952
New Delhi Mines Lid. Delhi DD and sections s 5-1290° 1956
. . and plans
New Norzone Mines Led. Delhi H S 1952
Ni-Ag-Co Mines Ltd. Whitson GL; DD; UG KL 2-559" 1950
Noranda Mines Ltd. Clary DD;SA’ S 1-1001’ 1967
Noranda Mines Lid. DeMorest DD: SA S 1-777* 1967
N omnda Mines Ltd Turner DD S 4.-2989" 1967
Nor: 0 Mines Turner S 1954
Omgol Mining Co Led. Corkill Clxppms KL 1965
Pearson, George Corkill GL KL 1949-1957
Pollock, Bruce Ray GL KL 1964
Qumlnn AL Speight GL KL 1950
Rusty Lake Mining Corp. Leith GL; DD; SA; UG; KL 9-2461’ 1935-1964
Cli ping, “Thin section;
. Reference; Hand Sample
Shannon, H. S. Delhi GL S 1950
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‘Table 13, continued

TYPE OF S-SUDBURY FILES NUMBER OF  DATE OF
FILE NAME TOWNSHIP INFORMATION  KL-KIRKLAND  DRILL HOLES WORK OR
LAKE FILES¥ AND FOOTAGE FILE
Siconor Mines Ltd. Donovan g% ¥AG Clipping; KL 1960
Silver Chest Mines Ltd. Corkill GL; Correspondence KL 1947
Silver Chief Mines Led. Turner GL: SA S 1949
Silver Valley Mines Ltd. Leith GL: Chppm KL 1933 1959
Solid Silver Mines Ltd. Auld GL; lg Clipping KL 58-1964
Spencer Speight GL; ‘l': KL cma 1912
Stanwick, Steve Speight rTr KL 1970
Taylor, E O. Speight Gl; 1Tt KL 1912, 1950
Thompson-Lundmark Gold Mines Ltd. Donovan GL; DD KL 10-713/ 1949-1956
Triangle Silver Mines Ltd. Auld GL; UG; Hand Sample KL 1920-1958
Truss, T. C. Auld GL Thin section; KL 1953
. Hand Sample
‘Walton-Quinlan Auld GL; DD; Hand Sample KL 2-69" %g;é -1953,
1957
Welsh, Beatrice M. Auld GL; DD KL 6-1800" 1959
Welsh, Beatrice M. Charters GL; DD KL 5-961’ 1961
Welsh, Beatrice M. Donovan GL KL 1961
‘White Reserve Mines Ltd. Whitson GL; DD; UG; Thin KL 3-2107 1918,
. section; Hand Sample 1948-1951
Wilder, F. Donovan GL KL 1920, 1945
Wilkinson Leich GL KL 1956

* Entries from Kirkland Lake files mainly from Loveil 1970.
** Gunnex Ltd. completed 21 holes, 2,500’ on this property in 1970.

Abbreviations:
A Airborne
DD (2-2000") Diamond drilling, two holes, 2000 feet total
EM Electmmngnenc
Geochemical
GL Geological (may include maps and reports; company prospectuses and financial statements)
GP Geophysical
MAG Magnetic, magnetometer
Pros Prospectus
SA Sampling, assaying beneficiation studies
Tt Trenching (tTr — rock trenching; sTr — soil trenching or stripping)
uG Underground geology (also includes level plans with no geology)

ARrRGENTIUM SILVER MINEs LimiTep (1)

BeErcERON LAKE DeprosiT

The Bergeron Lake deposit area is in van Nostrand Township and its approximate
location is shown on the Makobe Lake Map (Map 2257, back pocket). The location
of the pits shown on the map is taken from George (1968). They were not
observed during field work and the following description is from Knight (1907,
p-126):

Bergeron’s claim at south end of Bergeron lake, township of Van Nostrand. About 250 feet
southeast of the portage a shaft has been sunk 25 feet. There is a vein here which shows about
an inch of smaltite. Between here and the end of the portage mentioned another shaft has been
sunk at the junction of two cracks. Cobalt bloom was noted on the surface at some points. The
veins are in diabase.
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ArGENTIUM SILVER MINEsS LiMmrTED (2)

DarBy SILVER MINE

In 1969, the company held a large block of claims about 1 mile wide along
the eastern boundary of Whitson Township. Most of the claims are unsurveyed, but
a few, including MR12840, MR17898, MR30303, MR30304, MR30306, MR30307,
MR30308, MR30309, MR31310, MR31311, and MR38837 are surveyed. The
main areas of interest on the property are two old mines, The Darby (2) and the
White Reserve (6) Mines; see the Makobe Lake Map (Map 2257, back pocket)
for the approximate location of these properties.

The main occurrence here is on surveyed claim MR12839, which represents an
approximate restaking of HF23 (see Knight 1907, Map).

The claim was first worked around 1908 and 1909 but since that time there
appears to have been little or no serious exploration attempted; the claim was
mapped by Union Miniere Explorations and Mining Corporation Limited in 1968.

Robert Thomson {(1948) described the property in some notes he made
following a visit to the property; the following two paragraphs are condensed from
these notes:

There ate two short adits and a shallow shaft (the shaft was not found by the
field party). The two adits have been driven into the gabbro ridge along the
western shore of Darby Lake. The South Adit, which is about halfway along the lake,
is about 120 feet long and trends N60W; there is a 20-foot deep winze about
80 feet from the portal. The North Adit is about 50 feet long trending S85W.

A short distance north of Darby Lake on top of the gabbro ridge is a shaft
reported to be about 100 feet deep.

GENERAL GEOLOGY

The claim is underlain entirely by a westetly dipping Nipissing-type intrusion.
Much of the intrusive rock on the property is red pegmatitic granophyre; this is
especially so close to and at the adit portals. Robert Thomson (1948) found that
veins are common near the contact of the granophyre with the more normal quartz
gabbro. About 250 feet north of the South Adit this contact can be seen.

Veins

Knight (1907) mentioned the occurrence of six small veins from 174 inches or
less in thickness and according to Robert Thomson (1948) five of these are on the
western shore of Darby Lake. The vein structure in the South Adit in coatse-grained
granophyric gabbro varies from a breccia zone up to 9 inches wide down to a mere
fracture. It strikes N60W and dips 81S at the end of the adit. Robert Thomson
(1948) observed erythrite and annabetgite in the breccia zone.

Along the vein structure in the North Adit fractures and slips occur across a
width of 9 feet; the main one is along the south wall and this dips 82S. Thomson
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(1948) observed minor carbonate vein material with erythrite; also observed were
native bismuth and cobalt arsenides. The bismuth occurs in narrow veinlets less than
1 mm thick.

A vein with erythrite strikes N50W through the shaft collar and dips out of
the south side of the shaft at a depth of about 20 feet. Another vein at a depth of
80 feet is reported to contain cobalt. There is very little catbonate vein material in
the vein structure (Thomson 1948).

ARGENTIUM SILVER MINEs LiMITED (3)

GoLpiE LAKE DEePosIT

At the northeast end of Goldie Lake, in van Nostrand Township, is a shaft that
is 131 feet deep with 35 feet of crosscutting (OBM 1915, p. 128). An old blue-
print of the area adjacent to the shaft is on file in the Ontario Division of Mines,
Kirkland Lake Resident Geologist’s Office. It indicates that the vein on which the
shaft was sunk (No. 2) has been explored on the surface for a length of 60 feet
from the shaft at a bearing of N8OE. It also reports an assay of 65 ounces of silver
per ton over 12 inches. There are numerous other sub-parallel veins in the general
vicinity of the shaft. For the general location of this deposit see the Makobe Lake
Map (Map 2257, back pocket).

ArGENTIUM SILVER MINEs LiMmITED (4)

Niccorrte LakE DEposIT

Three shallow pits (each about 8 feet by 8 feet) were found on the eastern shore
of Niccolite Lake in van Nostrand Township. These pits were put down to test a
4-inch aplite dike that strikes N20W and dips to 70E. The only mineralization ob-
served was some erythrite in a fracture in the aplite.

Peter George (1968) mentioned numerous pits along the north-pointing pen-

insula of gabbro in Niccolite Lake.
See the Makobe Lake Map (Map 2257, back pocket) for the approximate loca-
tion of this deposit.

ARrRGENTIUM SILVER MINEs Limrtep (5)

SkuLL LAKE PROPERTY

Sergiades (1968, p.366) reported several veins, about 1 inch wide, in Nipissing
Diabase on the eastern shore of Skull Lake in Speight Township; these veins showed
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some silver and smaltite. For the approximate location of this property see the
Makobe Lake Map (Map 2257, back pocket).

ARGENTIUM SILVER MINES LiMITED (6)

WHITE RESERVE MINE

The main workings of this mine are on surveyed claims MR30307 and MR30308,
in the eastern part of Whiston Township (see the Makobe Lake Map, Map 2257,

back pocket, for the approximate location of the mine); these claims represent the
former claims RSC55 and RSC56.

HISTORY AND DEVELOPMENT

According to Sergiades (1968, p.364) silver was first discovered here by the
White brothers in 1907. In 1908, trenching and pitting were carried out by Cana-
dian Ores Limited and the main shaft was put down 125 feet (Sergiades 1968).

In 1909 and 1910 the property was operated by White Reserve Mines Limited.
This company deepened the main shaft to 140 feet and lateral development was done
on the 70-foot and 140-foot levels. A 200-foot adit was also driven into the gabbro
along Vein No. 21, which was the most productive vein on the property.

In 1914, the property was held by The White Reserve Mining Company Limited.
Development by this company to the end of 1918 included the following: the main
shaft was sunk a further 10 feet to a depth of 150 feet with a total 215 feet of
lateral work on the 70-foot level and 822 feet on the 140-foot level. Three other
shafts were also put down: No. 21 shaft was 90 feet deep with 110 feet of drifting
on the 30-foot level; No. 10 shaft was 50 feet deep and No. 14 shaft 30 feet deep
(Sergiades 1968).

There appears to have been little or no further underground work done since
that time although various interests have carried out surface work and diamond
drilling.

The White Reserve Mining Company Limited, in 1920, optioned the property
to a group of individuals headed by J. B. Tyrrell (ODM 1921, p.125).

In 1945, Niki Silver-Cobalt Mines Limited dewatered and examined the work-
ings (ODM 1946, p.95).

Ni-Ag-Co Mines Limited was formed in 1946 and their five-claim property
included the White Reserve Mine. In 1950, this company dewatered the under-
ground workings. The surface work included 200 feet of trenching and three
diamond drill holes totalling 2,107 feet; underground exploration included five
diamond drill holes totalling 618 feet.

The property was taken over by Argentium Silver Mines Limited in 1968
(Sergiades 1968). An option was taken on the property that same year by Union
Miniere Explorations and Mining Corporation Limited. Work done by Union
Miniere included geophysical, geochemical, and geological surveys and five diamond
drill holes totalling 3,022 feet.

Some surface blasting has also been done by Argentium Silver Mines.
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GENERAL GEOLOGY

Feldspathic and micaceous sandstones have been intruded by a sill of Nipissing
Diabase. Both the sedimentary rocks and the sill dip gently to the west; Peter
George (1968) estimated a dip of 15 to 20 degrees for the sill and Collins (1913,
p.56) gave a dip of 25 degrees at Darby Lake.

There are two north-south-trending ridges of gabbro separated by a depression
through Darby Lake and extending to the south. Robert Thomson (1951) stated
that in some old reports it has been suggested that this depression represents a
major fault that is readily observable in the underground workings. However, in
an examination of the workings Thomson (1951) did not find any evidence to
suggest a major fault.

There ate, however, two distinct types of gabbro on either side of the de-
pression. The gabbro is fine-grained to the east of the depression and more coarse-
grained and granophyric to the west.

ECONOMIC GEOLOGY

A total of 24 veins have been found on the surface and several of these have
been explored underground. Figure 8 shows the location of these veins.

All the veins are entirely in Nipissing Diabase and they are usually associated
with aplite dikes (Robert Thomson 1951). George (1968) stated that the veins
are in narrow fractures that are commonly sub-horizontally slickensided. Wall-rock
alteration includes carbonatization and to a lesser degree epidote alteration.

The following paragraphs describing the veins have been summarized from
Robert Thomson (1951).

The veins have been found on both sides of the Darby Lake depression but
none has been traced across the depression. The veins are sub-parallel and form
a set striking northwesterly and have a vertical dip. Two north-striking veins were
found on the 140-foot level.

The veins occur near the contact of a transition zone between coarse-grained
gabbro overlying fine-grained gabbro; none has been traced to either the upper
or lower contact of the sill. It is difficult, however, to trace the veins over any
great distance as the vein structures are narrow fractures. Although the otre shoots,
which have been found, were rich, they were very small,

Robert Thomson (1951) observed the following minerals: native silver, which
occurs in the veins and as leaf silver in the wall-rock; niccolite; bismuth; gold,
reported from No. 10 vein; cobalt, reported from No. 10 vein in amounts up to 10
percent over 7 inches; chalcopyrite (minor); and ullmannite (NiSbS), one of the
cobaltite group, in the gabbro. Pink, white, and dark grey calcite also occurs. The
dark grey to black calcite contains magnetite. The texture of the calcite in some
of the veins indicates that it may occur as a replacement of the gabbro.

No. 21 Vein

This vein was the most productive and most extensively developed. Thomson
70



}(] 1951) examined the vein and the following two paragraphs are summarized from
is report:

The vein is up to 1¥2 inches wide and silver has been found in the wall-rock
up to 1 inch from the vein. The vein strikes N77W and is nearly vertical. It has
been traced for 200 feet east of the shaft by pits and trenches and at the extreme
east the vein is just a narrow fracture.

Specimens examined from the dump of the No. 21 shaft are of pink calcite,
although other parts of the vein are dark grey, containing argentite and some
native silver. In part, the vein is a breccia in which gabbro inclusions are com-
pletely altered to dark gteen scaly chlorite. Vugs, up to ¥ inch in diameter, contain
clear calcite crystals. Chalcopyrite is minor in both the vein and the wall-rock.
Cobalt arsenides are present and some appear to be safflorite (Co,Fe) Asz.

Production

According to Sergiades (1968, p.364), a probable 18,002 ounces of silver
were produced in 1909 and between 1920 and 1940 there was a total of 6,773
ounces of silver and 452 pounds of cobalt and 267 pounds of nickel produced.

Underground Workings

Four shafts were put down by early workers and these were known as the
Main Shaft, No. 10 Shaft, No. 14 Shaft, and No. 21 Shaft. The shafts were
numbered according to the vein number on which they were put down. Under-
ground workings are shown on Figure 9 (most of the information in this section
is from company plans).

The Main Shaft is vertical and is just north of No. 7 vein (not labelled on
Figure 9) and is reported to be 150 feet deep. Levels have been developed at 70
feet and 140 feet.

No. 10 Shaft is 50 feet deep; from the shaft there is also an adit bearing
N78W into the gabbro hill. A vein structure up to 3 inches wide with erythrite
is found in the adit (vein not shown on Figure 9).

Sergiades (1968) reported a depth of 30 feet for No. 14 Shaft; Thomson
(1951) reported two fractures about 5 feet apart containing erythrite.

No. 21 Shaft is 90 feet deep with a level developed at 20 feet; these workings
di) not connect with the Main Shaft. The level has been stoped to the surface in
places.

Diamond Drilling

Diamond drilling programs were undertaken by Ni-Ag-Co Mines Limited and
Union Miniere Explorations and Mining Corporation Limited.

Assays reported in the Ni-Ag-Co Mines drill logs on file with the Ontario
Division of Mines (Resident Geologist’s Office, Kirkland Lake) indicate only trace
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amounts of silver in hole No. 3. Underground drilling by Ni-Ag-Co Mines is indicated
only by underground plans of this company on file with the Ontario Division of
Mines; no logs ate on file.

Union Miniere Explorations and Mining Corporation Limited drilled five holes
in the vicinity of the mine workings; all were put down to explore the downward
extension of known veins.

The No. 1 hole was under 21 and 22 veins, No. 2 under 7, 8, 9, and 10 veins,
No. 3 beneath 12, 13, and 14 veins and No. 4 beneath 3, 4, and 5 veins; hole
Nol; 5 was put down under two mineralized zones on the western shore of Darby
Lake.

Assay results indicated a 4-foot wide zone from 478.5 feet to 482.5 feet in
hole 3 that averaged 1.60 ounces of silver per ton. All other assays were less than
0.30 ounce per ton (Assessment work files, Ontario Division of Mines, Resident
Geologist’s Office, Kirkland Lake).

Geophysical Surveys

Union Miniere Explorations and Mining Corporation Limited conducted ground
and air magnetic surveys, and ground electromagnetic surveys, of the property.

The air magnetic surveys outlined the gabbro. The ground magnetic sutvey also
showed numerous anomalies; one of these within the gabbro was attributed to
thickening of the gabbro due to faulting.

Four conductors were outlined by the electromagnetic survey; none, however,
were of economic significance.

Geochemical Survey

Union Miniere Explorations and Mining Corporation Limited also undertook
a bedrock geochemical sutvey to obtain data on the distribution of Ag, Co, Ni, and
Bi in the gabbro.

Several anomalous areas were found but none was considered significant.

W. S. ArRMSTRONG, EsTATE (7)

In 1969, this property between Philbrick and McKenzie Lakes in Speight
Township consisted of 5 surveyed claims: HR726, MR5128, MR5129, MR5130,
and MR5268. The claim group straddles the northwestern rim of the Philbrick
Lake gabbro basin; see the Makobe Lake Map (Map 2257, back pocket) for the
approximate location of this property.

During the field work in 1969, a pit was found on MR5129 and a series of
3 pits were found on HR726.

The pit on MR5129 is approximately 6 feet by 4 feet and 4 feet deep. It has
been put down on a vertical fracture zone striking N15E. Epidotized slickensides
were observed in the dump material.
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On HR726 a series of 3 pits were observed on the northwestern side of the
gabbro ridge (top pit is 5 by 5 by 3 feet deep, middle pit is 6 by 6 by 5 feet deep,
and bottom pit is 4 by 4 by 4 feet deep). They are each 20 feet apart and have
been put down on a narrow fractute zone trending N50W; some calcite with
minor pyrite was observed in the dump material.

W. A. Bearry (8)

This Charters Township property is described in McIlwaine (1971) and its
approximate location is shown on the Smoothwater Lake Map (Map 2256, back

pocket).
Anbrew Byserc (9,10,11)

In 1969, the owner held two properties in Donovan Township and one in
Charters Township; the approximate locations of these properties are shown on
the Smoothwater Lake Map (Map 2256, back pocket).

CuARTERS TowNsHIP (9)

This Charters Township property is described in McIlwaine (1971).

Gowcanpa-Duccan MINE (10)

The claim is undetlain by fine- to medium-grained Nipissing Diabase and is
near the footwall contact of the west-dipping northeast rim of the Smoothwater
Lake gabbro basin.

Mineralization was evidently discovered here in 1909 and some development
work was done at that time in the form of trenching (Burrows 1921). Burrows
described a vein on HR720 (MR30245 is an approximate re-staking of HR720)
as follows:

... On claim HR. 720 there is a calcite vein three inches in width with strike N.71 degs.W.,
that has been traced for about 400 feet on the claim and on adjacent claim to the northwest
for 200 feet. A little native silver, smaltite and niccolite were found in places in the calcite. A
pit 10 feet deep was sunk on the vein 150 feet east of No. 4 post. Just west of the pit is

another vein, three inches in width, showing calcite with a little smaltite, crossing the longer vein.
Two veins of calcite carrying bloom and copper pyrite occur in Northwest part of claim T.C.418.

Two shallow shafts were put down in 1923 by the Gowganda Duggan Silver
Syndicate (ODM 1924, p.87). Shaft sinking continued during the following
year and by the end of 1924 there were three shallow shafts; one of these was
down to 50 feet and 40 feet of drifting was done from the bottom (ODM 1925,
p.156). In 1926, the main shaft was continued from 50 feet to a depth of 165
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feet (ODM 1926, p.147). This work was performed by Gowganda-Duggan Silver
Mines Limited. In 1927, the main shaft was put down to 312 feet and levels
established at 150 feet and 300 feet. Drifting on the 150-foot level went for 65
feet east and 60 feet west from a 20-foot crosscut. There was 235 feet of cross-
cutting and 208 feet of drifting on the 300-foot level (ODM 1927, p.159). Only
some of the shafts were found by the field party.

