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SUMMARY OF FIELD WORK, 1967

by the

GEOLOGICAL BRANCH 

ONTARIO DEPARTMENT OF MINES 

INTRODUCTION

by 

E.G. Pye1

In 1967 the Geological Branch of the Ontario Department of 
Mines placed 23 geological parties in the field, involving the 
services of 120 persons, and undertook work on 26 projects. 
Most projects were under the direction of Department field 
geologists of the Surveys Section. One was conducted by the 
Chief, Industrial Minerals Section; and two by Resident Geologists 
who kindly served in the capacity of field geologists in addition 
to carrying out the normal, routine duties of their offices.

The locations of the areas investigated during the field 
season are shown on the map of the Province reproduced on page 
2. The results of the work are outlined in the following pages 
of this summary, which contains brief reports prepared by the 
project leaders. In the reports, emphasis has been placed on 
the economic aspects of the different investigations. It is 
the hope of the Geological Branch that the information thus 
provided will help in the selection of favourable areas for 
prospecting and so will be a valuable aid to mineral exploration 
in the Province.

Coloured maps and final detailed reports covering most of 
the field projects are being prepared for publication. In the 
interim, however, uncoloured preliminary geological maps with 
comprehensive marginal notes, will be released for distribution 
mostly during the winter of 1967-68. Preliminary maps covering 
detailed surveys (Nos. 2,3,4,5,6,7,8,10,11,13,14,15,16,17,18,19, 
20,21,22, and 23) will be published at the field scale of l inch 
to \ mile or l inch to l mile or l inch to 2 miles. A few 
preliminary reports also may be issued. Notices of the releases

Chief Geologist, Geological Branch, Ontario Department of 
Mines, Parliament Buildings, Toronto.
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will be mailed to all persons or organizations on the Ontario 
Department of Mines notification list, and will be published 
in the technical journals and other media.

Comments on the usefulness of this publication, and the 
effectiveness of the Department 1 s mapping program insofar as 
it meets the needs of the industry, will be appreciated.

No. l OPERATION LINGMAN LAKE 

DISTRICT OF KENORA (PATRICIA PORTION)

by 

G. Bennett and R.A. Riley

Introduction: Approximately 23,000 square miles of 
northwestern Ontario were mapped by reconnaissance helicopter 
methods, at a scale of one inch equals two miles. The 
boundaries of the map area are indicated on the outline map 
showing the distribution of field parties. A summary 
geological map (Figure 1) shows the areal distribution of 
the rock units. Areas of specific interest have been labelled 
alphabetically for ease of reference in the following summary.

Almost all of the work was done on the Precambrian rocks. 
Logistics problems did not permit mapping of the Paleozoic 
rocks which extend across the northern part of the map-area.

The Muskratdam Lake volcanic-sedimentary belt (Labelled B) 
was mapped by L.D. Ayres and assistants during the 1963 - 1964 
field season (Preliminary Maps P.213 -P.217, P.256).

General Geology: Of the volcanic-sedimentary belts shown in 
Figure l, geological maps of those labelled F, G, M, N, and U 
have not previously been published. In addition the volcanic- 
sedimentary belts labelled H, I, J, and K have been extended 
in area as a result of Operation Lingman Lake.
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Greenstone1 bel t s labelled J, L, Q, N, M, and most of K 
and H are relatively simple lithologically, consisting mostly 
of mafic volcanic flows metamorphosed to the greenschist and 
amphibolite facies. Near the edges of these belts and where 
the belts are narrow, a combination of regional and thermal 
metamorphism has produced a local gneissic banding in the mafic 
volcanic rocks. Minor amounts of intermediate to felsic volcanic 
flows, agglomerates and tuffs are prevalent in most of these 
belts as well as metasediments.

The volcanic-sedimentary belts labelled B, C, D, E, and 
parts of A, H, and K are more complex than those described 
above. These belts contain a relatively high proportion of 
felsic volcanic, sedimentary, and mafic intrusive rocks in 
addition to mafic volcanic rocks. The rocks of these belts 
have also undergone metamorphism to the greenschist or 
amphibolite facies. The metasediments consist of quartzite, 
slate, greywacke and conglomerate, the conglomerate containing 
varying amounts of granite boulders, chert and volcanic fragments.

The felsic metavolcanics are variable in colour and texture. 
They include tuff, agglomerate and volcanic flows. In many 
places it is impossible to distinguish the metamorphosed 
pyroclastic rocks from waterlaid metasediments.

Bodies of metagabbro, in most cases conformable to the 
volcanic and sedimentary rocks, are found in almost all of the 
greenstone belts.

Bodies of serpentinite occur at the north end of Ponask 
Lake and along the south side of Harrell Lake.

Several masses of diorite and associated quartz diorite, 
possibly representing early phases of the granitic batholiths, 
are exposed within the map area. A large diorite body 
(Labelled S) produces a magnetic anomaly against the surrounding 
granitic rocks.

About 15 types of granitic intrusive rocks were recognized 
within the map area. However, the scale of mapping and the 
time requirements did not permit subdivision of the granitic 
units. Only a broad classification into "white granite' 1 and 

!{)ink granite" was used in the field. Both types probably 
contain several varieties of granitic rocks. As a general
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rule it was found that the "white granite" is intruded by the 
"pink granite" whereas the reverse is seldom true.

Many of the granitic rocks are hybrid types which show 
a wide variation in composition and texture over a few feet. 
Broad zones of migmatite containing up to 40 percent of 
metamorphosed volcanic and sedimentary rocks occur within the 
granitic masses. These migmatite zones generally have some 
magnetic expression and represent "greenstone" belts which have 
been permeated by granitic material.

The last stages of granitic activity are represented by 
porphyritic granites and syenites which are intruded by 
feldspathic pegmatite stringers.

Post-granite diabase dikes are relatively uncommon in the 
map-area. The distribution of the larger dikes (100-200 feet 
thick) is shown in Figure 1.

Structural Geology; Although notable exceptions occur, the 
strikes of most of the volcanic-sedimentary units show an 
east-west trend typical of the Superior province.

The volcanic-sedimentary belts have been tightly folded 
and cross folding is particularly evident in belts A, B, and 
C. Belt K is a steeply plunging anticline with an amplitude 
of about sixty miles.

There is evidence for faulting throughout much of the map- 
area. Several major faults are shown on Figure 1.

Economic Geology: The lack of access to the area by all 
weather roads and railway has made mineral exploration both 
difficult and expensive.

The entire map-area has so far produced only one successful 
mining venture, the Sachigo River mine, which yielded about 
two million dollars in gold between 1937 and 1941. Considerable 
development work was done on a gold property at Lingman Lake 
around 1945 but no production was attained.

Three mining companies were active in the area during the 
past summer.

International Minerals and Chemicals Limited have conducted 
geophysical and geological surveys as well as prospecting and 
diamond drilling on a number of base metal occurrences in the
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Seeber - Lingman Lake area (Labelled C).

Asarco Exploration Limited has recently recorded claims 
around Ponask Lake as a result of an exploration program 
carried out this past summer.

Boulders of alkalic intrusive rocks of the type occurring 
in carbonatite complexes were found over the area of a circular 
magnetic anomaly west of the Echoing River. Claims were staked 
and recorded by M.J. Boylen interests in the summer of 1967. 
An exploration program is now underway.

Several small sulphide occurrences and quartz veins were 
found within the sedimentary-volcanic rock belts of the 
map-area by the personnel of Operation Lingman Lake. However, 
to date no significant assays have been forthcoming from any 
of these showings.

Interesting gold assays were obtained from previously known 
occurrences on Sandy Lake and Stull Lake.

No. 2 TROUT LAKES AREA 

PATRICIA PORTION, DISTRICT OF KENORA

by 

L.D. Ayres

Location; In 1967, after a one-year break, detailed mapping 
was resumed in the eastern part of the Favourable Lake 
metavolcanic-metasedimentary belt in northwestern Ontario. 
The map-area is 115 miles north of Red Lake and is bounded by 
latitudes 52O40 ! and 52O56 T and by longitudes 93O22 T and 
93045 T . About 95 square miles in the northern part of the 
area have now been mapped; mapping will be completed in 1970. 
Access to the area is by float-equipped planes from Red Lake.