By the end of 1928 greater than 900 feet of lateral work was completed with
over 800 feet of this on the 300-foot level (ODM 1928, p.169).

Batchelor Duggan Mines Limited acquired the property in 1936 but no work
was recotded.

In 1963, the property was optioned by Consolidated Red Poplar Minerals
Limited from the present owner and work was carried on over the summer
months. This work included cleaning out and deepening some of the old trenches.

Numerous samples were collected but assay results indicated low ‘silver values’
(Sullivan 1963). The logs of six diamond drill holes were submitted for assess-
ment credit; these holes totalled 1,097 feet and were all drilled from north to
south. Four were drilled to the west of the shaft to investigate the downward
extension of the main vein but met with limited success. The others were drilled
to the east of the shaft to investigate the reason for underground development
southeast of the shaft (Sullivan 1963). Assay results were all very low with 0.22
ounce of silver per ton over a core length of 2 feet, the highest result obtained.

A sample from the 10-foot depth in a shallow shaft gave 311.9 ounces of silver
per ton on assay (Sullivan 1963).

Traompson MiNe (11)

This property was held, in 1969, by Andrew Byberg by virtue of his staking
the four claims MR50297, MR50484 to MR50486; the mine is just north of
Collins Lake, Donovan Township.

The Thompson deposit was found prior to 1920 and eatly development con-
sisted of the sinking of a shallow shaft, to about 30 feet, and some trenching. In
1920, the property was optioned to Thompson-Lundmark Gold Mines Limited.
Subsequently short options were held by Moneta Porcupine Mines Limited (date
not known), McWatters Gold Mines Limited (1951), Hasaga Gold Mines Limited
(1956). Logs of 17 short diamond drill holes totalling 1,273.6 feet were sub-
mitted for assessment credit by McWatters Gold Mines, also 10 holes by Hasaga
Gold Mines, totalling 660 feet. Figure 10 shows the work by Hasaga and also
previous workings on the property. No assays were submitted by McWatters.

In 1960, Siconor Mines Limited held the property as part of a large block of
claims. Work carried out by Siconor included electrical resistivity and magnetic
geophysical surveys (Szetu 1960) and geological mapping (MacVeigh 1960).

GENERAL GEOLOGY

Except for the small area of Archean metavolcanics at the northwestern corner
of Collins Lake, all of the rocks on the property are medium- to coarse-grained
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Nipissing Diabase. The metavolcanics have been exposed due to the fault going
through Collins Lake. The gabbro dips gently to the west; this area of gabbro is
part of the northeast rim of the Smoothwater Lake basin.

ECONOMIC GEOLOGY

The following two paragraphs are summarized from MacVeigh (1960):

There are three main veins at this occurrence: veins No. 1 and No. 2 strike
east and vein No. 3 strikes north and intersects No. 2; vein No. 3A is a branch
of No. 3, which intersects vein No. 1 (Figure 10). Fifty pounds of silver were
recovered from the junction of No. 2 and No. 3 veins by Thompson-Lundmark
Gold Mines Limited. The most persistent vein appears to be No. 2; it is vertical
and has been traced for 380 feet to the east across the valley of the fault through
Collins Lake. Assays of 10 ounces of silver per ton over 3 inches and 7 ounces
of silver per ton over 5 inches were obtained by MacVeigh (1960).

No. 1 vein is exposed over a 1-inch width in the southeast corner of the shaft;
there is some visible silver.

Sergiades (1968, p.415) reported assays of up to 2,000 ounces of silver per
ton and 5 percent cobalt. Assays from logs of Hasaga Gold Mines Limited reported
up to 1.30 ounces of silver per ton over 0.5 foot (see Figure 10 for assay values).

ELeanor Lake DerosiT (18)

A short note by Robert Thomson in the Kirkland Lake files stated that G.
Byles reported to him, in 1960, that ‘there is a silver or cobalt vein’ in Nipissing
Diabase on the northeastern side of Eleanor Lake in Ray Township. This was not
found during the field work, but the approximate location of this deposit is shown
on the Smoothwater Lake Map (Map 2256, back pocket).

WiLLiaM Garvey, EstaTe (20)

This Charters Township property is described in McIlwaine (1971) and its
approximate location is shown on the Smoothwater Lake Map (Map 2256, back
pocket).

G. J. GerecHTY (21)

In 1969, G. J. Gereghty held four unsurveyed claims, L21508 to L21511
inclusive, on and around the northern end of Barr Lake in Brewster Township;
see the Smoothwater Lake Map (Map 2256, back pocket) for the approximate
location of these claims.
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The following thtee paragraphs are summarized from correspondence with
Gereghty (1970, written communication):

There is a mineral occurrence on a small hill of outcrop just west and above
the river flowing from Barr to Kaa Lakes (this outcrop was not found during
reconnaissance mapping by the field party).

A pit measuring 8 feet by 8 feet by 25 feet deep has been put down on a
narrow notth-striking fracture zone with narrow veins of nickel-cobalt arsenides;
the nickel is in the form of niccolite. Some shallow trenching was done north of
the pit for about 50 feet.

" N{r. Gereghty also found evidence of diamond drilling by former owners of
e claim.

According to the Smoothwater Lake Map (Map 2256, back pocket) this

occurrence is in the Lorrain Formation but it is possible it is associated with a

gabbro dike.

HaiNes Deposit (22)

This deposit is on the former Haines claim (GG2606) in Donovan Township
and its approximate location is shown on the Smoothwater Lake Map (Map 2256,
back pocket). It was not staked in 1969, but lies adjacent on the east to claim
GG2882. The deposit was not observed during the field work but has been
described by Butrows (1921, p.42-43) as follows:

. . . a shallow shaft has been sunk on a calcite vein from an inch to two and a half inches in
width with a strike N62 degs.E. The vein carries disseminated smaltite [(Co,Ni) Asg ], niccolite
[NiAs], chloanthite [(Ni, (Co) As; ;] and some native silver. The rock is a coarse-grained diabase
showing some reddish granophyric interstices of quartz and feldspar.

HarpiMaN Bay MiINes LiMiTEp [1966] (24)

During the winter of 1965-1966 Hardiman Bay Mines Limited held a group
of 18 unsurveyed claims on and around Gooseneck Lake in Brewster Township;
see the Smoothwater Lake Map (Map 2256, back pocket) for the approximate
location of these claims.

The property is underlain by Lorrain Formation intruded by Nipissing Diabase,
which dips south to southwest.

Hardiman Bay Mines conducted geophysical sutveys, including magnetometer
and electromagnetic surveys, and geological mapping. The electromagnetic survey
indicated a conductor about 1,200 feet long trending northwest along the southern
part of Gooseneck Lake. Subsequent diamond drilling on this conductor indicated
nothing of economic value.

The results of the above work were submitted for assessment work credit and
are on file with the Ontario Division of Mines (Resident Geologist’s Office, Kirkland
Lake).
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JameEs HriLrcoat (25)

In 1969, James Hillcoat held two unsurveyed claims (L.225184 and 1.225185)
east of Steele Lake in northern Donovan Township. The approximate location of
these claims is shown on the Smoothwater Lake Map (Map 2256, back pocket).

The claims are near the hanging-wall contact of the westerly dipping northeast
rim of the Smoothwater Lake gabbro basin.

About 700 feet east of Steele Lake is a shaft of unknown depth. There are
several trenches adjacent to the shaft. Carbonate and quartz-carbonate vein material
was observed in the dump material; chalcopyrite was obsetved. Two grab samples
taken during the field season and analyzed by the Mineral Research Branch of the
Ontario Division of Mines gave the following results:

a—0.42 percent copper and traces of cobalt, nickel, and silver.
b—0.15 ounce of silver per ton and traces of cobalt, copper, and
nickel.

Henry Kine (29,30)

In 1969 Mr. King held two blocks of claims in Speight Township: the
Boundary claims (29), and the Munroe Lake deposit (30). The approximate
location of both of these blocks of claims is shown on the Makobe Lake Map
(Map 2257, back pocket).

Bounpary Craivs (29)

Mr. King, in 1969, held two unsurveyed claims (MR50554 and MR50555)
just south of the north boundary and in the central part of Speight Township. He
reported (1970, written communication) that some stripping, drilling, and blasting
had been done and also reported the occurrence of silver, gold, cobalt, and bismuth.
The claims are underlain by gabbro.

Munroe Lake Derosit (30)

In 1969, the Munroe Lake property consisted of three unpatented claims
(L212496, 1212497, and 1212498) just south of Munroe Lake in Speight Town-
ls;l;ip. The claims straddle the northeast-trending rim of the Philbrick Lake gabbro

sin.

The deposit is about 600 feet south of Munroe Lake; a calcite vein strikes
N35E and dips 75NW and is 2 to 4 inches wide. Chalcopyrite and pyrite are
visible in the vein, which is hosted by coarse-grained light green gabbro.

Two grab samples were taken by the field party and analyzed by the Mineral
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Research Branch, Ontario Division of Mines. The analytical work gave the following
results:

a—130.5 ounces of silver per ton, 0.07 percent copper, and traces
of nickel and cobalt.

b—349.6 ounces of silver per ton, 0.20 percent cobalt, 0.19 per-
cent copper, and a trace of nickel.

A pit 5 feet by 5 feet and about 7 feet deep was observed near the vein but
the vein was not seen in the pit. There is also a trench about 2 to 4 feet wide
and about 30 feet long in which the vein has been exposed

As there was no visible silver in the analyzed samples it would indicate that
the silver is very finely divided and that this occurrence merits more work.

Henry King (1970, written communication) reported drilling had also been
done; he also reported the presence of gold.

Lyncr DeposiT (35)

A shaft was put down on this deposit in Speight Township, in the early days
and is thought to be about 50 feet deep (H. Lynch, prospector, 1969, personal
communication ).

The shaft was put down on a carbonate vein up to 4 inches wide; the vein
strikes N50W and is vertical. The vein has been further explored about 50 feet to
the southeast by a pit that has exposed minor silver in a fracture zone in grano-
phyric gabbro with minor carbonate. Chalcopyrite, pyrite, and erythrite were also
observed. This latter work was done by H. Lynch and his associates in the summer
of 1969. See the Makobe Lake Map (Map 2257, back pocket) for the approximate
location of this property.

WiLLiaMm Moore (43)

In 1969, William Moore held three unsurveyed claims (MR47780, MR47781,
and MR47783) on and around the northern end of McKenzie Lake in Speight
Township; see the Makobe Lake Map (Map 2257, back pocket) for the approxi-
mate location of these claims.

The claims straddle the northeast-trending north rim of the Philbrick Lake
gabbro basin.

Workings on this property include a trench that is 3 to 5 feet deep and about
100 feet long; some stripping has also been done around this trench.

The trench has exposed a calcite vein, 4 to 12 inches wide; the vein strikes
N45E and dips 70NE.

A grab sample taken by the field party contained visible pyrite; upon analysis
by the Mineral Research Branch of the Ontario Division of Mines the following
results were obtained: 4.30 ounces of silver per ton and traces of copper, cobalt,

and nickel.
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OurcoLp MiNiNe CoMmpaNY LiMiTep (47)

The Corkill Township property of Ourgold Mining Company Limited is
described in McIlwaine (1971). Its approximate location is shown on the Smooth-
water Lake Map (Map 2256, back pocket).

ReEkiE LAKE OccURRENCE (48)

North of Reekie Lake in Leckie Township, several old pits have been opened
in mineralized Nipissing Diabase and small quartz-carbonate veinlets. Sulphide
minerals, which are present in amounts less than 5 percent, include pyrrhotite,
chalcopyrite, and galena. For the approximate location of this property see the
Smoothwater Lake Map (Map 2256, back pocket).

RustEx MINING CORPORATION (49)

For a description of this Leith Township property the reader is referred to
Masters (1971). The approximate location of the property is shown on the
Smoothwater Lake Map (Map 2256, back pocket).

Tavyror Derosrt (52)

Former claim HS574, locally known as the Taylor claim, was not held in 1969;
it is about 500 feet from the centre of the southeastern shore of McKenzie Lake
in Speight Township; see the Makobe Lake Map (Map 2257, back pocket) for
the approximate location of this claim.

The main feature of the deposit is a predominantly carbonate vein, which, for
the most part, varies between 5 and 15 inches wide, and is in a fracture zone
up to 4 feet wide. The vein parallels the contact of the northwest rim of the Phil-
brick Lake gabbro basin and dips steeply southeast. Previous workers, between
1915 and 1917, exposed the vein for a distance of about 600 feet by trenching
and pitting. A shaft, 155 feet deep with some 25 feet of lateral work at the 150-
foot level, was also put down near the northeast end of the trenching.

Robert Thomson (1953a) examined the surface workings and reported that
erythrite was common in numerous places along the vein; he also reported the
presence of chalcopyrite and cobalt arsenides and, in one place, galena. No silver
was observed but William Moore (1970, written communication) reported that
some native silver was found in the early days.
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TReEMBLE Lake Derosrt (53)

Two pits were observed in Nipissing Diabase about %4 mile east of Tremble
Lake in Ray Township. One of these pits expose a north-striking Y2-inch quartz-
carbonate vein; no mineralization was observed. The approximate location of this
property is shown on the Smoothwater Lake Map (Map 2256, back pocket).

Truss Deposit (54)

Robert Thomson (1953b) described pits and trenches (not found by the field
party) about 300 feet north of the Montreal River, opposite the mouth of Mocas-
sin Creek, in Auld Township; see the Makobe Lake Map (Map 2257, back pocket)
for the approximate location of this deposit. These workings are in gabbro and
were blasted to investigate some radioactivity that had been detected. Chlorite was
found along east-west fractures that were thought to contain the radioactivity;
pyrite and chalcopyrite were also observed.

H. G. WaLton (55)

BrabLEY-DoNaLDsoON MINE

In 1969, H. G. Walton held four claims, 1213456, 1213457, 1213458, and
MR19274, along the western shore of Lepha Lake in Auld Township and occupy-
ing the east half of lot 5, concesssion IV. See the Makobe Lake Map (Map 2257,
back pocket) for the approximate location of these claims.

This occurrence known as the Bradley-Donaldson was evidently discovered
prior to 1910 as it was mentioned by Miller (1910, p.163). Burrows and Hopkins
(1922, p.15) stated that “no work has been done for several years” but that an
adit had been driven westward into a high ridge of ‘diabase’. According to Robert
Thomson (1953c) several small pits north of the adit were put down by the
present owner. Logs for two short diamond drill holes, totalling 68.5 feet, were
submitted in 1957 for assessment work credit (Assessment Work Files, ODM,
Kirkland Lake).

GENERAL GEOLOGY

The occurrence is located near the footwall contact of an easterly dipping
gabbro intrusion. The overlying rock is feldspathic sandstone of the Lorrain For-
mation.
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ECONOMIC GEOLOGY

The main vein has been exposed for about 50 feet by an adit that has been
driven from the lakeshore at S80W into the gabbro cliff. The bottom of the adit
has been excavated to a depth of 35 feet (Robert Thomson 1953c) but was
flooded in 1969.

The following paragraph is paraphrased from Robert Thomson (1953c):

There are about 15 fractures over a width of 6 to 7 feet in the adit; there are
at least 3 calcite veins up to 3 inches wide in the fractures. Minerals observed in-
clude quartz, carbonate, chalcopyrite, bornite, and erythrite.

B. M. WeLsu (57)

This Charters Township property is described in McIlwaine (1971) and its
approximate location is shown on the Smoothwater Lake Map (Map 2256, back
pocket).

B. M. WeLsu (56,58)

In 1969, the owner held 13 unsurveyed claims in the northeastern corner of
Auld Township; the claims occupied the southern three-quarters of the west half
of lot 2, concession VI, all of lot 3, concession VI, and the northern three quarters
of the east half of lot 4, concession VI; see the Makobe Lake Map (Map 2257,
back pocket) for the approximate locations of these two properties. Historically
there are two known occurrences: the Triangle Silver Mine (58) is in the south-
west quarter of the south half of lot 2, concession VI and the southeast quarter of
the south half of lot 3, concession VI; a smaller occurrence is located just south-
west of the lake in the west half of lot 3, concession VI and is locally known as
the Charron silver mine (56).

CuarrRON SILVER MINE (51)

A 30-foot shaft was put down on this silver find circa 1913 (Cunningham 1962)
and was known as the Charron silver mine. Very little exploration was done from
that time until 1959 when the present owner put down three diamond drill holes;
some trenching was done in 1960 (Ogden 1962).

This mine formed part of the ground optioned by Kordol Exploration Limited,
and as part of their diamond drilling program one long drill hole was put down at
this site.

GENERAL GEOLOGY

The occurrence is close to the east-dipping footwall contact of the Nipissing
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Diabase where it intrudes feldspathic and micaceous sandstones of the Lorrain
Formation. The gabbro is fine to medium grained.

ECONOMIC GEOLOGY

The following two paragraphs are summarized from Ogden (1962):

A number of easterly striking calcite stringers with copper and silver mineral-
ization have been found. Two veins can be seen in the shaft and one is exposed
25 feet to the east where minor silver can be seen.

Diamond drill holes Nos. 1 and 2, put down in 1959, encountered veins about
halfway down the hole; this would put them north of the veins exposed in the
shaft. Another vein, 150 feet south of the shaft, was encountered in the No. 3,
1959 drill hole; the vein assayed 24 to 97 ounces of silver per ton over 8 inches.

TrIANGLE SiLVER MINE (58)
HISTORY AND DEVELOPMENT

Silver was apparently first discovered in lot 3, concession VI in 1912 and in
Iot 2 the following year; at that time it was known as the Hitchcock Location.
Kenabeek Silver Mines Limited was formed in 1916 to develop the property; in
1917 the company was reorganized to form Kenabeek Consolidated Silver Mines
Limited. These companies started shaft sinking and were down 150 feet by the
end of 1917. They also did some crosscutting and drifting on the 132-foot level.
After going into liquidation in 1918 Kenabeek Consolidated was reorganized in
1919 as Triangle Silver Mines Limited; this new company deepened the shaft to
188 feet and did about 100 feet of lateral development on the 182-foot level. An
adit was also driven 125 feet into the hill 290 feet west of the shaft along the
Tunnel Vein. Work was terminated early in 1920 and Triangle Silver Mines went
into liquidation in 1922 (Burrows 1921, p.50-51; Burrows and Hopkins 1922,
p.14-15).

Silver Sill Mining Company Limited was incorporated in 1923; further de-
velopment by this company in 1924 included deepening the shaft to 250 feet with
376 feet of lateral development at this level. Figure 11 shows the underground
plans of the mine. Information on this property comes from a variety of sources
and the sources do not all agree as to the depths of the intermediate levels estab-
lished in the mine.

The claims then became open for staking and were subsequently acquired by
the present owner. In 1959, two diamond drill holes, totalling 833.2 feet, were
put down in the vicinity of the shaft (Figure 11).

The property was optioned in 1961 to Kordol Exploration Limited. Work by
this company included geological mapping by Ogden (1962) and 14 diamond drill
holes, totalling 2,597 feet. The option was dropped.

Another option was taken, in 1963, by Mattagami Explorers Corporation.
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Maple Mountain Area

GENERAL GEOLOGY

Feldspathic sandstone of the Lotrain Formation is intruded by the easterly dip-
ping western rim of the Henwood gabbro basin (Robert Thomson 1966). Ogden
(1962) reported a dip of about 45E for the gabbro in the vicinity of the mine. The
gabbro is fine to medium grained in texture and is dark to light grey with local pink
granophyric areas,

One northerly striking fault has been recognized in the underground workings
(Ogden 1962). The fault dips 35E and has caused a sinistral displacement of rock
units of about 60 feet (Ogden 1962). Ogden also recognized two similar faults in
the same area from aerial photographs.