Geologist, Ontario Department of Mines, Parliament 
Buildings, Toronto.
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Mineral Exploration; Recorded mineral exploration of the 
Favourable Lake belt began in 1927. The belt contains gold, 
silver, lead, zinc, copper, iron, asbestos, and radioactive- 
element mineralization; an anomalous feature of the belt is the 
high silver:gold ratio in many precious metal occurrences of 
at least 40:1.

From 1939 to 1948 the Berens River mine (i mile south of 
the area mapped) produced gold, silver, lead, and zinc valued 
at $9,499,940. The mine is now owned by Golsil Mines Limited 
which carried out underground exploration in 1966 and 1967; 
further underground exploration is contemplated. During the 
field season CAM Mines Limited carried out surface exploration 
and diamond drilling on radioactive anomalies southwest of the 
old mine. Within the map-area, seventeen old showings which 
had been opened by trenching were found by the author and his 
assistants within a two-mile radius of the east end of South 
Trout Lake.

Both the former Berens River mine and some of the 
radioactive anomalies are within the area to be mapped in 1968.

General Geology: Early Precambrian metavolcanic, metasedimentary, 
and metagabbroic rocks form an east-southeast-trending belt 
which has been mapped for a strike-length of eight miles. 
Within the mapped area, the belt has an average width of two 
miles, but it widens southward. The outline of the belt has 
been only slightly modified from that shown by Hurst (1929).

Within the area mapped, the metavolcanic-metasedimentary 
sequence is less than 5,000 feet thick, but stratigraphy and 
structure cannot be completely deciphered because of numerous 
faults and metagabbro intrusions and because a large part of 
the belt is covered by South Trout Lake. The sequence comprises 
55 percent, pillowed to massive, mafic metavolcanic flows; 
3 percent intermediate metavolcanic flows and pyroclastic rocks; 
12 percent felsic metatuff and meta-agglomerate; and 30 percent 
meta sediment s. The met a sediment s are dominantly pebble 
metaconglomerate, white-weathering metagreywacke, and slate 
but also include minor orthoquartzite, marble, calc-silicate 
gneiss, metamorphosed iron formation, ferruginous metachert, 
and metachert. Much of the metagreywacke appears to be a 
volcanic sandstone.

Sills, dikes, and irregular bodies of metagabbro and 
metadiorite intrude the metavolcanic-metasedimentary sequence 
and underlie about 20 percent of the belt. They are most
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abundant near the east end of South Trout Lake. Serpentinite 
layers occur within some of the larger intrusions, and several 
serpentinite sills were found within the mafic metavolcanic 
sequence. The metagabbro has been locally altered to 
talc-carbonate schist.

The grade of metamorphism ranges from upper greenschist 
to almandine amphibolite and hornblende hornfels; the higher 
grade rocks are adjacent to the granitic batholiths. 
Metamorphic differentiation locally formed a gneissosity, 
which resembles bedding, in mafic metavolcanics near the 
granitic batholiths.

Most of the map-area is underlain by granitic rocks of 
the composite North Trout Lake batholith which intrudes, and 
forms the northern margin of, the metavolcanic-metasedimentary 
belt. The batholith ranges in composition from quartz diorite 
to granite, but twelve intrusive units have been recognized on 
the basis of texture, structure, mafic mineral composition, and 
colour index. Some of these units form discrete plutons 
while others form widespread dike swarms. Contacts between 
the units range from sharp to gradational, and much of the 
batholith, especially in the western part, is migmatitic because 
of intrusion of a later phase into earlier phases. The oldest 
unit is metamorphosed; it may be older than the rocks of the 
metavolcanic-metasedimentary belt. The other units are only 
slightly recrystallized and definitely intrude the belt. 
The contact between the batholith and metavolcanic rocks of the 
belt ranges from sharp to migmatitic but is approximately 
concordant. The nature of the contact depends upon which 
phase of the batholith is adjacent to the metavolcanics.

The southwestern edge of the belt was intruded by a 
second, composite, granitic batholith which contains two 
intrusive units within the map-area; the contact with the belt 
is discordant. Radioactive anomalies currently being explored 
by CAM Mines Limited occur in one of the phases of this batholith,

Post-Early Precambrian intrusions comprise (1) a north- 
trending, en echelon, diabase dike, (2) a 25-foot wide syenite 
dike, and (3) five, subhorizontal, mafic sheets which range 
in thickness from 6 inches to 10 feet.