ECONOMIC GEOLOGY

The silver-cobalt-bearing carbonate veins in the mine all occur in association
with the footwall contact and are all normal to the contact (Cunningham 1962).
The two main veins on the property are described by Cunningham (1962) as the
Shaft Vein and the Tunnel Vein; the following descriptions are mainly summarized
from his report.

Shaft Vein

The Shaft Vein was exposed at the surface about 8 feet north of the shaft; it
has been explored by an open cut about 30 feet long beginning about 25 feet west
of the shaft. The vein strikes N70E and is almost vertical. Burrows and Hopkins
(1922, p.15) reported the vein striking N66E and dipping 80S on the 132-foot
level.

At the surface the Shaft Vein is a mineralized fracture zone, 4 feet wide, with
individual veinlets or stringers, up to 4 inches wide. Drilling has indicated that this
zone system is at Jeast 1,700 feet long; in depth the vein has been traced down to
the bottom of the mine workings.

Mineralization observed in the vein includes silver, cobalt arsenides, erythrite,
chalcopyrite, galena, and sphalerite.

Tunnel Vein

The Tunnel Vein is sub-parallel to and about 70 feet south of the Shaft Vein.
The strike is not constant; in the adit the vein strikes about N72E and to the
northeast of the adit it strikes N53E. The vein dips about 80S. The vein structure
is a fracture zone varying from 1 inch to 3 inches wide. There is very little carbonate
material or metallic mineralization. The vein has been trenched for 150 feet above
the adit on top of the hill.
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Cunningham (1962) considered that south crosscuts on the 127-foot and 172-
foot levels cut the Tunnel Vein and that the vein was followed for about 60 feet
on the 127-foot level.

One sample from the Tunnel Vein assayed 2,030 ounces of silver per ton in
the vein and the adjoining wall-rock assayed 40 to 104 ounces per ton (Cunning-
ham 1962).

Diamond Drilling

Two drill holes (Figure 11) put down by the present owner, in 1959, were all
in gabbro but no assay results were recorded on the logs submitted for assessment
work credit.

Fourteen holes {Figure 11) were put down by Kordol Exploration Limited in
1962; all rock encountered was gabbro. Assay results (in ODM Assessment
Work Files, Resident Geologist’s Office, Kirkland Lake) from this work were not
encouraging; from 216 sludge assays 150 gave nil or trace silver and 64 of them
were less than 1 ounce per ton and only two were greater than 1 ounce. The
highest was 2.91 ounces of silver per ton. A total of 39 core assays were made and
15 of these gave nil or trace. Of the rest, 16 were less than 1 ounce and 8 greater
than 1 ounce with the best result obtained being 14.69 ounces of silver per ton.

Underground Workings

In plans from Kordol in 1962, (the underground workings are shown in
Figure 11) the shaft is 250 feet deep with levels developed at 130 feet, 172 feet,
and 250 feet; the adit is 140 feet long. As mentioned previously there appears to
be a variety of depths published by different sources.

Production

The only reference to production found was the statement by Sergiades (1968,
p.362) that some silver ore was raised circa 1918.

Frank WILDER (59)

LOCATION AND HISTORY

In 1969, the Wilder property consisted of four surveyed claims (GG3541,
GG3542, GG4117, and GG4118) located just west of Kenneth Lake in Donovan
Township; see the Smoothwater Lake Map (Map 2256, back pocket) for the
approximate location of this property. The mineral occutrences on the property
were found by Frank Wilder in 1912. Burrows (1921, p.44) reported that Wilder
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Figure 12-Plan of Wilder adit workings in Maple Mountain area (after a plan by E. L. MacVeigh 1960).
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did surface exploration in 1920; a 28-foot open cut about 5 feet deep was made
along a calcite vein % inch to 2 inches wide, striking N65E to N45E.

In 1929, the property was optioned to Miller Lake O’Brien Mines Limited;
work done by this company included 1,000 feet of lateral work from an adit and
sinking a 50-foot shaft.

In 1960, the property was optioned to Siconor Mines Limited as part of a
large block of claims held by the company. Work done by this company included
electrical resistivity and magnetic geophysical surveys (Szetu 1960), along with
surface and underground geological mapping (MacVeigh 1960); some sampling
was done along the veins exposed in the adit.

UNDERGROUND WORKINGS

The underground workings on the property were all developed by Miller Lake
O’Brien Mines Limited in 1930. There is a vertical shaft, 50 feet deep, with no
lateral development. The adit was driven N27W for 560 feet; from the northern
end further drifting was done for 120 feet to the east and 380 feet to the west
(Figure 12).

GENERAL GEOLOGY

The entire claim group is underlain by Nipissing Diabase and is on the north-
eastern rim of the Smoothwater Lake basin near the hanging-wall contact. The
gabbro on the Wilder property is generally fine-grained.

MacVeigh’s (1960) map shows several faults trending a few degrees east of
north across the property (too numerous and close to show on Map 2256, back
pocket). Numerous east-west cross faults also occur.

ECONOMIC GEOLOGY

The following two paragraphs are condensed from MacVeigh (1960):

Silver has been found on the Wilder property in at least three localities. A
number of veins striking N32E and dipping steeply northwest were found in the
eastern patt of the adit workings (Figure 12). To the southwest of the adit drift a
persistent calcite vein was discovered; the vein has a strike of N75E and dips 78S.
The vein has been traced for 230 feet with numerous occurrences of erythrite. The
vein has also been identified in the crosscut 440 feet from the adit portal (Figure
12). A 12foot raise has been driven in the vein 220 feet southwest of the main
adit drift. Two moiled samples taken by MacVeigh assayed 12.96 ounces of silver
per ton over 5 inches and 14.61 ounces per ton over 3 inches. A grab sample also
from the raise (also taken by MacVeigh) assayed 29.10 ounces of silver per ton.
A small amount of visible silver and some cobalt arsenides were observed at the
western end of the raise.

This raise is about 60 feet from the bottom of the shaft and there is a cross
fracture between the raise and the shaft.
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BASE METALS, GOLD, AND SILVER

Sulphide minerals containing copper, zinc, gold, silver, lead, and nickel occur
in the map-area where they are associated mainly with Archean metavolcanics and
iron formation, and Nipissing Diabase. In addition, minor amounts of sulphide,
mainly pyrite, were noted in the Mississagi, Bruce, Serpent, Gowganda, and Lot-
rain Formations of the Huronian Supergroup.

DESCRIPTION OF PROPERTIES
CoLE DeposiT (16)

Minor amounts of disseminated sulphide minerals, mainly pyrrhotite and minor
chalcopyrite, occur in a Nipissing Diabase body near its contact with Lorrain sand-
stones in the central part of Cole Township. See the Diamond Lake Sheet (Map
2259, back pocket) for the approximate location of this deposit.

ArNoLp Harpie (23)

CorPERSAND LAKE DEepPosIT

The Coppersand Lake property consists of three unsurveyed claims in a north-
south line from the north boundary of Cynthia Township; from north to south the
claims are 1225444, T61491, and L225443. The main mineral occurrence is on
T61491. See the Diamond Lake Sheet (Map 2259, back pocket) for the approxi-
mate location of this deposit.

The occurrence was described by Simony (1964, p.22-23) as follows:

There are several old pits and trenches exposing irregular quartzcarbonate veins along the
eastern base of Mount Ferguson. These pits are said to have been put down more than 45
years ago and to be the work of Father Paradis of Porcupine. D. Derosier of North Bay, who
staked the claims, had carried out some trenching and had drilled one short, vertical hole when
the property was examined by D. Burk in May 1957. In 1960 three claims, around Coppersand
Lake, were optioned to Mayer Mining Company Limited. When the property was examined by
the author [Simony] in July 1960, six short, vertical holes had been drilled on a flat-lying quartz
vein, ¥ mile south of Coppersand Lake.

The showings lie in a small valley that runs in a northeastetly direction to join a larger
northwest-trending valley in which the Coppersand Lake is situated. This larger valley lies along
the eastern and lower contact of the diabase [gabbro] mass forming Mount Ferguson. In this
area, the . . . [gabbro] mass is coarse-grained, granophyric, and has the structure of a sill. It is
underlain by argillite, greywacke, and conglomerate of the Gowganda Formation. Near the lower
contact of the sill, quartzcarbonate veins are found both in the . . . [gabbro] and the adjacent
varved argillite,

There are three main showings, all in a small area about %4 mile south of Coppersand
Lake. Beginning in the south, there is a flat-lying quartz-carbonate vein containing pyrite,
chalcopyrite, pyrrhotite, and galena in stringers and patches. This vein lies in the . . . [gabbro]
near its lower contact, and has inclusions of sheared . . . [gabbro] and argillite, Core from six
short holes drilled through the vein shows that it ranges in thickness between 10 and 30 feet
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and that the mineralization is spottily distributed. Grab samples taken by Derosier gave the
following results upon assay: copper, 1.36-10 percent; silver, up to 5.32 ounces per ton; lead, up
to 3.59 percent. A chip sample collected by the author [Simony] along a shallow trench 100 feet
long was assayed by the Provincial Assayer and was found to contain: 0.02 ounces per ton of
gold, 1.42 percent copper, and traces of cobalt, nickel, and silver.

To the north, at the . . . [gabbro]-argillite contact, there is a conformable vein of quartz
and carbonate. It has a rolling strike and dips 20 degrees to the west and southwest. It ranges
in thickness from 6 inches to 6 feet and is strongly mineralized at the base with chalcopyrite.
Samples taken by Derosier contained: 9.22 percent copper, 0.13 percent nickel, 0.09 percent
cobalt, and 8.56 . . . [ounces] silver [per ton].

About 200 feet to the north, on the west slope of the valley in which Coppersand Lake is
situated, and about 100 feet below the lower contact of the . . . [gabbro] sill, an 8-foot-thick
quartz vein cuts interbedded conglomerate and greywacke. This vein strikes N.30°W. and has
a dip of 10°-40°NE. The vein is exposed in a northeast-trending cliff, and near the base of the
cliff chalcopyrite is concentrated in patches.

Logs of another six diamond drill holes were submitted in 1964 for assessment
credit. These holes further indicated a thick quartz-carbonate vein containing
chalcopyrite and pyrite.

Work by the present owner, during the summer of 1969, included deepening
and extending old trenches and blasting a number of new pits (A. Hardie 1970,
written communication). Analytical results of samples taken by Hardie gave the
following ranges: gold, trace to 0.20 ounce per ton; silver 0.7 ounce to 6.25
ounces per ton; 0.32 to 22.5 percent copper; 0.11 to 0.57 percent nickel; and 0.06
to 0.13 percent cobalt. Hatdie does not record the type of sampling used.

KeeviL MiNINg Group LiMitep [1966] (28)

During the winter of 1965-1966 Keevil Mining Group Limited optioned, from
D. Derosier, two adjacent claims just east of Coppersand Lake in Cynthia Town-
ship. These two claims straddled the Cynthia-Aston township boundary. See the
Diamond Lake Map (Map 2259, back pocket) for the approximate location of
these claims.

The claims were explored by electromagnetic and magnetometer geophysical
surveys. The only anomaly detected probably indicates a gabbro dike (Woolham
1966).

Lapy EveLyN Lake Derosit (31)

Very minor amounts (less than 1 percent) of disseminated pyrite and chal-
copyrite occur over a wide area in sandstones at the base of the Lorrain Formation
between Sucker Gut and Lady Evelyn Lakes. These have no commercial import-
ance, but are of interest as possible indicators of large, low-grade sedimentary de-
posits. For the approximate location of this deposit see the Makobe Lake Map
{Map 2257, back pocket).
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R. E. McInTosu (41)

Mining Location WR90

In the Assessment Work Files in the Ontario Division of Mines, Sudbury
Resident Geologist’s Office a number of private reports are available on this Turner
Township property. Most of the following information is based on one of these
private reports by Jas. E. Thomson written in 1949 after he had visited the property.

HISTORY AND DEVELOPMENT

The showing on WR90 was first briefly described by Parsons (1901) who
wrote as follows:

Ten chains above the portage I examined what is known as the Leroy Location. It is a
quartz vein in country rock of greenstone [gabbro]. The vein is 5 feet wide, strikes east and
west and dips south 60 degrees. It contains iron and copper pyrites and galena. A sample taken
across the mineralized portion of the vein gave the following results on assay: .02 oz. per ton
gold, 23.28 oz. per ton silver, 5.64 percent copper, 25.74 percent lead. A little work has been
done on this location consisting of several test pits, and stripping of the vein for a short distance.

Additional surface development work was done in 1929 by the O’Connor
Syndicate. In 1949, the property was optioned by The Coniagas Mines Limited
from Silver Chief Mines Limited and nine drill holes, totalling 1,021 feet, were put
down in May and June of that year. The work in 1929 and 1949 was done under
the direction of E. W. Todd and much information is taken from his reports
(private reports in ODM Assessment Work Files, Resident Geologist’s Office,
Sudbury). In 1956, 19 diamond drill holes, totalling 3,179 feet, were drilled by
D’Eldona Gold Mines Limited.

GEOLOGY

The general geology of the property is shown on the Solace Lake Map (Map
2258, back pocket) and the Yorston Lake Map (Map 2260, back pocket). The
rocks in the vicinity of the showing consist of Gowganda argillite, laminated argil-
lite, and siltstone, which are intruded by Nipissing Diabase. The exposed part of
the quartz vein lies along the contact between the sedimentary rocks and the
gabbro. The vein strikes approximately east-west and dips 50-60S. Drill hole infor-
mation indicates that the vein actually follows a shear zone in the sedimentary rocks
at and near the gabbro-Gowganda contact.
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ECONOMIC GEOLOGY

Surface trenching across the vein at 100-foot intervals was carried out where
possible. Many of the trenches were 10 to 15 feet deep and in 1956 (when Thom-
son visited the property), and also in 1969, when the author (Meyn) visited the
property, much material had slumped and probably refilled the trenches thus mak-
ing a surface examination unsatisfactory. The exposed length of the vein is 1,100
feet but it may be longer because the western end is covered with overburden. At
the eastern end, the vein appears to finger out along several fractures. Its surface
width varies from 10 to 60 feet but the true width is less because of the southerly
dip. The vein is mineralized with galena, chalcopyrite, and minor amounts of spha-
lerite. The best mineralized section, indicated by E. W. Todd’s original sampling,
is a mineralized sheet 320 feet long and 14.7 feet wide (probably apparent and not
true width) with an average grade of 0.22 ounce of gold per ton, 6.6 ounces of
silver per ton, 1.1 percent copper, 4.2 percent lead, and 0.24 percent zinc (E. W.
Todd 1929, private report in ODM Assessment Work Files, Sudbury Resident

Table 14 ASSAYS AND ANALYSES FROM WR90, TURNER TOWNSHIP,
MAPLE MOUNTAIN AREA
TRENCH WIDTH  GOLD IN SILVER IN cu pb Zn
OR DRILL SAMPLED OZ/TON OZ/TON PERCENT PERCENT PERCENT SAMPLER
HOLE IN FEET
1 7.3 0.02 4.86 0.39 4.49 0.28 E. W. Todd*1929
3 25.6 0.015 9.48 1.36 5.08 0.13 E. W. Todd
4 8.0 0.01 4.18 0.64 3.95 0.30 E. W. Todd
9.4 0.032 4.57 2.24 4.56 0.55 E. W. Todd
5 18.1 0.043 4.50 1.40 3.40 0.35 E. W. Todd
10 37.6 0.02 Tr. 1.7 0.40 0.11 E. W. Todd
11 5.4 0.005 0.63 3.00 0.16 0.20 E. W. Todd
10.0 0.0005 0.09 1.8 0.07 Nil E. W. Todd
6 6.0 0.04 5.62 3.03 7.01 Jas. E.
Thomson** 1949
DDH4 12.0 Tt. 1.27 0.73 1.88 ... Jas. E. Thomson
DDH4 8.0 Tr. Tr. . . . Jas. E. Thomson
1 0.01 1.80 0.09 2.73 D’Eldona Gold
Mines Ltd. ***
1956
1 Nil 0.13 0.06 0.19 D’Eldona
5 0.01 4.82 0.22 4.27 D’Eldona
5 Nil 0.07 0.04 0.04 D’Eldona
6 0.04 0.62 0.47 0.55 D’Eldona
10 0.01 0.49 0.55 0.48 D’Eldona
10 0.010 0.08 0.20 0.02 D’Eldona
11 0.005 0.09 0.26 0.01 D’Eldona
11 0.005 Tr. 0.32 0.02 D’Eldona
4 0.01 Tr. 0.32 0.01 D’Eldona
4 0.02 4.55 1.35 4.13 D’Eldona
3 0.01 5.27 1.55 4.48 D’Eldona
3 0.01 1.63 1.17 1.83 D’Eldona
3 Nil 0.06 0.06 0.07 D’Eldona

* E. W, Todd 1929, private report in ODM Assessment Work Files, Sudbury Resident Geologist's Office.
*% Jas. E. Thomson 1949, Eﬂ!{ate report in ODM Assessment Work Files, Sudbury Resident Geologist's Office.
*#% ODM Assessment Work Files, Sudbury Resident Geologist’s Office.

... not detected
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Geologist’s Office). Drilling in 1949 and 1956 failed to find additional mineraliza-
tion as good as that found at the surface. Assay results available have been com-
piled in Table 14.

Howarp Mark (36,37,38,39,40)

In 1969, Howard Mark and his partners (L. Brennan and F. Strickland) held
a block of 70 claims in the southeastern corner of Klock Township and other
claims in adjacent Barr, Dane, and Kittson Townships. The main area of interest is
a zone along the Lady Evelyn River, which runs approximately along the north-
south boundary between the townships. The approximate locations of all five
proﬁerties held by Mark are shown on the Makobe Lake Map (Map 2257, back
pocket).

Numerous minor sulphide deposits occur along the north Lady Evelyn River
between Lady Evelyn Lake and the Montreal River, a distance of about 4%2 miles.
Barlow (1907) described these deposits, and reported the presence of galena,
cerussite (PbCQOs), sphalerite, chalcopyrite, pyrite, and hematite, and quoted an
assay of 8.75 ounces of silver per ton. Todd (1926) noted cobalt bloom on the
small island at the northern end of Lady Evelyn Lake.

GENERAL GEOLOGY

A highly altered Nipissing Diabase body intrudes Gowganda laminated argillite
in this area. The river follows the contact of the main metagabbro mass for some
distance. In addition to the main body, which apparently dips westward, there are
several dike-like offshoots, one of which strikes east-west, the other north-north-
west. The north-northwest dike averages about 100 feet in width and is extensively
mineralized.

The main Nipissing intrusion consists of medium-grained gabbro, granophyric
gabbro, and granophyre. These rocks are extensively altered to hornblende meta-
gabbro, and tremolite-actinolite, epidote, and quartz-carbonate veins are relatively
abundant. The offshoot dikes are highly altered, fine- to medium-grained green or
black metagabbro, and also contain numerous quartz-carbonate and epidote veins.

The metagabbro body is apparently located at the intersection of two major
fault systems. The Mocassin Lake Fault strikes northwest and is probably a part of
the ‘Lake Timiskaming Rift System’ as defined by Lovell and Caine (1970). The
Eagle Lake Fault strikes approximately north-south. These faults were formed prior
to intrusion of the Nipissing Diabase, but there has been minor post-Nipissing
Diabase movement as evidenced by offsetting of dike contacts and sheating of the
gabbro.
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CHARACTER OF MINERALIZATION

Sulphide minerals, including pyrrhotite, pyrite, chalcopyrite, galena, and spha-
lerite, in that order of abundance, occur as disseminations and pods in quartz-
carbonate veins and in metagabbro. There is a positive correlation relationship be-
tween abundance of sulphide minerals, abundance of quartz-carbonate veins,
amount of granophyric material as disseminations and dikelets in the gabbro, and
degree of alteration of the gabbro.

FIRST BAY DEPOSITS (36)

On the northeastern bank of the Lady Evelyn River, in Barr Township, meta-
gabbro is in abrupt contact with Gowganda argillite. The argillite has been meta-
morphosed to hornfels for about 2 feet away from the contact, and the gabbro is
highly sheared and altered. There are numerous quartz-carbonate veins present,
ranging in thickness from about 1 inch to 3 feet. They strike N48E, dip 70NW,
and are arranged in an en echelon pattern. They apparently occupy dilatant frac-
ture zones or kink folds in the gabbro. Many of the veins carry minor (less than
5 percent) amounts of etratically distributed chalcopyrite, pyrite, and galena. Minor
amﬁunts (1 percent) of pyrrhotite and chalcopyrite occur in the metagabbro as
well.

On the western bank of the Lady Evelyn River, there are numerous small
gossan zones in the metagabbro, produced by weathering of minor (1 percent)
amounts of disseminated pyrrhotite and chalcopyrite. There are also several quartz-
carbonate veins that contain some sulphide minerals, as well as chlorite and epi-
dote. The gabbro here is granophyric, highly altered, and contains epidote and
tremolite-actinolite veins, and disseminated sulphide minerals. Several pits on the
north shore of the wider part of the river, have opened up a quartz-carbonate-
epidote vein, about 2 feet wide, that contains about 10 percent sulphide minerals,
mainly pyrite, chalcopyrite, galena, and sphalerite over areas of a few square feet.
An analysis by the Mineral Research Branch of the Ontario Division of Mines, of a
‘high-grade’ sample, taken by Card, from this pit gave the following: Copper, 0.38
percent; Nickel, trace; Lead, 0.25 percent; Zinc, trace.

INLAND DEPOSITS (37)

Minor amounts of sulphide minerals have recently been discovered about 1
mile west of the Lady Evelyn River, in Klock Township, in granophyric meta-
gabbro. These consist of minor amounts of pytrhotite, chalcopyrite, galena, and
sphalerite in metagabbro and in quartz-carbonate stringers.
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ISLAND DEPOSITS (38)

Minor amounts of disseminated pyrrhotite, chalcopyrite, galena, and sphalerite
occur in granophyric metagabbro on a small island at the eastern end of Lady
Evelyn Lake, in Dane and Kittson Townships. Sulphide minerals are generally
present in amounts less than 2 percent, but constitute up to 20 percent over areas
of a few square feet. A pit measuring about 8 feet by 15 feet by 10 feet deep is
present. An analysis by the Mineral Research Branch of the Ontario Division of
Mines, of mineralized dump material collected from this location by Card is as
follows: Copper, 0.07 percent; Nickel, trace; Lead, 0.13 percent, Zinc, 0.09 percent;
Cobalt, trace.

KLOCK DEPOSITS (39)

Sulphide minerals occur in the metagabbro dike on a cliff above the western
bank of the Lady Evelyn River and on a small point immediately to the south,
also on the western bank of the river. Numerous short quartz-carbonate veins,
ranging in thickness from % inch to 2 feet, occur in the metagabbro. Veinlets,
patches, and disseminations of pyrrhotite, chalcopyrite, and minor galena and
sphalerite, occur in the veins and in the wall-rocks close to the veins. These
occurrences have been tested by several pits, the largest of which is about 15 feet
long, 3 feet wide, and 3 feet deep. An analysis by the Mineral Research Branch,
Ontario Division of Mines, of a ‘high-grade’ grab sample taken by Card from the pit
on top of the cliff gave the following results: Copper, 7.95 percent; Nickel, trace;
Zinc, 0.04 percent; Lead, 4.50 percent.

SECOND BAY OCCURRENCE (40)

Minor amounts of disseminated pyrrhotite, pyrite, and chalcopyrite occur in the
north-northeast dike on the western bank of the Lady Evelyn River. Sulphide
minerals generally constitute less than 5 percent over areas of a few square feet.
They have been explored recently by a small pit.

METRON ExPLORATIONS LIMITED (42)

In 1969, Metron Explorations Limited held a group of 161 mining claims in
Stull Township. Some of that property extends into the area covered by Operation
Maple Mountain. The only information available is reported under the heading
‘Two copper finds in Shining Tree area’ in the Northern Miner (1970). An in-
duced polarization survey was reportedly underway on the property at that time.

In the western part of Stull Township, out of the map-area, the ground that
is referred to in the Northern Miner as belonging to Chimo Gold Mines Limited
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appears to be the same ground as is registered in the name of Harold Barry.
E. J. Rivers and Theodore Brown also hold ground in the western half of the town-
ship.

New Dermr MiNes LiviTep (44)

New Delhi Mines Limited, successor to Delhi Temagami Gold Mines Limited,
holds a lead-silver-gold property. In 1969, this company owned 15 surveyed claims
in the northern part of Delhi Township on the southwestern side of Wakimika
Lake; for the approximate location of this property see the Diamond Lake Map
(Map 2259, back pocket). The original company, Delhi Temagami Gold Mines
Limited, was incorporated in September 1934 with L. J. Lahay as president. A
description of the property is given in K. D. Lawton (1954), and the following is
a condensed version of the information given there.

The New Delhi group of claims encloses the northern end of a Nipissing Dia-
base sill and adjacent country rock composed of thin-bedded Gowganda greywacke.
The gabbro is part of the main sill that trends northerly across the western part of
the township from the southwest corner. A dike of olivine diabase about 250 feet
wide is projected across the property with a general strike of about N75W.

The deposit consists of a system of somewhat vuggy, quartz-catbonate veins
filling fractures in the Nipissing Diabase. The veins contain inclusions of the wall-
rock, mostly quartz gabbro. The veins are mineralized with argentiferous galena
and a little pyrite and chalcopyrite; native gold is erratically distributed throughout
the veins. Some of the veins are also known to occur in the adjoining thinly bedded
greywacke. The veins are irregular in width, strike, dip, and distribution of galena
mineralization.

The property was developed prior to 1949 by trenching and test-pitting, dia-
mond drilling, and by underground work. Two adits, of about 200 feet and 50
feet in length, were driven and a small shaft (not shown on the map) about 30
feet deep was also sunk (Lawton 1954, p.16).

The surface plan (Lawton 1954, surface plan, back pocket) of the geology,
along the main showing of New Delhi Mines Limited, shows most of the exposed
veins, test pits, and trenches opened up in this part of the property. Some estimates
of dimensions, tonnage, and grade figures, and some analyses are also given by
Lawton (1954, p.16-18) as follows:

DIMENSIONS AND GRADE OF DEPOSIT

Some 21,692 pounds of vein material were taken from the Lahay vein during the period
March 14-April 7, 1950, as part of a bulk-sampling program recommended for the property. The
material was taken from seven cuts across the surface of the vein spaced at 10-foot intervals, to
cover a total length of 80 feet of vein. The section of the Lahay vein represented by the bulk
sample lies unmedlately east of the main adit entrance on the side of the hill. The 21,692
pounds of vein material, analyzed by the Temiskaming Testing Laboratory, Cobalt, gave the
following assay:

Lead ...ooiii e e e e percent 7.13
SIlver ...t ounces per ton 5.58
GOld oo s ounces per ton 0.25
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In November, 1950, underground exploration of the vein system was begun from an adit
level. In all, 880 feet of drifting was done on 5 veins encountered at this horizon. Four holes
were also drilled below the adit level, and these indicated persistence of the veins at least 200
feet below this horizon. Four ore shoots with a combined length of 381 feet were found, and
three development faces were in ore when underground work ceased.

In a report dated June 29, 1951, L. R. Simard, consulting geologist for the company,
estimated that there were 54,000 tons of ore, from surface to 200 feet below the adit level. The
recoverable net value of this ore at the property was estimated to be $20.25 per ton. The dimen-
fsi<l>lns and grade of the ore shoots developed on the adit level are summarized by Mr. Simard as
ollows:

VEIN LENGTH  AVERAGE GOLD SILVER
FEET WIDTH OUNCES OUNCES LEAD
FEET PER TON PER TON PERCENT
Lahay 102 287 0.084 3.65 7.29
No. 1, south, A 74 420 0.040 2.08 6.35
No. 1, south, B 21 392 0.007 1.65 12.17
No. 4, south 184 452 0.262 276 8.69
Total 381

SoLacE LAke Leap-SiLver Derosit (50)

Mineralized quartz veins in rocks of the Gowganda Formation on the eastern
shore of Solace Lake, in Selkirk Township, have been explored in the past by pits
and trenches. No records of this work are available. For the approximate location
of this area see the Solace Lake Map (Map 2258, back pocket).

Quartz and quartz-catbonate veins occur in Gowganda argillite approximately
250 feet south of a Nipissing Diabase intrusion. The veins strike north-south and
dip vertically. The main vein, which is about 4 feet in maximum width, is exposed
for about 100 feet back from the shore where it disappears under drift. The second
vein, approximately 2 feet wide, can be traced northwards only a few feet. Several
other short veins a few inches wide are present.

The vein material consists mainly of white quartz (90 percent), pods and crys-
tals of calcite (9 petcent), and chlorite (1 petcent).

Sulphide minerals, mainly galena (95 percent) with minor pyrite (3 percent),
and chalcopyrite (2 percent), are erratically distributed through the veins as pods
and disseminations. Sulphide minerals constitute approximately 5 percent of the
exposed vein material.

Analyses of a galena-rich grab sample taken by Card and of a chip sample taken
by Carman Fielding (a local businessman) in 1968 gave the following results:

A B
Grab Sample Chip Sample
Lead — 10.2 percent c e
Copper — trace ce
Silver — 4.08 ounces per ton Silver — 3.71 ounces per ton

Gold — 0.06 ounce per ton

A. Analysis by Mineral Research Branch, Ontario Division of Mines.
B. Assay by Sudbury Assay Office, May 27, 1968.
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Sucker Gut LAke Derosrr (51)

Minor amounts of pyrrhotite and chalcopyrite occur in granophyric Nipissing
Diabase on the western shore of Sucker Gut Lake in Leo Township; for the
approximate location of this deposit see the Makobe Lake Map (Map 2257, back
pocket). An analysis by the Mineral Research Branch of the Ontario Division of
Mines, of a mineralized gabbro grab sample, taken by Card is as follows:

Copper — 0.05 percent

Nickel — trace
Cobalt — trace
Zinc — none detected
Lead — none detected

IroN

There are seven known occurrences of Algoma-type, oxide facies iron formation
of Archean age within the map-area (Shklanka 1968). Two of these, the Burwash
Lake deposit in Cotton Township and the Kokoko Lake deposit in Cynthia Town-
ship are listed by Shklanka as major occurrences. Other occutrences of oxide facies
and minor sulphide and carbonate facies iron formation are found in Turner,
Leonard, Howey, and Leith Townships.

DESCRIPTION OF PROPERTIES
FournErR LAKE DEeposrr (19)

This deposit of iron formation is described by Shklanka (1968, p.469-470) as
Algoma-type, oxide facies. In 1910, systematic trenching was done at 40-foot
intervals by MacKenzie and Mann Limited. This systematic sampling outlined a
zone 10 to 50 feet wide and 4,000 feet long containing 40.6 percent iron, 15.4
percent silica, and 2.7 percent sulphur. Selected samples analyzed as high as 52
percent iron. See the Smoothwater Lake Map (Map 2256, back pocket) for the
approximate location of this deposit.

The iron formation was described by Collins (1913, p.36) as follows:

On the east side of Fournier lake, near the centre of Leonard township, a ridge of iron
formation can be traced north and south for 134 miles, The average width is 350 feet. At the
south it dies out in a swamp; northward the country is sandy, and Huronian formation overlies
the Keewatin. The ridge is composed of [a] succession of elongated patches of iron formation
mingled with green schists which have resisted erosion somewhat better than the greenstones
and green schists on either side of it. Both schist and iron formation dip 85° west, the strike
coinciding with the axis of the ridge. A little iron formation occurs also on the west side of
Fournier lake, and at a few other points short distances away from the main ridge.

The patches of iron formation are not sharply defined from the enclosing schists, and usually
contain much interbanded chloritic and rusty or cream coloured sericitic schists. The iron
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formation is cherty looking, indistinctly banded and dull grey of different shades. Across the
strike grey bands alternate with a number of darker ones from 1 to 5 feet wide which contain
enough magnetite and hematite to form a lean iron ore. The dark bands taper and disappear
along the strike, and are usually weathered and encrusted with limonite at the surface.

IroNco MiNING AND SMELTING CoMPANY LiMITED (26)

Ironco Mining and Smelting Company Limited held, in 1969, a group of 52
contiguous mining claims in the southeastern part of Cotton Township near the
southern end of Burwash Lake (the lake is just west of the map-area). The prop-
erty can be reached by air to Burwash Lake or by a logging road owned by the
Portelance Lumber Limited that extends north from Highway 545, north of
Capreol. See the Solace Lake Map (Map 2258, back pocket) for the approximate
location of this property.

HISTORY

Extensive work has been done on this property. Two private reports for Ironco
Mining and Smelting Company Limited, one by J. M. Montgomery (1965) and
the other by A. T. Griffis (1963) are available in the Ontario Division of Mines
Assessment Work Files in the Resident Geologist’s Office, Sudbury. The descriptions
and information for this property, except for the quotation from Collins (1917),
are taken mainly from these sources.

The Burwash Lake deposits were examined in the early 1900s by MacKenzie
and Mann Limited (Collins 1917, p.126). In the eatly 1950s, an airborne mag-
netometer survey covering about 450-square miles was made by the M. A. Hanna
Company. The Burwash Lake deposits were staked by Lowphos Ore Limited, a
Hanna subsidiary, and explored by detailed geological and geophysical surveys,
trenching, and diamond drilling. In 1958, the claims came open and were restaked
by E. Blanchard and held for a time by Messrs. Watts, Blanchard e 4l. The prop-
erty is currently held (1969) by Ironco Mining and Smelting Company Limited,
who in the 1960s carried out extensive geological, geophysical, and diamond
drilling programs.

The total amount of exploration work carried out on the deposits by the various
owners is not known, but includes airborne and ground magnetometer sutveys,
detailed geological surveys, much trenching, and over 15,000 feet of diamond
drilling. This work has outlined 15 possible pit areas containing indicated or
inferred reserves of 450,000 tons per vertical foot averaging 20.7 percent iron.
Potential tonnage is estimated to be in excess of 100 million tons. Preliminary
tests indicate a concentrate, grading 68.2 percent iron and 5.0 percent silica, can
be made with a recovery of 93 percent.

GEOLOGY

The following description of the geology of the area is taken from Collins
(1917, p.125,126):
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The iron formation east and southeast of Burwash lake comprises a large number of distinct
masses, all of small size, embedded in granite-gneiss. The granite-gneiss also contains a multitude
of angular fragments and ribbons of glistening black hornblende gneiss such as characterize its
contacts with pre-Huronian schist areas. It is quite evident, in fact, that in this neighbourhood
the granite-gneiss batholith invaded a roof of pre-Huronian schists and that the patches of iron
formation and hornblende gneiss that now occur in the granite-gneiss are the only remaining ves-
tiges of that roof. Apparently iron formation resisted assimilation by the granitic magma better
than the remainder of the schist-complex since its original characteristics have not been obliterated
by metamorphism and it occurs in relatively large amounts.

In consequence, however, of the intense effect of the granite-gneiss the iton formation
differs considerably from that at Shiningtree. The banded character is retained; but in addition
to silica and magnetite a bright green, fibrous amphibole (grunerite) has been developed in large
amount. Limonite and hematite fail completely. It is quite obvious that a rock so highly
anamorphosed would afford little opportunity for the concentration of its iron content, especially
since it occurs in small scattered bodies. Unless the iron ore had been concentrated before
batholithic invasion there is little likelibood of finding an ore-body; and no evidence of such
eatly concentration has been found. The best ore seen would not yield more than 30 percent of
iron, and the probability of the Burwash Lake range ever producing iton ore in paying quantities
is very remote. . . .

The following Table of Formations was established by A. T. Griffis (1963)
for the area of the property:

Table of Formations
(Burwash Lake area)
Cenozoic
Pleistocene
Sand, gravel, and surface till

Great Unconformity
Precambrian

Major Folding and Faulting
Proterozoic
Upper Huronian
Lorrain quartzite
Gowganda conglomerate

Great Unconformity—Foldings
Archeozoic
Matachewan(?)
Diabase dikes (intrusive)
Algoman
Pegmatite (intrusive)
Granite (intrusive)
Haileyburian(?)
Diorite and gabbro (intrusive)
Keewatin
Iron formation and associated quartzite, interbedded with dioritic lavas
and tuffs,

The following description of the geology is summarized from the two reports
by Montgomery and Griffis (their surveys were more detailed than the reconnais-
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sance mapping carried out by the Ontario Division of Mines field party). The rocks
will be described from the oldest to the youngest.

Lavas and Tuffs

These are greenish, fine-grained, chloritic completely altered lavas and faintly
banded to distinctly bedded tuffs of the same general composition as the lavas.
They are now gneisses, schists, and hornfelses. They are closely associated with
the iron formation and appear to occur above and below the iron formation and
in fact may be to some extent interbedded with it but the iron formation does not
have the variety of metamorphic types common to the metavolcanics.

Iron Formation

The iron formation is a blue to blue-black layered rock with discontinuous
layers of magnetite and quartz-amphibole up to 1 inch wide. Content of magnetite
varies from O to 100 percent as does the content of quartz and amphibole in the
respective bands. In one instance a 12-foot diamond drill hole intersection of iron
formation had 55 percent soluble iron. One lengthy drill hole intersection of
quartz-rich iron formation had less than 10 percent soluble iron. The amphibole
is usually light coloured so it is probably cummingtonite or actinolite.

The metamorphosed iron formation (amphibolite facies) has been very
resistant to later agents of metamorphism although there is some retrograde meta-
morphism indicated by the presence of chlorite and sulphide minerals along fractures
and near the granite where hydrothermal activity is evident. There are some minor
occurrences of magnetite associated with sphalerite and chalcopyrite showing cross-
cutting relationships against the other magnetite.

Some of the lean iron formation with a high quartz-carbonate content has also
2 to 10 percent iron sulphides, which weather to limonite when those rocks are
exposed. Many veins and dikes of aplite, pegmatite, and quartz form lit-par-lit and
crosscutting bodies within the iron formation.

Diorite and Gabbro

There are at least four intrusive rocks that cut the iron formation; one of
these is the diorite and gabbro. Included in this category are rocks with a variable
character. Some rocks are gneissic amphibolite; others have a high feldspar
content with, in one sample, an ophitic texture. The most common texture is an
equigranular one. Many narrow dikes of diorite have no chilled contact where they
cut iron formation. This is in contrast to the granite-pegmatite group that shows
border alteration effects and contains altered xenoliths.
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Granite and Pegmatite

Dikes and irregular bodies of granite and pegmatite intrude the older rocks.
These rocks have the relatively simple mineralogy of feldspar and quartz with up
to 25 percent accessory mica and amphibole. Grain size is variable from fine aplite
to coarse pegmatite. Many xenoliths of earlier rock types occur in outcrops and
seem likely as explanations of some drill core variations. These intrusions cut all
rocks except diabase.

Diabase

The diabase is a typical dark green ophitic textured rock with disseminated
sulphide minerals and chilled borders. It occurs as tabular, nearly vertical, bifur-
cating dikes with chilled borders. Many narrow branching dikes occur; but excepting
some bright red iron oxide on joint planes, in and near the dikes, no alteration
effects were observed.

Gowganda and Lorrain Formations

Conglomerate and sandstone of the Huronian Supergroup outcrop along Burwash
Lake (out of the map-area), Burwash Creek, and Sandspit Lake just north of the
Ironco holdings. The sedimentary rocks are younger than the previously described
rocks.

Metamorphism

Except for alteration along fractures and near granite pegmatite bodies that
indicate hydrothermal activity, the iron formation is remarkably uniform in charac-
ter. Preservation of bedding makes it possible to describe folding and faulting.
Regional metamorphism of the iron formation has produced a quartz-magnetite-
amphibole assemblage that has been persistent despite later intrusive activity. The
metavolcanics and diorite-gabbro rock types show a range of metamorphic effects
including the development of small bodies of gneiss, chlorite schist, and hornfels.

The iron formation displays a gneissic foliation that is locally contorted by
minor folds and faults.

The net result of the metamorphism has been to produce some large isolated
bodies of magnetite-rich iron formation that have favourable characteristics for
recovery of a high-grade product.