Structural Geology: The metavolcanic-metasedimentary sequence 
has been isoclinally folded, but individual folds cannot always 
be recognized. South of the east end of South Trout Lake, the
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major folds are a medial anticline and two flanking synclines. 
Z-shaped drag folds are common in the northern part of the belt.

Two major, northeast-trending faults were recognized in 
the North Trout Lake batholith. Four major, north- to 
northwest-trending faults were found in the metavolcanic- 
metasedimentary belt south of the east end of South Trout Lake. 
Minor faults and shear zones are found in many outcrops.

Economic Geology; 
veins which contain trace amounts of sulphide minerals were 
found in all rock types. Grab samples collected by the author 
and his assistants from seventy-five veins gave upon assay only 
trace amounts of gold and silver.

Concentrations of sulphide minerals were found at more 
than thirty localities within the metavolcanic-metasedimentary 
belt and occur in all rock types. Most occurrences fall into 
four major groups.
1. Shear zones in felsic metatuff locally contain concentrations 
of pyrite, arsenopyrite, and sphalerite. Mineralized to barren 
quartz veins and lenses occur in some of the shear zones. 
The major showings are south of the east end of South Trout 
Lake on claims held by North Rock Explorations Limited and by 
A.J. Lewis. Numerous veins immediately south of the mapped 
area on the property of Colsil Mines Limited, including that 
mined from 1939 to 1948, also fall into this group. An 
arsenopyrite-rich grab sample collected by the author from one 
showing on claims held by North Rock Explorations Limited gave 
upon assay 0.23 ounces of gold per ton and trace amounts of 
silver, lead, and zinc.
2. North of the east end of South Trout Lake there is a spatial 
relationship between sulphide mineralization, feldspar porphyry 
and felsite dikes, thin-bedded metatuff, and metamorphosed iron 
formation. Pyrite, pyrrhotite, and sphalerite occur disseminated 
and as narrow veins in the metatuff. The dikes are spatially 
and probably genetically related to a late trondhjemite phase 
of the North Trout Lake batholith. A grab sample collected by 
the author from one showing gave upon assay 1.56 percent zinc 
but only trace amounts of other economically important elements.
3. Slate which is near or included in metagabbro is commonly 
intensely contorted and contains narrow, rusty-weathering quartz 
veins and narrow veins and disseminations of pyrite, pyrrhotite, 
and rare chalcopyrite. Grab samples collected by the author 
and his assistants from eight showings gave upon assay trace 
amounts of gold, silver, copper, nickel, lead, and zinc. The
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metagabbro adjacent to the slate is also locally mineralized 
with disseminated pyrrhotite and rare chalcopyrite. 
4. Mafic metavolcanics and metagreywacke in the contact 
aureole of the granitic batholiths locally contain disseminated 
to massive pyrite and pyrrhotite. A grab sample collected by 
the author from one showing gave upon assay 0.04 ounces of 
gold per ton and trace amounts of nickel.

Among the showings which cannot be placed in one of the 
above groups is a one-foot wide, mineralized quartz vein in 
talc-carbonate schist on a claim held by A.J. Lewis. A grab 
sample collected by the author from this vein gave upon 
assay 0.8 ounces of silver per ton, 0.37 percent copper, 0.25 
percent lead, 1.46 percent zinc, and trace amounts of gold 
and cadmium.

Cross fibre and rare slip fibre chrysotile asbestos was 
found at four localities in serpentinite south of the east end 
of South Trout Lake. The largest showing covered an area of 
several hundred square feet. Two of the showings are on 
claims held by A.J. Lewis.

Reference:
Hurst, M.E., 1929; Geology of the area between Favourable

Lake and Sandy Lake, District of Kenora; Ontario 
Dept. Mines, Vol. XXXVIII, 1929, pt.2, p. 49-84.