The rocks were so intensely metamorphosed that detailed stratigraphic sequences
cannot be determined. However, the metavolcanics and iron formation are cut by
all the intrusive rock types and so must be the oldest. The fact that the iron
formation now has a spatial configuration that is interpreted as folding presupposes
a tabular form before folding occurred. The drag folding and faulting of layered
iron formation before dike intrusion indicate that the layering is primarily a
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stratigraphic rather than a metamorphic banding although metamorphism has
modified the mineralogy. It is on this premise that an interpretation of the folding
is based.

STRUCTURAL GEOLOGY

The iron formation occurs in a layer up to 500 feet thick across most of the
property. It is so intruded by diabase, diorite, and granite pegmatite bodies, and
so folded and faulted, that it appears as isolated bodies of iron formation sur-
sounded by the later intrusions. Where small isolated blocks of iron formation are
caught up in intrusive bodies their structures are commonly the same as in large
bodies of iron formation and seem to be unrelated to structures in the intrusion.
It seems probable, therefore, that folding and faulting of iton formation bands
predates the smaller intrusive bodies. Felsic intrusive rocks do occupy the crests
of anticlines and troughs of synclines but age relationships were not determined.

The iron formation and the lavas are tightly folded and steeply dipping. The
fold structure is in the form of an irregular ‘S’, about 7% miles in length.

West of Tillie Creek the iron formation has a sharp west-pointing ‘V’ form,
which may express a west-plunging antiformal structure. At Tillie Creek the syn-
formal fold with low northwest plunge is cut along the axis by granite. The west
limb of the antiform is stretched or faulted and the iron formation to the east of
Burwash Lake is the steeply dipping east limb of the fold. This continues to the
east of the Twin Lakes (Figure 14) where a second synformal structure with a
low northwest plunge is again cut by irregular intrusion of granite and pegmatite.

Beyond this fold the iron formation continues to the northwest on the southern
side of an anticlinal structure to Goutlay Lake. Here the iron formation swings
around to the east with flat dips at the nose of the fold indicating a low northwest
plunge. The iron formation extends east to Sandspit Lake (Figure 14) with a
fairly uniform thickness and with a steep north dip. At Sandspit Lake the mapping
indicates a tight double synclinal structure with the iron formation on the north
limb of the fold extending into the lake where it may be covered by Cenozoic
sediments.

There are minor faults, generally with displacements of less than 1 foot, in
the formation; whether or not this reflects the presence of faults along which
larger displacements have occurred is not proven because the stratigraphy is frag-
mentary. A study of Hanna drill logs indicates that the pegmatites at Burwash
Lake have low dips similar to the iron formation, usually striking northeast with
20 to 30 degree dips to the north or northwest. Figure 14 shows the outline of
the iron formation on the property.

ECONOMIC GEOLOGY

Montgomery (1965) stated:

The drilling, surface mapping and geophysical surveys indicate 135,000 tons per vertical
foot of quartz magnetite iron formation where the soluble iron content in samples is greater
than 20%.
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The sub-surface distribution, similar to that found by surface geological mapping, shows
isolated bodies of various size surrounded by swarms of small intrusive bodies.

Possible pit areas, as suggested by Dr. Griffis {private report in Ontario Division of Mines
Assessment Work Files, Resident Geologist’'s Office, Sudbuty], in his earlier report, are here
retained for purposes of description and for continuity with previous work.

The drilling in holes I-3 to I-8 and Lowphos 28 to 32 examines an area called No. 1
Central. 80,000 tons per vertical foot of 20.5% soluble iron is indicated by this drilling. Tests
carried out on the drill core samples by Lakefield Research of Canada Limited show that 29%
of this material, that is 23,000 tons per vertical foot, can be recovered as a magnetic concentrate
grading 65.19% soluble iron.

Dips indicated on drill sections are steep (70° to 90°), in this area so that any open pit
should be able to operate to good depths.

The area called No. 1 South [these areas are not labelled on Figure 14] was examined by
the drilling of hole I-2. This hole recovered some good grade iron formation but the iron for-
mation intersections were separated by lengths of pegmatite and granite so that no sizeable
tonnage could be established. The sutface geology shows areas of good grade iron formation and
the magnetic survey also shows high readings so it is possible that the drill hole followed a
major dimension of a tabular intrusive body. The granite pegmatite bodies have attitudes which
lend support to such an interptetation.

The area called No. 2 North was examined by hole I-1 and confitmed the presence of a
volume of material having a calculated average grade of 16.39% over 165 feet of intersection.
The iron formation assayed an average grade of 22.08% and this may reflect the type of grade
recoverable by magnetic cobbing. 26,000 tons per vertical foot is indicated by surface mapping
and magnetometer surveys. A reduction of this tonnage to allow for the shorter intersection in
the ore hole still indicates 20,000 tons per vertical foot grading 16.39%. Metallurgical testing
indicates 20.87% of this material, that is, 4,000 tons per vertical foot, of 66.40% Soluble Fe
can be recovered by magnetic concentration.

Table 15 | RESULTS OF ANALYSES AND METALLURGICAL TESTING, BURWASH LAKE IRON
FORMATION IN THE MAPLE MOUNTAIN AREA (AFTER MONTGOMERY 1965)

SOL. FE
PERCENT DAVIS TUBE TESTING—IF
LENGTH LENGTH IFAND  SOL. FEIN  WT. PER-
HOLE NO. IRON SOL. FE IFAND  INCLUDED MAGNETIC CENT OF RECOVERY
FORMATION PERCENT INCLUDED WASTE CON- CON- OF SOL. FE
ONLY WASTE {CAL- CENTRATES CENTRATE PERCENT
CULATED) PERCENT RECOVERED
I-1 122.5 22.08 165.0 16.39 66.40 20.87 90.35
1-3 137.0 20.29 146.0 19.04 64.21 25.43 82.83
1.4 306.0 19.80 356.0 16.00 65.04 25.88 87.80
Lph 28 130.0 29.88 130.0 29.88
Lph 29 110.0 26.22 110.0 26.22
I.5 138.0 19.87 161.0 17.03 62.62 27.07 89.1
1-6 127.0 25.32 184.5 17.43 65.48 32.04 90.17
1.7 169.5 23.96 222.0 18.29 65.86 31.56 86.6
1-8 276.0 22.93 305.5 20.71 66.86 30.81 92.0
Lph 30 110.0 19.19 110.0 19.18
Lph 32 160.0 23.08 160.0 23.08
Lph 31 390.0 23 .43 390.0 23.43
1.9 204.0 18.78 225.0 17.02 63.07 23.80 85.26
I-10 194.5 19.85 230.0 16.97 66.17 25.45 87.5
I-11 225.0 16.02 248.0 14.54 65.69 19.37 82.41
No. 1 central 2053.5 22.69 2275.0 20.47 65.19 28.9 88 .48
No. 5 623.5 18.11 703.0 16.06 64.98 22.5 84.98
ToOTAL 2677.0 _— 2978.9
Average 21.64 19.28 65.09 23.3 87.52
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The area called No. 5 was partially investigated by probes 19 to I-11 which established
the presence of iron formation over a length of 623.5 feet in these holes. The core samples
averaged 18.119% Soluble Iron. Metallurgical testing showed that 229 by weight of this material
could be magnetically recovered to yield a concentrate grading 64.98% Soluble Fe. The drill
sections show good continuity with surface outcrops. Sizeable volumes of higher grade material
which would average above 209 Fe . . . were indicated.

Surface mapping and magnetic surveys indicate 56,000 tons per vertical foot for the whole
of area No. 5. The 1964 drilling indicates 35,000 tons per vertical foot for the iron formation
... [where] it was drilled. Tonnages of higher grade material would be smaller than the 35,000
tons per vertical foot estimated and mote drilling is needed to outline the higher grade bodies. The
metallurgical tests show that 7,700 tons of concentrate per vertical foot could be recovered.

A total, therefore, of 35,000 tons per vertical foot of concentrate averaging 65.09% Soluble
Iron could be recovered from volumes of material indicated by surface mapping, magnetometer
surveys, and by the 1964 drill programme.

JaLore MiNiNe CompaNy LiMrTep (27)

Kokoko LAkKe IroN FormaTION

Archean iron formation of the Algoma-type, oxide facies occurs in Cynthia and
Chambers Townships in the Kokoko Lake area; see the Diamond Lake Map (Map
2259, back pocket) for the approximate location of this property. It has been
investigated several times since the turn of the century and is currently (1969)
owned by Jalore Mining Company Limited. It was described by Moorhouse (1942)
and was tested in 1951-1952 by Dominion Gulf Company. Dominion Gulf carried
out an extensive program of trenching, diamond drilling, and geophysical surveying,
and outlined four zones measuring 130 feet by 1,100 feet, 360 feet by 1,500 feet,
416 feet by 3,000 feet, and 170 feet by 1,400 feet, with a potential grade of more
than 25 percent magnetite (Shklanka 1968, p.266).

The iron formation occurs in a ridge trending approximately east-west and
ranges in thickness from 300 to 1,000 feet. It consists of alternating layers of
magnetite, silica, and jasper. Some martite (hematite pseudomorphous after mag-
netite) is associated with the magnetite. There are lenses in which magnetite is
interbedded with jasper alone, and others in which magnetite is interbedded only
with silica in the form of fine-grained quartz or chert. The magnetitejasper lenses
are said to have a higher grade and to be fairly common. The layering ranges in
thickness from very fine to 2 inches and averages about % to %2 inch. Locally the
iron formation is brecciated, the fragments being cemented by silica. Drag folding
is common, and in some outcrops it can be observed that the chert and jasper
bands have broken and magnetite was injected into the cracks. Two prominent
directions of faulting have been recognized: one striking N35E, and the other
N50E. Both left-hand and right-hand movement has taken place.

Magnetite forms 10 to 50 percent of the rock by volume, and the magnetite
grains have a diameter averaging about 0.18 mm (Moorhouse 1942). Preliminary
sampling indicates a grade of 25 to 40 petcent iron over a width of 500 feet
(Shklanka 1968, p.266).

109



Maple Mountain Area

URANIUM

In Ontario, the basal Huronian rocks are the host of the world’s largest known
reserves of uranium and consequently form a very favourable geological unit for
uranium exploration. In the Elliot Lake area, the Huronian succession below the
Bruce Formation can be divided into five lithostratigraphic formations, the Missis-
sagi, Pecors, Ramsay Lake, McKim, and Matinenda (Robertson, Frarey, and Card
1969; Robertson, Card, and Frarey 1969). Northeast of Sudbury this subdivision
is apparently not possible and only one formation has been mapped below the
Bruce Formation. This unit is probably the lithostratigraphic equivalent of the
Mississagi Formation.

Most of the known uranium mineralization* occurs in the Matinenda Formation
but there are also occurrences of uranium-bearing conglomerate, grit, and argillite
in the basal Mississagi Formation north and east of Sudbury and other localities.
In the Maple Mountain area, the Mississagi Formation is exposed in Turner, Sea-
gram, Clary, and DeMorest Townships and accompanying uranium mineralization
has been explored by a number of companies by geological and geophysical surveys
and diamond drilling. No uranium deposits of commercial grade have been dis-
covered to date. Uranium mineralization is widespread but grades are generally
low to very low. This is demonstrated by the results of company exploration and
by analysis of selected samples taken during the present survey and analyzed by
the Mineral Research Branch of the Ontario Division of Mines ( Table 16).

URANIUM ANALYSES OF ROCKS OF THE MISSISSAGI FORMATION, TURNER,
Table 16 | SEAGRAM, AND DEMOREST TOWNSHIPS, MAPLE MOUNTAIN AREA; ANALYSES
BY THE MINERAL RESEARCH BRANCH OF THE ONTARIO DIVISION OF MINES

SAMPLE NO. TOWNSHIP RADIOACTIVITY (BETA RAY ACTIVITY)
URANIUM OXIDE (U305) EQUIVALENT

ET-69-63 Turner 0.002 percent
ET-69-64 Turner 0.003
MO-69-6 DeMotest 0.003
MS-69-12 Seagram 0.003
MT-69-29 Turner 0.004
MT-69-30 Turner 0.003
MT-69-31 Turner 0.003
MT-69-34 Turner 0.004
MT-69-35 Turner 0.005
MT-69-36 Turner 0.004
MT-69-38 Turner 0.004
MT-69-39 Turner 0.003
MT-69-44 Turner 0.002
MT-69-48 Turner None detected
MT.69-52 Turner None detected
MT-69-53 Turner 0.001
MT-69-55 Turner 0.005
MT-69-71 Turner 0.002
MT-69-74 Turner 0.002
MT-69-84 Turner 0.003
MT-69-85 Turner None detected

*Most of the information in this section is from company reports and the presence or
absence of thorium is not discussed in these reports.
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DESCRIPTION OF PROPERTIES
CaNaDIAN JoHNs-MANVILLE CoMPANY LiMitep (12)

In 1967, the Canadian Johns-Manville Company Limited held a large group of
claims covering major parts of Grigg, Stobie, Marconi, and Turner Townships, 25
claims in the southeast corner of Dundee Township, and 56 claims in the western
part of Seagram Township. These claims were tested by airborne magnetometer,
electromagnetic, and radiometric surveys and in part by geological mapping. The
information covering 244 claims in Turner Township and claims in Dundee and
Seagram Townships is available in the Ontario Division of Mines Assessment Work
Files in the Resident Geologist’s Office, Sudbury, and in the Parliament Buildings,
Toronto (File 63-2275). Some of these claims were still held in 1969. See the
Solace Lake and Yorston Lake Maps (Maps 2258, and 2260, back pocket) for the
approximate location of these claims. \

In 1967, the company drilled three holes, totalling 2,919 feet, in Turner Town-
ship. The geological information obtained in these holes is shown in a schematic
cross-section (Figure 16). The location of these holes is shown on the Yorston
Lake Map (Map 2260, back pocket), and they are labelled CJM-1, CJM-2, and
CJM-3. Hole CJM-3 appears to have been drilled on ground still held by the
Canadian Johns-Manville Company Limited in 1969, That ground is further de-
scribed under the section on property 13.

CANADIAN JouNs-ManviLLe CoMmpANY LiMITED (13)

HarrisoNn MinNeraLs Livitep, T. SaviLLE CLAIMS

The Canadian Johns-Manville Company Limited on December 31, 1969 held
a group of 11 unpatented claims around a small pond, locally referred to as Dis-
covery Pond, about ¥2 mile southwest of Bull Lake, in Turner Township. Consider-
able work had been done on these claims before they were acquired by Canadian
Johns-Manville. See the Solace Lake Map (Map 2258, back pocket) or the Yorston
Lake Map (Map 2260, back pocket) for the approximate location of these claims.
The following report is based on private reports by T. de Geoffroy (1954) for
Normingo Mines Limited, by K. J. Benner (1954) on the Seville-Friday group of
claims, and by Mid-North Engineering Services Limited (1956). These reports are
available in the Ontario Division of Mines Assessment Work Files in the Resident
Geologist’s Office, Sudbury. Jas. E. Thomson (1960, p.78,79) provides additional
information. It should be noted that claims held by Normingo Mines Limited and
those to the north held by Harrison-Hibbert Mines Limited were consolidated, and
Harrison Minerals Limited succeeded Hartrison-Hibbert Mines Limited in 1955.
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HISTORY

In 1954, Normingo Mines Limited reported eight significant radiomettic
anomalies and drilled three short holes, totalling 51 feet, and did some surface
clearing. Harrison Minerals Limited reported 1,579 feet of diamond drilling in
1956. The claims were allowed to lapse and some of them are now part of the
Canadian Johns-Manville group of claims.

GENERAL GEOLOGY

The general geology of the area is shown on the Solace Lake Map (Map 2258,
back pocket) and the Yorston Lake Map (Map 2260, back pocket) and a detailed
map of the original property is shown on Figure 15 from Jas. E. Thomson (1960,
Chart D). The basement rocks consist of deformed lavas, pyroclastic rocks, and
iron formation that are overlain unconformably by relatively undeformed sedi-
mentary rocks of the Huronian Supergroup. Basic intrusions cut the pre-Huronian
and the Huronian rocks.

A cross-section based on drilling information shows the succession near Dis-
covery Pond (local name, see Figure 15). Quartz-pebble conglomerate lies chiefly
on basement rocks and is overlain by argillite, quartz-pebbles (with pyrite) con-
glomerate, green quartzite, and greywacke, the radioactive bed pyritic ‘microcon-
glomerate’ approximately 30 feet thick, and at the top more green quartzite and
greywacke. The Huronian rocks are folded and dips range from 25 to 70 degrees
north, east, and south. To the south of the property the dip is to the east and to
the northwest the dip is to the northeast.

ECONOMIC GEOLOGY

The radiometric survey indicated eight distinct radioactive anomalies but inves-
tigation proved all to be caused by low grade uranium mineralization. The highest
uranium content indicated by analyses was 0.27 percent UsQOs, across 7 feet in a
surface pit located in the microconglomerate. Subsequent drilling encountered only
very low uranium values in the microconglomerate. The best sample, obtained from
the drill holes, was found to contain 0.06 percent UsQOs. Chemical analyses
show that minor amounts of thorium and relatively large amounts (2 percent) of
zirconium are present (Ontario Division of Mines Assessment Work Files, Resident
Geologist’s Office, Sudbury).

CaANADIAN JoHNS-MANvVILLE CoMPANY LIMITED [1968] (14)

In 1968, the Canadian Johns-Manville Company Limited carried out geological
mapping and an airtborne magnetic, electromagnetic, and radiometric survey of
97 claims held by the company in central Marconi Township. The information on
the survey is available in the Ontario Division of Mines Assessment Work Files in
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the Resident Geologist’s Office, Sudbury, and in the Parliament Buildings, Toronto
(File 63-2277). For the approximate location of these claims see the Solace Lake
Map (Map 2258, back pocket) or the Yorston Lake Map (Map 2260, back pocket).

Can-Fer Mines Limrrep [1967] (15)

In 1967, Can-Fer Mines Limited had staked a group of 21 claims in Marconi
Township. Surface sampling was carried out on radioactive pegmatite dikes carrying
up to 0.8 pounds UszO;s per ton; this was reported in the Northern Miner (1967).
For the approximate location of these claims see the Solace Lake Map (Map 2258,
back pocket) or the Yorston Lake Map (Map 2260, back pocket).

DenNisoN Mines Livrrep (17)

On 31 December 1969, Denison Mines Limited held a group of unsurveyed,
contiguous mining claims; of these, 43 claims were located in Seagram Township,
18 in Clary Township, 3 in DeMorest Township, and 11 in Turner Township.
Three diamond drill holes, totalling 5,170 feet, were drilled in Seagram Township.
The general geology and the location of the drill holes is shown on the Yorston
Lake Map (Map 2260, back pocket).

Hole No. SM68-1 was drilled on claim S144818. This claim is shown inside
Turner Township on the Ontario Division of Mines claim maps but the company
shows that it actually straddles the boundary between Turner and Seagram Town-
ships. Hole No. SM68-1 was collared in Seagram Township on claim S144818 and
drilled to a depth of 2,159 feet. It was started in the transition zone between the
Bruce and Mississagi Formations. In the last 200 feet some radioactive rock units
were encountered but analyses were not reported. The hole ended in gabbro.

Hole No. SMé69-1 was drilled close to the north boundary of claim S144758.
The hole was started in Gowganda Formation, cut a 6-foot minette dike at 180
feet, and entered the Mississagi Formation at 331 feet. It continued in quartzite,
greywacke, argillite, conglomeratic quartzite, and quartz-pebble conglomerate of
the Mississagi Formation to a depth of 1,361 feet. Radioactive zones were encoun-
tered in the last 200 feet. The hole was continued in brecciated andesitic volcanic
rocks to 1,445 feet.

Hole No. SM69-2 was drilled in the northwest quarter of claim S144743. In
it 1,566 feet of Gowganda Formation were encountered above a volcanic basement.

Henry LasT (32)

On December 31, 1969, Henry Last and associates held a group of 70 con-
tiguous, unsurveyed mining claims in the northwest quadrant of Clary Township.
This group of claims is part of a larger group of claims centred on DeMorest Town-
ship. The claims were tested by an airborne magnetometer survey in 1969. The
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results of the survey are available in the Ontario Division of Mines Assessment Work
Files in the Resident Geologist’s Office, Sudbury, and in the Parliament Buildings,
Toronto (File 63-2542}).

Henry Last (33)

On 31 December 1969, Henry Last and associates held a large group of un-
surveyed mining claims covering most of the northern half of DeMorest Township
and extending into Stobie, Turner, and Clary Townships. These claims were covered
by an airborne magnetometer survey in 1969. The information on the survey is
available in the Ontario Division of Mines Assessment Work Files in the Resident
Geologist’s Office, Sudbury, and the Parliament Buildings, Toronto (File 63-2542).

Henry Last (34)

An airborne magnetometer survey centred on DeMorest Township was carried
out by Canadian Aero Service Limited in 1969 for Henry Last and associates. This
survey also covered 14 claims on the southern boundary of Turner Township. The
information is in the Ontario Division of Mines Assessment Work Files in the
Resident Geologist’s Office, Sudbury, and in the Parliament Buildings, Toronto (File
63-2542) as part of the DeMorest survey.

Noranpa ExprLoraTiION CoMPANY (45)

On 3 December 1969, Noranda Exploration Company held a group of 16 con-
tiguous unsurveyed mining claims in north-central Clary Township. In March 1967,
a diamond drill hole, totalling 1,001 feet, was drilled in the southeast quadrant of
claim S140175. The hole intersected rocks of the Gowganda Formation to a depth
of 907 feet where it entered Nipissing Diabase and was then discontinued. No
further work is reported in this area.

Noranpa ExpLorRATION CoMPANY (46)

Noranda Exploration Company, on 31 December 1969, held a group of 37
contiguous mining claims near the southeastern boundary of Turner Township. In
1967, the company drilled four diamond holes, totalling 2,989 feet on this property.
The general geology of this property is shown on the Yorston Lake Map (Map
2260, back pocket). Hole N-1, drilled in the southwestern quarter of claim $140200,
was collared in rocks of the Mississagi Formation. Interbedded quartzite and quartz-
pebble conglomerate were intersected to a depth of 364 feet. From 364 feet to the
end of hole at 389 feet the rock was fine-grained, dark green, and chloritic, and
contained quartz pebbles; it is described in the log as a ‘Keewatin Volcanic Rego-
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lith’. The maximum UsOs reported in the log is 0.008 percent at a depth of 285
feet (Ontario Division of Mines Assessment Work Files, Resident Geologist’s
Office, Sudbury).

Hole N-3, drilled in the northeast quarter of claim $140225, was also collared
in rocks of the Mississagi Formation. The hole intersected Mississagi quartzite and
siltstone to 223 feet where it entered a ‘Keewatin Volcanic Regolith’ to 400 feet.
The hole continued to its end, at 619 feet, in andesite. No exceptionally high
radioactivity is marked on the log (Ontario Division of Mines Assessment Work
Files, Resident Geologist’s Office, Sudbury) and the following note is given at the
end of this log: “the andesite is definitely #o# diabase but the Keewatin volcanic
basement; hence the hole has intersected a rise on the bank of the paleochannel.”
Holes N-1, and N-3 from Turner Township and hole N-2 from DeMorest Township
are shown in schematic cross-section AD, Figure 16. Here the interpretation shown
is one of a fault between holes N-1 and N-3 rather than a paleovalley.

Hole N-4 drilled in the northwestern quarter of claim S140226, was collared
in rocks of the Mississagi Formation. The hole intersected Mississagi quartzite, grit,
and quartz-pebble conglomerate to a depth of 721 feet. From 721 to 784 feet, the
end of hole, the drilling intersected Keewatin rhyolitic tuff and sedimentary rocks.
No exceptionally high radioactivity is reported in the log.

Hole N-5 drilled in claim S140086 in Tutner Township, was collared in rocks
of the Gowganda Formation. The hole continued in Gowganda greywacke, silt-
stone, argillite, and pebbly argillite, to a depth of 1,064 feet. From 1,064 to 1,197,
the end of the hole, Nipissing Diabase was encountered. No report is made on
radioactivity in the hole.

A noteworthy fact is that all the logs report the presence of abundant (up to
50 percent) sulphide minerals in rocks of the Mississagi Formation, especially near
the basement. The sulphide minerals present are mainly pyrite with some pyrrhotite
and minor chalcopyrite.

SUGGESTIONS FOR MINERAL EXPLORATION

No definite indications of ore deposits of economic importance, other than those
already known, were discovered during the course of mapping. However, several
general concepts that could be applicable to mineral exploration in the general
region were evolved.

Sulphide minerals are relatively common in several of the Huronian formations,
notably the Mississagi, Gowganda, and lower Lorrain. The possible existence of
large, low grade copper and zinc sulphide deposits of the stratiform type in these
rocks warrants investigation. Sulphide mineralization of this type will commonly
be very fine-grained, and simple geochemical sampling techniques to indicate its
presence would be useful.

Most of the known silver, gold, and base metal deposits in the district are
associated with the Nipissing Diabase. The silver-bearing veins of the Cobalt-type
are generally small but rich, and limited production from some of these may be
warranted in the future. Based on the present work, trace element geochemical
studies on the gabbros themselves do not appear likely to indicate the presence
ot absence of deposits of economic importance. However, it was found that there
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appears to be a direct correlation between degree of differentiation and alteration,
and the occurrence of base metal sulphides. Exploration for large tonnage, low-grade
copper, zinc, nickel, gold, and silver deposits in metamorphosed Nipissing intrusions
throughout the North Shore region could be rewarding. To date, most of the
exploration of the Nipissing Diabase has been oriented toward finding smaller, higher
grade deposits and these appear to be few in number.

The Burwash Lake and Kokoko Lake iron deposits appear to be of sufficient
size and grade to warrant future development as market and transportation con-
ditions dictate. -

Exploration for uranium in the basal Huronian sedimentary rocks outside of
the main Elliot Lake camp, with the exception of the Agnew Lake area, has not
met with notable success. There are numerous known uranium deposits in the
Sault Ste. Marie-Lake Temagami region, but with the above noted exceptions,
all have proven to be of insufficient size or grade to be economic. However, the
existence of such widespread mineralization indicates that the possibility of
discovering additional uranium deposits is good but will probably require a great
deal of work, such as, detailed stratigraphic, structural, sedimentological, and paleo-
current studies. General studies throughout much of the Huronian belt have now
been completed and these will provide a basis for future, more detailed
investigations.

Work in the Maple Mountain area has produced several concepts that
possibly have some application to exploration for uranium. Paleocurrent studies
here and elsewhere in the Huronian belt show that the dominant Huronian
paleocurrents were from the north or northwest. Consequently the Huronian
sedimentary rocks, and presumably their associated uranium mineralization, were
derived from the Archean basement rocks of the Superior Province. There is
evidence that Huronian sedimentation was controlled by valleys produced by
faults of the Timiskaming and Onaping Systems. There is also evidence that the
northern paleolimit of the ‘Bruce Group’ probably extended through the centre
of Maple Mountain area. Consequently the zone of intersection of these old faults
with the Huronian paleolimit line may be favourable areas for Lower Huronian
sedimentation and uranium deposition. Examination of geological or topographic
maps of the North Shore region demonstrates the presence of numerous north-
west-trending lineaments of the Timiskaming and Onaping types in the Archean
basement rocks. Interestingly enough, some of these extend southwards towards
the Huronian sequence in the Elliot Lake, Agnew Lake, and Turner Township
areas. Possibly the favourable environment for uranium deposition lies farther
down the paleoslope, in the ‘delta front’ or ‘offshore’ areas.

Heavy metal content of surface water is possibly a useful prospecting tool,
but the method has not been sufficiently tested to evaluate its usefulness. The
present study shows that anomalous concentrations of these elements in surface
waters may indicate local concentrations of base metals in the neatby rocks. It is
also apparent that the heavy metals tested probably stay in solution in relatively
great concentrations for only short distances. Consequently, anomalously high
concentrations of heavy metals in surface waters probably closely define areas
of exploration interest. The high concentration of zinc in the waters of Stewart
Lake, Haentschel Township, is a case in point, especially since the lake is located
just southeast of Stull Township where base metal mineralization is known to
exist,
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Photo 8—Unconformity between Gowganda conglomerate (above)
and Archean granitic rocks (below); Selkirk Township.
The hammerhead rests on the unconformity.

weathered granite boulders similar to the unweathered underlying Archean granite
immediately below the unconformity. On the southern shore of Neault Lake, Valin
Township, basal conglomeratic rubble is ‘plastered’ onto steep cliffs of granite. The
basal conglomerate is composed of coarse angular fragments derived mainly from
the underlying bedrock, and probably represents rubble deposited along fault scarps.
West of McKee Lake, Dufferin Township, the contact between the Gowganda
Formation and Archean metavolcanics is again smooth and undulating, and the
basal conglomerate here is composed largely of metavolcanic fragments.

In the Turner Township area, the Gowganda Formation overlies rocks of the
Hough Lake and Quirke Lake Groups as well as older Archean metavolcanics and
granites. The contact between the Gowganda and the older Huronian rocks is
appatently an angular unconformity as evidenced by onlap of the Gowganda over
successively older formations, local strike and dip discordance as noted in outcrops,
and angular dip discordance as shown by diamond drilling. Evidence for an uncon-
formable relationship between the Gowganda and Serpent Formations exists in the
form of angular strike and dip discordance in some localities, but in others, the two
formations appear to be conformable. No fragments of the older Huronian rocks
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SYMBOLS

e Glacial striae.

< | Esker,

N Small bedrock outcrop.

_ » | Area of bedrock outcrop.

+ Bedding, horizontal.

7 Bedding, top unknown; (inclined,
g - vertical).

")'/ 59 4 Bedding, top (arrow) from grain grada-
| tion; (inclined, vertical, overturned).

’3,‘ > Bedding, top (arrow) from cross bedding;
*5;- (inclined, vertical, overturned).

Schistosity; (horizontal, inclined,

: inclined,
4% o Gne_issisr‘ty, (horizontal, inclined,

Foliation; (horizontal, inclined, vertical).

7
A" | Lineation with plunge.
s

Geological boundary, observed.

—— Geological boundary, position

e interpreted.
-1 Geological boundary, deduced from
= geophysics.

Fault; (observed, assumed). Spot indi-
' | cales down throw side, arrows indicate
= horizontal movement.

__—="| Lineament.
P

4 & | Drag folds with piunge.

Vein.

Shaft.

/k(' X" Anticline, syncline, with plunge.
»~
a
MA
RA

Motor road.

Other road.

Trail, portage, winter road.

. Building.

Dr‘ﬁn’ct boundary, approximate position
only.

Tewnship boundary, base line or merid-
ian, approximate position only.

prmean  wewsd Township boundary, unsurveyed.

Surveyed line, approximate position only.

@ Location of mining property. See list of
properties.

SOURCES OF INFORMATION

Geology of Ray and Donovan Townships by W. H.
Mecliwaine, 1969. Geology of the remaining townships
f)_y K. D. Card, 1969. Geology is not tied to surveyed
ines.

Maps and plans of mining companies.

Map 179A, Onaping, by W. H. Collins, Geological Sur-
vey of Canada, Mem. 95, 1917.

Map 36¢, Shiningtree Silver Area, Ontario Department
of Mines, 1927,

Aeromagnetic maps 284G and 1514G, Geological Sur-
vey of Canada.

Preliminary maps:
P. 301, Maple Mountain Sheet, scale 1 inch to 2
miles, issued 1965,
P. 502, Leith Township; P. 503, Charters Township;
P. 504, Corkill Township; P. 558, Donovan Town-
ship; P. 569, Ray Township, scale 1 inch to ¥ mile,
issued 1968.
P. 584, Smoothwater Lake Area, scale 1 inch to 1
mile, issued 1970.

Cartography by C. Karpetas and assistants, Ministry
of Natural Resources, 1972,

Base map derived from maps of the Forest Resources
Inventory, Ministry of Natural Resources, with addi-
tional information by K. D. Card.

Magnetic declination in the area was approximately
§°30° W, 1969.

LIST OF PROPERTIES

Argentium Silver Mines Lid.
1.  Bergeron Lake deposit,van Nostrand Township.}
2. Darby Silver Mine, Whitson Township.t
3. Goldie Lake deposit, van Nostrand Township.t
4.  Niccolite Lake deposit, van Nostrand Township.t
5.  Skull Lake property, Speight Township.t
6. White Reserve Mine, Whitson Township.}
7. Armstrong, W. S., Estate, Speight Township.t
8. Beatty, W. A., Charters Township.
Byberg, Andrew.
9. Charters Township.
10. Gowganda-Duggan Mine, Donovan Township.
11.  Thompson Mine, Donovan Township.
Canadian Johns-Manville Co. Lid.
12. Dundee, Grigg, Marconi, Seagram, Stobie, and
Turner Townships.f

13. (Harrison Minerals Ltd., T. Saville claims),
Turner Township.t

14. Marconi Township [1968].f
15. Can-Fer Mines Ltd. [1967], Marconi Township.f
16. Cole deposit, Cole Township.t

17. Denison Mines Ltd., Clary, DeMorest, Seagram,
and Turner Townships.t

18. Eleanor Lake deposit, Ray Township.

19. Fournier Lake prospect, Leonard Township.

20. Garvey, William, Estate, Charters Township.

21. Gereghly, G. J., Brewster Township.

22, Haines claim, Donovan Township.

23. Hardie, Arnold, Coppersand Lake deposit, Cynthia
Township.t

24, Hardiman Bay Mines Ltd. [1966], Brewster
Township.

25. Hillcoat, James, Donovan Township.

26. Ironco Mining and Smelting Co. Ltd., Cotlon
Township.f

27, Jalore Mining Co. Ltd., Kokoko Lake, Cynthia and
Chambers Townships.t

28, Keevil Mining Group Ltd., [1966], Cynthia and
Aston Townships.t

King, Henry.
29. Boundary claims, Speight Township.t
30, Munroe Lake deposit, Speight Township.t

31, Lady Evelyn Lake deposit, Leo Township.f

Last, Henry.
32, Clary Township.f
33. DeMorest Township.t
34,  Turner Township.f
35, Lynch deposit, Speight Township.t
Mark; Howard.
36.  First Bay deposit, Barr Township.t
37.  Infand deposit, Klock Township.t
38. Island deposit, Dane and Kittson Townships.f
39.  Klock deposits, Barr Township.t
40.  Second Bay deposit, Barr Township.}
41. Mclntosh, R, E., Turner Township.t
42. Metron Explorations Ltd., Stull Township.t
43. Moore, William, Speight Township.t
44, New Delhi Mines Ltd., Delhi Township.t
Noranda Exploration Co.
45.  Clary Township.t
46. Turner and DeMorest Townships.t
47, Ourgold Mining Company Ltd., Corkill Township.
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48. Reekie Lake occurrence, Leckie Township. Map 2256

49. Rustex Mining Corp., Leith Township.

50. Solace Lake lead-silver deposit, Selkirk Township.t
51. Sucker Gut Lake deposit, Leo Township.f

52, Taylor deposit, Speight Township.f

53, Tremble Lake deposit, Ray Township.

54. Truss deposit, Auld Township.f

55, Walton, H. G., Bradley-Donaldson Mine, Auld
Township.f

Welsh, B. M.
56.  Charron Silver Mine, Auld Township.t
67,  Charters Township.
58.  Triangle Silver Mine, Auld Township.t
59. Wilder, Frank, Donovan Township.
Ownership of properties as of December 31, 1969.
Date in square brackets [1968] indicates year of last
m;.v";:r“l work on property. For further information, see
report.

}Appears on accompanying maps of Geological Report
106.
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N.T.S. Reference 41P/7, 41P/10

LEGEND

CENOZoOIC*
QUATERNARY
RECENT
Stream, lake, and swamp deposits.

PLEISTOCENE
Glacial, glaciofluvial, and glaciolacus-
trine deposits.

UNCONFORMITY

PRECAMBRIAN?

PROTEROZOIC
MAFIC INTRUSIONS
LATE DIABASE INTRUSIONS

15 Diabase.f
15a Olivine diabase.

INTRUSIVE CONTACT
NIPISSING DIABASE INTRUSIONS®

14 Unsubdivided.d

14a Pyroxene gabbro.d

14b Hornblende gabbro, metagabbro.d
14c Epidote amphibolite.

14d Granophyre.d

INTRUSIVE CONTACT
HURONIAN SUPERGROUP
COBALT GROUP
BAR RIVER FORMATION

13 Unsubdivided.t
13a Sandstone.

GORDON LAKE FORMATIONC

12 Unsubdivided.

12a Sandstone.

12b Argillite.

12c Chert, chert breccia.

LORRAIN FORMATIONE

11 Unsubdivided.

11a Green and grey micaceous pebbly
sandstone.

11b Feldspathic sandstone.

11c White sandstone.

11d Ferruginous sandstone.

11e Argillaceous sandstone, greywacke,
siltstone.

11f Conglomerate.

GOWGANDA FORMATIONE

10 Unsubdivided.

- 10a Pebbly mudstone-polymictic para-
conglomerate, greywacke, siltstone,
or laminated argillite matrix,

10b Polymictic orthoconglomerate,
greywacke or siltstone matrix.

10c Sandstone, feldspathic sandstone,
greywacke,

10d Argillite, siltstone.

10e Laminated argillite.

QUIRKE LAKE GROUP
SERPENT FORMATIONEf

. 9a Sandstone.
9b  Argillite, siltstone.

ESPANOLA FORMATION?

8 8 Limestone, siltstone.

BRUCE FORMATIONE#

3 7a Polymictic conglomerate.
7b Sandstone.

HOUGH LAKE GROUP
MISSISSAGI FORMATIONGt
6 Unsubdivided.
6 6a Sandstone.
6b Argillite, siltstone, argillaceous
schist.
6¢c Polymictic conglomerate.,

UNCONFORMITY
ARCHEAN

MAFIC INTRUSIONS
EARLY MAFIC INTRUSIONS

5  Gabbro, metagabbro, diabase.

INTRUSIVE CONTACT

FELSIC INTRUSIVE AND
METAMORPHIC ROCKS

GRANITIC ROCKS®

4 Unsubdivided.

4a Quartz monzonite, granodiorite.

4b Porphyritic quartz monzonite,
granodiorite, quartz diorite.f

GNEISS AND MIGMATITESe

3 Unsubdivided.
3a Quartz-feldspargneiss, migmatite.
3b Mafic migmatite, agmatite.

METAVOLCANICS AND
METASEDIMENTS

FELSIC METAVOLCANICS AND
METASEDIMENTS®S

2 Unsubdivided.f

2a Rhyolite, trachyte, intermediate
anics.

2b Felsic tuff, breccia, agglomerate.

2c Sandstone,argillite, conglomerate.®

2d Felsic schist.t

MAFIC METAVOLCANICS®

Unsubdivided.t

Basalt, andesite.

Amphibolite, amphibolite schist.
Diabase.t

Iron formation.

SR | o

Ag  Silver. Ni Nickel,

Au  Gold.t Pb Lead.f

carb Carbonate, q Quartz.

Co Cobalt. q¢  Quariz-carbonate.

cu Copper.t 8  Sulphide mineralization.
ery  Erythrite. U Uranium.t

Fe /ron.f Zn Zinc.t

ne  Niccolite. )

@(nconsolidated deposits. Cenozoic deposils are rep-
resented by the lighter coloured and uncoloured parts
on the map.

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

€The rocks of these units are subdivided lithologically
and the order does not imply age relationship within
the groups.

dNipissing-type.
€Timiskaming-type.
mgpears on accompanying maps of Geological Report




SYMBOLS

& | Glacial striae.

& | Esker.

® Small bedrock outcrop.

‘~-~__) | Area of bedrock outcrop.

+ Bedding, horizontal,

Bedding, top unknown; (inclined,
7 7| vertical).

"}'/ > Bedding, top (arrow) from grain grada-
»| ¢ion; (inclined, vertical, overturned).