No. 3 FREDART - WHITEMUD LAKES AREA 

DISTRICT QF KENORA (PATRICIA PORTION)

by 

K.G. Fenwick1

Location: The west half of Whitemud Lake was mapped during the 
1967 field season (3 weeks). The map-area covers approximately 
20 square miles; it is bounded by the north shore of Ogani Lake 
to the north, latitude 50O49 T to the south, the west end of

Department of Geology and Geological Engineering, Michigan 
Technological University, Houghton, Michigan, U.S.A.
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Whitemud Lake to the west, and the east end of Ogani Lake to 
the east. Whitemud Lake is forty-five miles southeast of the 
town of Red Lake.

Mineral Exploration: In 1957, Massberyl Lithium Company 
Limited ran a geophysical and geological survey over an iron 
occurrence west of Ogani Lake. Also in 1957, Quebec Labrador 
Development Company Ltd. carried out a magnetometer survey 
and drilled 13 holes on the northern extension of this iron 
occurrence.

In the summer of 1966, James, Buffam and Cooper Syndicate 
restaked the Massberyl Lithium-Quebec Labrador occurrence and 
parts of the north shore of Whitemud Lake.

General Geology: All the bedrock in the map-area is of 
Precambrian age. There is a prominent metasedimentary belt 
in the area. It strikes east through Whitemud and Ogani lakes 
and averages 1^ miles in width. The west extension of the belt 
was mapped in 1966.

The metasediments consist of impure quartzite, arkose, 
greywacke and their derived schists, together with banded iron 
formation.

Pegmatite, granite gneiss and massive pink granite are 
the principal igneous rocks enclosing the metasedimentary 
belt. A migmatite complex is found along the south shore of 
Whitemud Lake.

Structural Geology: The major rock units of the metasedimentary 
belt trend east-northeast. The banding and schistosity in the 
metasediments are very pronounced and follow this trend. The 
dips of the bedding and schistosity are either steep or vertical,

No major faults were recognized although a number of 
prominent linears were seen. Whitemud Lake, for example, is 
extremely straight and trends parallel to the schistosity and 
gneissosity of the surrounding lakeshore rocks.

Economic Geology; According to logs of the diamond drillholes 
bored in 1957 by Quebec Labrador Development Company Ltd., the 
iron formation band north of the Papaonga River has an 
approximate width of 300 feet and an iron content of 20 percent.
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The author found numerous surface showings of iron formation 
on the north shore of Whitemud Lake. Six grab samples from 
six different showings were found by the Laboratory Branch, 
Ontario Department of Mines, to contain 20.1, 6.53, 31.0, 
30.5, 32.6, and 10.4 percent iron (Soluble in HC1).

No. 4 TUSTIN - BRIDGES AREA, WEST HALF 

DISTRICT OF KENORA

by 

A.P. Pryslak1

Location: The area mapped during the 1967 field season comprises 
the townships of MacNicol and Tustin which are centred 
approximately 35 miles east of Kenora. Highway 17 passes 
through the centre of the area and the Gordon Lake Development 
Road trends northeast from this highway at the centre of Tustin 
township. Numerous lumber company roads branch northward. 
The Trans-Canada Pipeline, the Hydro-Transmission line, and the 
main lines of the Canadian Pacific Railway cross the south part 
of the area.

Mineral Exploration: The area has been prospected for uranium 
since 1948.Numerous occurrences have been investigated by 
trenching and diamond drilling. M. Shack holds two groups of 
claims, one in the Hawk Lake Station area and the second in the 
vicinity of Bee Lake. Campbell Island Uranium Mines Limited 
holds a group of 9 patented claims situated northwest of 
Richard Lake.

During the field season, the base metal potential of the 
area was investigated by Falconbridge Nickel Mines Limited. 
They conducted a geophysical and geological survey on two groups 
of claims located on the west side of Bruin Lake and in the 
Medicine-Lift Lakes area.

General Geology: An east-west trending belt of metavolcanics 
and metasediments occupies the central part of the area and 
varies in width from a few hundred feet in the centre of 
MacNicol township to four miles in the east part of Tustin

1 Department of Geology, University of Manitoba, Winnipeg, 
Manitoba.
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township. The north contact with granitic rocks trends east- 
northeast, while the south contact undulates around three 
granite batholiths with remnants of the metavolcanics extending 
south of the map-area in the vicinity of East Hawk Lake Station 
and along the west side of Windemere Lake.