’;,\ 3 Bedding, top (arrow) from cross bedding
v| (inclined, vertical, overturned).

Schistosity; (horizontal, inclined,
2 | Vertical,

¥ 7;/ x G%sjgsﬂy. (horizontal, inclined,
ve 5

+7.4 | Foliation; (horizontal, inclined, vertical).

A" | Lineation with plunge.

| _— | Geological boundary, observed.

__—— Geological boundary, position
interpreted.

__.— | Geological boundary, deduced from
- geophysics.

horizontal movement.

Fault; (observed, assumed). Spot indi-
‘f:- cates down throw side, arrows indicate
" | Lineament.

fqr Drag folds with plunge.

E‘Mﬁn«. syncline, with plunge.

- Vein.

a Shaft.

Motor road.

Other road.

Trail, portage, winter road.

- Building.

District boundary, approximate position
only.

Township boundary, base line or merid-

ian, approximate position only.

s smssesl  TOwnship boundary, unsurveyed.

Surveyed line,approximate position only.

@ Location of mining property. See list of
properties.

SOURCES OF INFORMATION

Geology of Speight, Auld, Whitson, and Van Nostrand
Townships by W. H. Mcllwaine, 1969. Geology of the
remaining townships by K. D. Card, 1969. Geology is
not tied to surveyed lines.

Maps and plans of mining companies.

Map 179A, Onaping, by W. H. Collins, Geolegical Sur-
vey of Canada,Mem 95,1917,

Map 35¢, Anima-Nipissing Lake Area, Ontario Depart-
ment of Mines, 1926.

Aeromagnetic maps 1504G and 1505G, Geological Sur-
vey of Canada.

Preliminary map:
P. m.quleMountainSheet scale 1 inch to 2
miles, issued 1965
P. 566, Van Nostmnd Township; P. 573, Speight
Township; P. 579, Auld Township; P. 580, Whitson
Township, scale 1 inch to ¥ mile, issued 1969.
P. 585, Lady Evelyn Lake Sheet, scale 1 inch to 1
mile, issued, 1970.

Cartography by C. Kar, and assistants, Mini:
dwﬁezums.m o

map derived from maps of the Forest Resources
I‘nnnhy Ministry of Natumi Resources, with addi-
tional information by K. D. Card.

Magnetic declination in the area was approximately
§°30° W, 1969.

LIST OF PROPERTIES

Argentium Silver Mines Ltd.
1.  Bergeron Lake deposit,van Nostrand Township.
2. Darby Silver Mine, Whitson Township.
3. Goldie Lake deposit, van Nostrand Township.
4. Niccolite Lake deposit, van Nostrand Township.
5.  Skull Lake property, Speight Township.
6. White Reserve Mine, Whitson Township.
7. Armstrong, W. S., Estate, Speight Township.
8. Beatty, W. A., Charters Township.}
Byberg, Andrew.
9.  Charters Township.t
10. Gowganda-Duggan Mine, Donovan Township.t
11.  Thompson Mine, Donovan Township.f
Canadian Johns-Manville Co. Ltd.
12.  Dundee, Grigg, Marconi, Seagram, Stobie, and
Turner Townships.tf

13. (Harrison Minerals Ltd., T. Saville claims),
Turner Township.}

14. Marconi Township [1968].1
15. Can-Fer Mines Ltd, [1967], Marconi Township.f
16. Cole deposit, Cole Township.}t

17. Denison Mines Ltd., Clary, DeMorest, Seagram,
and Turner Townships.t

18, Eleanor Lake deposit, Ray Township.}

19. Fournier Lake prospect, Leonard Township.t
20. Garvey, William, Estate, Charters Township.t
21. Gereghty, G. J., Brewster Township.t

22, Haines claim, Donovan Township.t

23, Hardie, Arnold, Coppersand Lake deposit, Cynthia
Township.t

24, Hardiman Bay Mines Ltd. [1966], Brewster
Township.t

25, Hillcoat, James, Donovan Township.t

26. Ironco Mining and Smelting Ca Ltd., Cotton
Township.t

27. Jalore Mining Co. Ltd., Kokoko Lake, Cynthia and
Chambers Townships.f

28, Keevil Mining Group Ltd., [1966], Cynthia and
Aston Townships.t

King, Henry
29. Boundary claims, Speight Township.
30. Munroe Lake deposit, Speight Township.
31. Lady Evelyn Lake deposit, Leo Township.
Last, Henry.
32, Clary Township.f
33. DeMorest Township.t
34, Turner Township.f
35. Lynch deposit, Speight Township.
Mark, Howard.
36. First Bay deposit, Barr Township.
37. Inland deposit, Klock Township.
38. Island deposit, Dane and Kittson Townships.
39. Klock dsposits, Barr Township.
40. Second Bay deposit, Barr Township.
41. Mcintosh, R. E., Turner Township.t
42, Metron Explorations Ltd., Stull Township.t
43. Moore, William, Speight Township.
44. New Delhi Mines Ltd., Delhi Township.f
Noranda Exploration Co.
45. Clary Township.t
46. Turner and DeMorest Townships.t
47. Ourgold Mining Company Ltd., Corkill Township.t

HONOURABLE LEO BERNIER, Minister of Natural Resources
W. Q. MACNEE, Deputy Minister of Natural Resources
G. A. Jewett, Executive Director, Division of Mines E. G. Pye, Director, Geological Branch
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Reekie Lake occurrence, Leckie Township.f
Rustex Mining Corp., Leith Township.t
Solace Lake lead-silver deposit, Selkirk Township.}
Sucker Gut Lake deposit, Leo Township.
Taylor deposit, Speight Township.
Tremble Lake deposit, Ray Township.t
Truss deposit, Auld Township.
Walton, H. G., Bradley-Donaldson Mine, Auld
Township.
Welsh, B. M.
Charron Silver Mine, Auld Township. .
Charters Township.} Secale 1: 63,360 or 1 Inch to 1 Mile
Triangle Silver Mine, Auld Township. Chains 80 40 0 1 2 3 4 5 Miles
Wilder, Frank, Donovan Township.t ’
Ownership of properties as of December 31, 1969.

Datemsotmebmckets[fmlmdmdesyeuo!hsl
mqbrwkonpmperry rther information, see
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Scale 1 inch to 50 miles
N.T.S. references 41P/8, 41P/9

LEGEND

CENOZoOoIC?
QUATERNARY
RECENT
Stream, lake, and swamp deposits.

PLEISTOCENE

Glacial, glaciofluvial, and glaciolacus-
trine deposits.

UNCONFORMITY

PRECAMBRIAN?

PROTEROZOIC
MAFIC INTRUSIONS
LATE DIABASE INTRUSIONS

15 Diabase.
15a Olivine diabase.

INTRUSIVE CONTACT
NIPISSING DIABASE INTRUSIONS®
14 Unsubdivided.d

" 14c Epidote amphibolite.
14d Granophyre.df

INTRUSIVE CONTACT
HURONIAN SUPERGROUP
COBALT GROUP
BAR RIVER FORMATION

13 Unsubdivided.f
13a Sandstone.

GORDON LAKE FORMATIONE

- 12 Unsubdivided.
12a Sandstone.
12b Argillite.
12¢c Chert, chert breccia.
LORRAIN FORMATION®E

11 Unsubdivided.
11a Green and grey micaceous pebbly
sandstone

11b Feldspathic sandstone.

11c White sandstone.

11d Ferruginous sandstone.

11e Argillaceous sandstone, greywacke,
siltstone,

11f Conglomerate.

GOWGANDA FORMATIONE

10 Unsubdivided.t

10a Pebbly mudstone-polymictic para-
conglomerate, greywacke, siltstone,
or laminated argillite matrix.

10b Polymictic orthocenglomerate,
greywacke or siltstone matrix.

10c Sandstone, feldspathic sandstone,
greywacke.

10d Argillite, siltstone.

10e Laminated argillite.

QUIRKE LAKE GROUP
SERPENT FORMATIONE}

9a Sandstone.
8b  Argillite, siltstone.

ESPANOLA FORMATION{

8 8 Limestone, siltstone.

BRUCE FORMATIONE}

3 7a Polymictic conglomerate.
7b Sandstone.

HOUGH LAKE GROUP
MISSISSAGI FORMATION®}
Unsubdivided.

-

6a
6b Argillite, saltstone, argillaceous
- X

UNCONFORMITY
ARCHEAN

MAFIC INTRUSIONS
EARLY MAFIC INTRUSIONS{

5 5  Gabbro, metagabbro, diabase.

INTRUSIVE CONTACT

FELSIC INTRUSIVE AND
METAMORPHIC ROCKS

GRANITIC ROCKS¢

4  Unsubdivided.t

4a Quartz monzonite, granodiorite.

4b Porphyritic quartz monzonite,
granodiorite, quartz diorite.f

GNEISS AND MIGMATITESS/

3 Unsubdivided. )
5 3a Quartz-feldspargneiss,migmatite.
3b Mafic migmatite, agmatite.

METAVOLCANICS AND
METASEDIMENTS

FELSIC METAVOLCANICS AND
METASEDIMENTS¢}

2 Unsubdivided.

2 2a Rhyolite, trachyte, intermediate
metavolcanics.

2b Felsic tuff, breccia, agglomerate,

2c Sandstone,argillite,conglomerate®

2d Felsic schist.

MAFIC METAVOLCANICS®f

1 Unsubdivided.
1 1a Basalt, andesite.,

1b  Amphibolite, amphibolite schist.
1c Diabase.

IF IF  lron formation.t

& & & @

s o a o Brecciat

Ag  Silver, Ni Nickel.t

Au  Gold.t Pb Lead.

carb Carbonate. q Quartz.f

Co Cobalt. qc Quartz-carbonate.

Cu Copper. 8  Sulphide mineralization.
ery Erythrite. U Uranium.t

Fe lron.t ZIn Zinc.t

nc  Niccolite.f

2 /nconsolidated deposits. Cenozoic deposits are rep-
resented by the lighter coloured and uncoloured parts
on the map.
bgedrock geology. Outcrops and inferred extensions
of each rock map unit are shown, respectively, in deep
and light tones of the same colour. Where in places a
formation is too narrow to show colour and must be
in black, a short black bar appears in the
appropriate block.
€The rocks of these units are subdivided lithologically
and the order does not imply age relationship within
the groups.

INipissing-type.
@Timiskaming-type.
;gpears on accompanying maps of Geological Report
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SYMBOLS

o Glacial striae.

5, | Esker.
x Small bedrock outcrop.
g
{ )y | Area of bedrock outcrop.

G o Bedding, horizontal.

e, Bedding, top unknown; (inclined,
/ / vertical).

sﬁy ﬁ/ Bedding, top (arrow) from grain grada-
y s°| tion; (inclined, vertical, overturned).

L Bedding, top (arrow) from cross bedding;
y f (YW (inclined, vertical, overtdrned).

_¢_ 2571 Schistosity; (horizontal, inclined,
f vertical).

75 Gneissosity, (horizontal, inclined,
* / /'/ vertical),

+ 'i'/ / Foliation; (horizontal, inclined, vertical).

peee
: Lineation with plunge.

/“ Geological boundary, observed.

e Geological boundary, position
interpreted.

\

\

- Geological boundary, deduced from
geophysics.

\

T

Fault; (observed, assumed). Spot indi-
—| cates down throw side, arrows indicate
horizontal movement.

\\

Lineament.

\

&/; Drag folds with plunge.

Vein.

\ 75% 75 S 5 .
»(/7*{7 Anticline, syncline, with plunge.
b
@

Shaft.
MA Magnetic attraction.
RA Radioactivity.

Motor road.

Other road.

sesessseeennnnel Trajfl, portage, winter road.

- Building.

District boundary, approximate position
only.

Township boundary, base line or merid-
fan, approximate position only.

s sl JOwnship boundary, unsurveyed,

Surveyed line,approximate position only.

Location of mining property. See list of
properties,

SOURCES OF INFORMATION

Geology of Marconi, Turner, Seagram, and part of
Cotton Townships by H. D. Meyn, 1969. Geology of the
remaining townships by K. D. Card, 1969. Geology is
not tied to surveyed lines.

Maps and plans of mining companies.

Map 179A, Onaping, by W. H. Collins, Geological Sur-
vey of Canada, Mem. 95, 1917.

Aeromagnetic maps 1513G and 1514G, Geological Sur-
vey of Canada.

Preliminary maps:
P. 301, Maple Mountain Sheet, scale 1 inch fo 2
miles, issued 1965,
P. 568, Marconi Township; P, 569, Turner Township;
P. 570, Seagram Township, scale 1 inch to i mile,
issued 1969,
P. 584, Smoothwater Lake Area, scale 1 inch to 1
mile, issued 1970.

Cartography by C. Karpetas and assistants, Ministry
of Natural Resources, 1972.

Base map derived from maps of the Forest Resources
Inventory, Ministry of Natural Resources, with addi-
tional information by K. D. Card.

Magnetic declination in the area was approximately
9°30° W, 1969.

LIST OF PROPERTIES

Argentium Silver Mines Ltd.
1. Bergeron Lake deposit,van Nostrand Township.t

2.  Darby Silver Mine, Wkitson Township.f

3. Goldie Lake deposit, van Nostrand Township.t
4.  Niccolite Lake deposit, van Nostrand Township.t
5. Skull Lake property, Speight Township.t

6. White Reserve Mine, Whitson Township.t

7. Armstrong, W. S., Estate, Speight Township.t
8. Beally, W. A., Charters Township.t
Byberg, Andrew,
9. Charters Township.t
10. Gowganda-Duggan Mine, Donovan Township.t
11.  Thompson Mine, Donovan Township.f
Canadian Johns-Manville Co. Lid.

12, Dundee, Grigg, Marconi, Seagram, Stobie, and
Turner Townships.

13. (Harrison Minerals Ltd., T. Saville claims),
Turner Township.

14,  Marconi Township [1968].
15. Can-Fer Mines Ltd. [1967], Marconi Township.
16. Cole deposit, Cole Township.f

17. Denison Mines Ltd., Clary, DeMorest, Seagram,
and Turner Townships.

18. Eleanor Lake deposit, Ray Township.t

19, Fournier Lake prospect, Leonard Township.t
20. Garvey, William, Estate, Charters Township.t
21. Gereghty, G. J., Brewster Township.t

22, Haines claim, Donovan Township.f

23. Hardie, Arnold, Coppersand Lake deposit, Cynthia
Township.t

24, Hardiman Bay Mines Ltd. [1966], Brewster
Township.f

25, Hillcoat, James, Donovan Township.t

26. lronco Mining and Smelting Co. Ltd., Cotton
Township.

27, Jalore Mining Co. Ltd., Kokoko Lake, Cynthia and
Chambers Townships.t

28, Keevil Mining Group Ltd., [1966], Cynthia and
Asfon Townships.t

King, Henry

29. Boundary claims, Speight Township.t

30, Munroe Lake deposit, Speight Township.f

31. Lady Evelyn Lake deposit, Leo Township.t
Last, Henry.

32, Clary Township.t

33. DeMorest Township.t

34, Turner Township.

35. Lynch deposit, Speight Township.t
Mark, Howard.

36. First Bay deposit, Barr Township.t

37. Inland deposit, Klock Township.t

38. Island deposit, Dane and Kittson Townships.t

39.  Klock deposits, Barr Township.t

40.  Second Bay deposit, Barr Township.f

41. Mcintosh, R. E., Turner Township.

42, Metron Explorations Ltd., Stull Township.

43, Moore, William, Speight Township.t

44, New Delhi Mines Ltd., Delhi Township.f
Noranda Exploration Co.

45.  Clary Township.t

46,  Turner and DeMorest Townships.

47. Ourgold Mining Company Ltd., Corkill Township.t
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48. Reekie Lake occurrence, Leckie Township.f

49. Rustex Mining Corp., Leith Township.f

50. Solace Lake lead-silver deposit, Selkirk Township.
51. Sucker Gut Lake deposit, Leo Township.t

52, Taylor deposit, Speight Township.t

53. Tremble Lake deposit, Ray Township.t

54, Truss deposit, Auld Township.t

55, Walton, H. G., Bradley-Donaldson Mine, Auld
Township.}

Welsh, B. M.
56.  Charron Silver Mine, Auld Township.f
57.  Charters Township.t
58,  Triangle Silver Mine, Auld Township.t
59, Wilder, Frank, Donovan Township.f
Ownership of properties as of December 31, 1969.
Date in square brackets [1968] indicates year of last
majorrt work on property. For further information, see
report,

fAppears on accompanying maps of Geological Report
1

Map 2258
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SUDBURY DISTRICT
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MAFIC INTRUSIONS
LATE DIABASE INTRUSIONS

15 Diabase.
15a Olivine diabase.

INTRUSIVE CONTACT
NIPISSING DIABASE INTRUSIONS®

14 Unsubdivided.d

14a Pyroxene gabbro.d

14b Hornblende gabbro, metagabbro.d
14c Epidote amphibolite.

14d Granophyre.d

INTRUSIVE CONTACT
HURONIAN SUPERGROUP
COBALT GROUP
BAR RIVER FORMATION{#

13 Unsubdivided.
13a Sandstone.

GORDON LAKE FORMATIONE

12 Unsubdivided.t
_ 12a Sandstone.t

12b Argillite.t

12¢c Chert, chert breccia.f

LORRAIN FORMATIONE

11 Unsubdivided.

11a Green and grey micaceous pebbly
sandstone.

11b Feldspathic sandstone.

11c White sandstone.

11d Ferruginous sandstone.

11e Argillaceous sandstone, greywacke,
siltstone.

11f Conglomerate.

GOWGANDA FORMATIONE

10 Unsubdivided.

10a Pebbly mudstone-polymictic para-
conglomerate, greywacke, siltstone,
or laminated argillite matrix.

10b Polymictic orthoconglomerate,
greywacke or siltstone matrix.

10c Sandstone, feldspathic sandstone,
greywacke.

10d Argillite, siltstone.

10e Laminated argillite.

QUIRKE LAKE GROUP
SERPENT FORMATIONE}

9a Sandstone.
9b  Argillite, siltstone.

ESPANOLA FORMATION{

8 8 Limestone, siltstone.

BRUCE FORMATIONE

7a Polymictic conglomerate.
7b Sandstone.
HOUGH LAKE GROUP

MISSISSAGI FORMATION®

6 Unsubdivided.

6a Sandstone.

6b Argillite, siltstone, argillaceous
schist.

6c Polymictic conglomerate.

UNCONFORMITY
ARCHEAN

MAFIC INTRUSIONS
EARLY MAFIC INTRUSIONS

5  Gabbro, metagabbro, diabase.

INTRUSIVE CONTACT

FELSIC INTRUSIVE AND
METAMORPHIC ROCKS

GRANITIC ROCKS®

| 4 Unsubdivided.
s 4a Quartz monzonite, granodiorite.
4b Porphyritic quartz monzonite,

granodiorite, quartz diorite.

GNEISS AND MIGMATITES®
3  Unsubdivided.t
3a Quartz-feldspar gneiss, migmatite.f

3b Mafic migmatite, agmatite.

METAVOLCANICS AND
METASEDIMENTS

FELSIC METAVOLCANICS AND
METASEDIMENTS¢C

2 Unsubdivided.

2a Rhyolite, trachyte, intermediate
metavolcanics.

2b. Felsic tuff, breccia, agglomerate,

2c Sandstone,argillite, conglomerate.®f

2d Felsic schist.

MAFIC METAVOLCANICS®

Unsubdivided.

Basalt, andesite.

Amphibolite, amphibolite schist.
Diabase.

Iron formation.

= : ” i 5 g . | Breccia.
Ag  Silver. Ni  Nickel.t
Au  Gold, Pb Lead.
carb Carbonate.t q Quartz.
Co Coball.f q¢ Quartz-carbonate.
Ccu Copper. §  Sulphide mineralization.
ery Erythrite.t u  Uranium.
Fe /ron. Zn Zinc.t

ne  Niccolite.t

8 Jnconsolidated deposits. Cenozoic deposits are rep-
resented by the lighter coloured and uncoloured parts
on the map.

BBedrock geology. Outcrops and inferred extensions
of each rock map unit are shown, respectively, in deep
and light tones of the same colour, Where in places a
formation is foo narrow to show colour and must be
represented in black, a short black bar appears in the
appropriate block.

€The rocks of these units are subdivided lithologically
and the order does not imply age relationship within
the groups.

dNipissing-type.

@Timiskaming-type.

{Appears on accompanying maps of Geological Report
¥
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LEGEND
CENOZOIC?
QUATERNARY
RECENT
Stream, lake, and swamp deposits.
PLEISTOCENE
Glacial, glaciofluvial, and glaciclacus-
trine deposits.
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PRECAMBRIAN?
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SYMBOLS

f/ Glacial striae.

e
= Esker.

* Small bedrock outcrop.
{7 | Area of bedrock outcrop.

= Bedding, horizontal.

i Bedding, top unknown; (inclined,
3}/ / vertical).

wy;‘/)/ Bedding, top (arrow) from grain grada-
e | tion; (inclined, vertical, overturned).

ssy ‘y‘ ‘5) Bedding, top (arrow) from cross bedding;
%o | (inclined, vertical, overturned).

o Schistosity; (horizontal, inclined,
'Q_ si/l/ vertical),

8¢, Gneissosity, (horizontal, inclined,
+/ / vertical).

25" A | Foliation; (horizontal, inclined, vertical).

=r Lineation with plunge.

/ Geological boundary, observed.

——1 Geological boundary, position
L interpreted.

— Geological boundary, deduced from
geophysics.

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

Lineament.

4 &7 | Drag folds with piunge.

K 70° & 3 .
;‘/jrﬁ- Anticline, syncline, with plunge.

\ Vein.,

a Shaft.
MA Magnetic attraction.
RA Radioactivity.

Motor road.

Other road.

Trail, portage, winfer road.

B a Building.

District boundary, approximate position
only.

Township boundary, base line or merid-

ian, approximate position only.

s wesssl  Township boundary, unsurveyed.

| Surveyedline,approximate positiononly.

Location of mining property. See list of
properties.

SOURCES OF INFORMATION

Geology of Seagram Township by H. D. Meyn, 1969.
Geology of the remaining townships by K. D. Card,
1969. Geology is not tied to surveyed lines.

Maps and plans of mining companies,

Map 179A, Onaping, by W. H. Collins, Geological Sur-
vey of Canada, Mem. 95, 1917.

Maps 1954-1, Township of Delhi, published 1954 and
2057, Northwestern Timagami Area, published 1964,
Ontario Department of Mines.

Aeromagnetic maps 1503G and 1504G, Geological Sur-
vey of Canada.

Preliminary maps:
P. 301, Maple Mountain Sheet, scale 1 inch to 2
miles, issued 1965.
P, 570, Seagram, and part of Clary Townships, scale
1 inch to ¥ mile, issued 1969,
P. 585, Lady Evelyn Lake Sheet, scale 1 inch to 1
mile, issued 1970.

Cartography by C. Karpetas and assistants, Ministry
of Natural Resources, 1972,

Base map derived from maps of the Forest Resources
Inventory, Ministry of Natural Resources, with addi-
tional information by K. D. Card.

Magnetic declination in the area was approximately
9°30" W, 1969,

LIST OF PROPERTIES

Argentium Silver Mines Ltd.
1. Bergeron Lake deposit,van Nostrand Township.f

2. Darby Silver Mine, Whitson Township.f

3. Goldie Lake deposit, van Nostrand Township.f
4. Niccolite Lake deposit, van Nestrand Township.
5. Skull Lake property, Speight Township.t

6.  White Reserve Mine, Whitson Township.t

7. Armstrong, W. S., Estate, Speight Township.f
8. Beatty, W. A., Charters Township.}
Byberg, Andrew.
9.  Charters Township.t
10. Gowganda-Duggan Mine, Donovan Township.t
11.  Thompson Mine, Donovan Township.f
Canadian Johns-Manviile Co. Ltd.

12,  Dundee, Grigg, Marconi, Seagram, Stobie, and
Turner Townships.t

13. (Harrison Minerals Ltd., T. Saville claims),
Turner Township.t

14.  Marconi Township [1968].1
15. Can-Fer Mines Ltd. [1967], Marconi Township.f
16. Cole deposit, Cole Township.

17. Denison Mines Ltd., Clary, DeMorest, Seagram,
and Turner Townships.t

18. Eleanor Lake deposit, Ray Township.t

19. Fournier Lake prospect, Leonard Township.}f
20. Garvey, William, Estate, Charters Township.t
21. Gereghly, G. J., Brewster Township.t

22, Haines claim, Donovan Township.t

23. Hardie, Arnold, Coppersand Lake deposit, Cynthia
Township.

24, Hardiman Bay Mines Ltd. [1966], Brewsler
Township.t
25, Hillcoat, James, Donovan Township.f

26. Ironco Mining and Smelting Co. Ltd., Cotton
Township.f

27. Jalore Mining Co. Ltd., Kokoko Lake, Cynthia and
Chambers Townships.

28. Keevil Mining Group Ltd., [1966], Cynthia and
Aston Townships.

King, Henry
29, Boundary claims, Speight Township.t
30. Munroe Lake deposit, Speight Township.f
31. Lady Evelyn Lake deposit, Leo Township.t
Last, Henry.
32. Clary Township.t
33. DeMorest Township.f
34, Turner Township.t
35, Lynch deposit, Speight Township.t
Mark, Howard.
36,  First Bay deposit, Barr Township.f
37. Inland deposit, Klock Township.t
38. Island deposit, Dane and Kittson Townships.}f

.89.  Klock deposits, Barr Township.t

40.  Second Bay deposit, Barr Township.t
41. Meclintosh, R. E., Turner Township.f
42. Metron Explorations Ltd.,Stull Township.f
43, Moore, William, Speight Township.f
44, New Delhi Mines Ltd., Delhi Township.
- Noranda Exploration Co.
45,  Clary Township.t
46,  Turner and DeMorest Townships.f
47. Ourgold Mining Company Ltd., Corkill Township.f

DIVISION OF MINES

HONOURABLE LEO BERNIER, Minister of Natural Resources
W. Q. MACNEE, Deputy Minister of Natural Resources
G. A. Jewett, Executive Director, Division of Mines

E. G. Pye, Director, Geological Branch
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48. Reekie Lake occurrence, Leckie Township.t

49, Rustex Mining Corp., Leith Township.f

50. Solace Lake lead-silver deposit, Selkirk Township.f
51. Sucker Gut Lake deposit, Leo Township.t

52, Taylor deposit, Speight Township.t

53. Tremble Lake deposit, Ray Township.f

54, Truss depesit, Auld Township.t

55. Walton, H. G., Bradley-Donaldson Mine, Auld
Township.t

Welsh, B. M.
56.  Charron Silver Mine, Auld Township.f
57. Charters Township.t
58, Triangle Silver Mine, Auld Township.t
59, Wilder, Frank, Donovan Township.t
Ownership of properties as of December 31, 1969.
Date in square brackels [1968] indicates year of last

major work on property. For further information, see
report.

+Appears on accompanying maps of Geological Report
106.
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LEGEND

CENOZOIC?
QUATERNARY
RECENT
Stream, lake, and swamp deposits.

PLEISTOCENE

Glacial, glaciofluvial, and glaciolacus-
trine deposits.

UNCONFORMITY

PRECAMBRIAN?

PROTEROZOIC
MAFIC INTRUSIONS
LATE DIABASE INTRUSIONS

15 Diabase.
15a Olivine diabase.

INTRUSIVE CONTACT
NIPISSING DIABASE INTRUSIONS®

14 Unsubdivided.d
14a Pyroxene gabbro.d
14b Hornblende gabbro, metagabbro.d

14c Epidote amphibolite.
14d Granophyre.dt

INTRUSIVE CONTACT
HURONIAN SUPERGROUP
COBALT GROUP
BAR RIVER FORMATION{

1 18 Unsubdivided.
13a Sandstone.

GORDON LAKE FORMATIONE

12 Unsubdivided,

12a Sandstone.

126 Argillite.t

12c Chert, chert breccia.

LORRAIN FORMATIONE

11 Unsubdivided.

11a Green and grey micaceous pebbly
sandstone.

11b Feldspathic sandstone.

11c White sandstone.

11d Ferruginous sandstone.

11e Argillaceous sandstone, greywacke,
siftstone.

11f Conglomerate.

GOWGANDA FORMATIONE

10 Unsubdivided.

10a Pebbly mudstone-polymictic para-
conglomerate, greywacke, siltstone,
or laminated argillite matrix.

106 Polymictic orthoconglomerate,
greywacke or siltstone matrix.

10c Sandstone, feldspathic sandstone,
greywacke.

10d Argillite, siltstone,

10e Laminated argillite.

QUIRKE LAKE GROUP
SERPENT FORMATIONE}

9a Sandstone.
9b Argillite, siltstone.

ESPANOLA FORMATION{

8 8 Limestone, siltstone.

BRUCE FORMATION®Ef

7a Polymictic conglomerate.
7b  Sandstone.

HOUGH LAKE GROUP
MISSISSAGI FORMATIONEGt

6 Unsubdivided.

6 6a Sandstone.

6b Argillite, siitstone, argillaceous
schist,

6¢ Polymictic conglomerate.

. UNCONFORMITY
ARCHEAN

MAFIC INTRUSIONS
EARLY MAFIC INTRUSIONST

5 5  Gabbro, metagabbro, diabase.

INTRUSIVE CONTACT

FELSIC INTRUSIVE AND
METAMORPHIC ROCKS

GRANITIC ROCKS¢C

4  Unsubdivided.

4a Quartz monzonite, granodiorite.

4b Porphyritic quartz monzonite,
granodiorite, quartz diorite.t

GNEISS AND MIGMATITES®f

3 Unsubdivided.
3 3a Quartz-feldspar gneiss, migmalite.
3b Mafic migmatite, agmatite.

METAVOLCANICS AND
METASEDIMENTS

FELSIC METAVOLCANICS AND
METASEDIMENTS¢E

2 _Unsubdivided.

2a Rhyolite, trachyte, intermediate
metavolcanics,

2b Felsic tuff, breccia, agglomerate.

2c Sandstone,argillite, conglomerate £t

2d Felsic schist.f

MAFIC METAVOLCANICSE

1 Unsubdivided.f

1a Basalt, andesite.

1b  Amphibolite, amphibolite schist.
1c Diabase.t

fron formation.

AAQA:A Breccia.
Ag  Silver. Ni Nickel.t
Au  Gold. Pb Lead.
carb Carbonate.} q Quartz.
Co Coball.f g¢ Quartz-carbonate.
Cu Copper. 8  Sulphide mineralization.
ery Erythrite.f U Uranium.t
Fe lron. Zn Zinc.t

nc  Niccolite.f

a{/nconsolidated deposits. Cenozoic deposits are rep-
resented by the lighter coloured and uncoloured parts
on the map.

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

€The rocks of these units are subdivided lithologically
and the order does not imply age relationship within
the groups.

dNipissr’ng-fype.

€Timiskaming-type.

{Appears on accompanying maps of Geological Report
106.
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SYMBOLS LIST OF PROPERTIES . '{w 7
Argentium Silver Mines Ltd. 49. Rustex Mining Corp., Leith Township.} 5 agd,. =~ r) o Taks
i X £ T 1. Bergeron Lakedeposit,van Nostrand Township.# ~ 50. Solace Lake lead-silver deposit, Selkirk Township. L :
2| Glaclal strise. " | nticine, synciine, with plunge. 2. Darby Silver Mine, Whitson Township. 51. Sucker Gut Lake deposit, Leo Township. 4
- 3. Goldie Lake deposit, van Nostrand Township.t 52. Taylor deposit, Speight Township.} A H
% | Esker. G c/' Drill hole; (vertical, inclined). 4.  Niccolite Lake deposit, van Nostrand Township.} 53, Tremble Lake deposit, Ray Township.t
cecceet 5. Skull Lake property, Speight Township.t 54, Truss deposit, Auld Township.f } . o @ —— .
: A . . 3 6. White Reserve Mine, Whitson Township.f 55. Wa!ton,_H. G., Bradley-Donaldson Mine, Auld - 02
« | Smal bedrock outerop. 2 | Ooibiake; (prajestad vestiosliy). 7. Armstrong, W, S., Estate, Speight Township.} Township.} - e
8. Beatty, W. A., Charters Township. b e ;
=t=n : Byberg, Andrew. 56. arron Silver Mine, Auld Township. vl
("7 | Area of bedrock outcrop. —— | vein. & Cilnstois Msibed 57. Charters Township.} e ool 3
10.  Gowganda-Duggan Mine, Donovan Township.} 58. Triangle Silver Mine, Auld Township.t 3
=T Bedding, horizontal, RA Radioactivity. 11.  Thompson Mine, Donovan Township.} 59. Wilder, Frank, Donovan Township.t \ "
Canadian Johns-Manville Co. Ltd. g:rtne_rship of pms[?&a t}{ ';dleceartnber 31, ;?59 ‘ 3 o
. g 12. Dundee, Grigg, Marconi, Seagram, Stobie, and e in square s indicates year of last isn _‘
1% 7 Mm':g' BN = _*= | swamp. Turner Townships. major work on property. For further information, see J 2 L '3
13. ;‘lcrris?n M;’ggra!s Ltd., T. Saville claims , report. ! Yo ]‘
z urner Township. TAppears on accompanying maps of Geological Report i Sax ‘ &
Bedding, arrow) from grain grada- P . . i -
] e e ot | Building. 14.  Marconi Township [1968]. 106. - P =
15. Can-Fer Mines Ltd. [1967], Marconi Township. 4 . = 5 - ;n- %
. . X x . X ]
=/ 33| Bedding, top arrow) from cross bedding pa—— 16. Cole deposit, Cole Township.t 92 = P, 3
we| (inclined, vertical, overturned). 3 17. Denison Mines Ltd., Clary, DeMorest, Seagram, et o : o o
and Turner Townships. - 43 § == N o ™ =
Schistosity; (horizontal, inclined, R . 18. Eleanor Lake deposit, Ray Township.f e F %
+v/ vertical). Vol poringe, winter road. 19. Fournier Lake prospect, Leonard Township.f i
S At o S e 20. Garvey, William, Estate, Charters Township. A R
+ 7 /| Foliation; (horizontal, inclined, vertical). E with mileposts, approximate position 21. Gereghty, G. J., Brewster Township.f
only. 22, Haines claim, Donovan Township.}
; - 23. Hardie, Arnold, Coppersand Lake deposit, Cynthia
——| Geological boundary, observed. ﬁn"}ﬁedy boundiey apprccciniate position Township.f
3 24, Hardiman Bay Mines Ltd. [1966], Brewster
| Geological boundary, position 5 s line, with mileposts, approxi S
: N - g o [ i g 25, Hillcoat, James, Donovan Township.t
| 26. Ironco Mining and Smeilting Co. Ltd., Cotton
| = Fault; (observed, assumed). Spot indi- . o b Township.f
! | cates down throw side, arrows indicate 8 | AR R Py . 27. Jalore Mining Co. Ld., Kokoko Lake, Cynthia and
: - hoerizontal movement. i Chambers Townships.t
| P o 28. Keevil Mining Group Ltd., [1966], Cynthia and
| / Lineament, @ goec:;;gp :ff g‘;ﬁorggg}:rs?perty sunsurveyed. Aston Townships.t 106
i King, Henry x5 g
i . ) 29. Boundary claims, Speight Township.t ! i
‘ - “’/ / Jointing; (horizontal, inclined, Vefﬁcﬂ!) a 30. Munroe Lake deOSH A Speight TOWﬂShip.f DIVISION OF MINES
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steOnm{ egytt’:-’surve y:);” il logy 95 Dalerat Towoshili G. A Jewett, Executive Director, Division of Mines E. G. Pye, Director, Geological Branch
: - . 34.  Turner Township. (
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LEGEND

CENOZoIC?
QUATERNARY
RECENT
Stream, lake, and swamp deposits.

PLEISTOCENE
Glacial, glaciofluvial, and glaciolacus-
trine deposits.

UNCONFORMITY

PRECAMBRIAN?

PROTEROZOIC
MAFIC INTRUSIONS
LATE DIABASE INTRUSIONS
15 Diabase.
15a Olivine diabase.f
INTRUSIVE CONTACT
NIPISSING DIABASE INTRUSIONS®

14 Unsubdivided.d

14a Pyroxene gabbro.df

14b Hornblende gabbro, metagabbro.d
14c Epidote amphibolite.t

14d Granophyred

INTRUSIVE CONTACT
HURONIAN SUPERGROUP
COBALT GROUP
BAR RIVER FORMATION{F

13 Unsubdivided.
13a Sandsfone.

GORDON LAKE FORMATIONE}

12 Unsubdivided.

12 12a Sandsione.

12b Argillite.

12c Chert, chert breccia.

LORRAIN FORMATIONE

11 Unsubdivided.t

11a Green and grey micaceous pebbly
sandstone.

11b Feldspathic sahdstone.

11¢ White sandstone.t

11d Ferruginous sandstone.f

11e Argillaceous sandstone, greywacke,
siltstone.

11f Conglomerate.f

GOWGANDA FORMATIONE

10 Unsubdivided.
10a Pebbly mudstone-polymictic para-
conglomerate, greywacke, qllrsfone,

or laminated argillite matrix.

10b Polymictic orthoconglomerate,
greywacke or siltstone matrix.t

10c Sandstone, feldspathic sandstone,
greywacke.'

10d Argillite, siltstone.

10e Laminated argillite.

QUIRKE LAKE GROUP
SERPENT FORMATIONE

9a Sandstone.
9b  Argillite, siltstone.

ESPANOLA FORMATION

— 8 Limestone, siltstone.

BRUCE FORMATION®

7a Polymictic conglomerate.
7b Sandstone.

HOUGH LAKE GROUP
MISSISSAGI FORMATION®

6 Unsubdivided.
6a Sandstone.
6b Argillite, siltstone, argillaceous
schist.
6c Polymictic conglomerate.
UNCONFORMITY
ARCHEAN
MAFIC INTRUSIONS
EARLY MAFIC INTRUSIONS

5 Gabbro, metagabbro, diabase.

INTRUSIVE CONTACT

FELSIC INTRUSIVE AND
METAMORPHIC ROCKS

GRANITIC ROCKS®
4 Unsubdivided.
4a Quartz monzonite, granodiorite.

4b Porphyritic quartz monzonite,
granodiorife, quartz diorite.f

GNEISS AND MIGMATITES®!

3  Unsubdivided.
3 3a Quartz-feldspargneiss, migmatite.
3b Mafic migmatite, agmatite.

METAVOLCANICS AND
METASEDIMENTS

FELSIC METAVOLCANICS AND
METASEDIMENTSC

2 Unsubdivided.

2a Rhyolite, trachyte, intermediate
metavolcanics.

2b Felsic tuff, breccia, agglomerate.

2c Sandstone,argillite, conglomerate®f

2d Felsic schist.

MAFIC METAVOLCANICS®

1 17 Unsubdivided.

1a Basalt, andesite.

1b  Amphibolite, amphibolite schist,
1c Diabase.

F Iron formation,

N

* & * | Brecca
4 a

Ag  Silver. Ni Nickel.t
Au  Gold. Pb Lead.
carb Carbonate.f a Quartz.
Co Cobalt.f ac Quartz-carbonate.t
Cu  Copper. 8§  Sulphide mineralization.
ery Erythrite.f U Uranium.
Fe [ron.t Zn Zinc.

ne  Niccolite.f

@(/nconsolidated deposits. Cenozoic deposits are rep-
resented by the lighter coloured and uncoloured parts
on the map.

bgedrock geology. Quicrops and inferred extensions
of each rock map unit are shown, respectively, in deep
and light tones of the same colour. Where in places a
formation is too narrow to show colour and must be
represented in black, a short biack bar appears in the
appropriate block.

€The rocks of these units are subdivided lithologically
and the order does not imply age relationship within
the groups.

dNipissing-type.
®Timiskaming-type.
;&Ppears on accompanying maps of Geological Report
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