The metavolcanics vary in composition from mafic to 
intermediate and consist mainly of pyroclastic material with 
minor amounts of pillowed flows.

The metasediments, interbanded with the metavolcanics, 
are composed of greywacke and arkose.

Granite, pegmatite, aplite, metadiorite, metagabbro and 
peridotite all intrude the metavolcanics and metasediments. 
The peridotites are small in areal extent.

Granite gneiss intruded by massive granite occupies the 
area north of the metavolcanic belt while massive granite 
occupies the area to the south.

Structural Geology: The major structural feature within the 
area is the belt of metavolcanics and metasediments. These 
rocks are generally stretched along the plane of foliation at 
angles less than forty-five degrees to the line of dip. The 
stretching is particularly noticeable in the fragmental rocks. 
Foliation invariably conforms with primary layering.

No major faults were recognized although minor shears 
were noted in numerous places, mostly parallel to the layering 
in the rocks.

Top determinations in the vicinity of Medicine Lake 
indicate that the rocks in the northern section of the belt 
face south.

Economic Geology: The map-area has been extensively prospected 
for uranium which occurs in pegmatites intruding the metavolcanics 
and metasediment s.

A erescent-shaped sulphide zone, 30 feet to 60 feet in 
width and approximately one mile in length, occurs southeast of 
George Lake. Smaller sulphide zones occur in the vicinity of 
Petursson and Lacourse lakes. Pyrrhotite and pyrite are the 
principal minerals of these bodies. During the field season 
Falconbridge Nickel Mines Limited investigated a nickel-copper 
deposit located northeast of Medicine Lake.
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Small amounts of molybdenite associated with pegmatitic 
stringers were observed in the area ^ mile south of highway 
17 and \ mile west of Petursson Lake.

Minor amounts of beryl occur in the pegmatite situated on 
the east side of Medicine Lake.

It is recommended that the larger pegmatite intrusions 
be investigated for possible large-tonnage, low-grade uranium 
deposits and that the ultramafic rocks be examined for base 
metals.

No. 5 ABRAM LAKE AREA (EAST PART) 

DISTRICT OF KENORA

by 

F.J. Johnston

Location: The Abram Lake Area (east part) lies immediately 
east of the town of Sioux Lookout and includes parts of Block 
10, Drayton township, and the northeast part of Minnitaki Lake. 
The east boundary is marked by longitude 91o45 t OO M . The south 
and north boundaries are 49O52'30 MN and 50O08 T 30 MN respectively.

The area may be reached by Highways 72 and 642 and by 
Canadian National Railways to the divisional point of Sioux 
Lookout.

Mineral Exploration: The area was prospected primarily for gold 
at the turn of the century and more recently during the middle 
to late 1930 T s as a result of the discovery of gold-bearing 
quartz veins in the area east of Alcona, just east of the present 
map-area. Further prospecting resulted from discoveries of 
gold on Neepawa Island during the early 1950 1 s.

A shaft was sunk on a pyrite occurrence on the south shore 
of East Bay of Minnitaki Lake in 1916-17.

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.
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Some geophysical work and diamond drilling was performed 
on Island F.P. 61 in Northeast Bay of Minnitaki Lake in 1957-58 
and again in 1961.

General Geology: The area consists essentially of two main 
metavolcanic belts both bordered on the south by a belt of 
metasediments. A major fault separates the two f metavolcanic- 
metasediment 1 sequences.

The northern metavolcanic belt consists of mafic to 
intermediate pillow lavas, porphyritic basalt, massive and 
schistose greenstone, amphibolitic rocks and minor pyroclastic 
rocks. A composite granitic batholith adjoins the northern 
metavolcanic belt on the north.

The northern belt of metasediments lies between Abram and 
Pelican lakes and consists of an early sequence of metasediments 
and pyroclastics that lies disconformably on the northern 
metavolcanics and, is in turn overlain unconformably, or is in 
fault contact with a younger sequence of metasediments. The 
older rocks consist of mafic and felsic volcanic conglomerates, 
agglomerate and tuff, arkose, cherty and siliceous metasediments. 
The younger metasediments are mainly conglomerate, arkose, slate, 
iron formation, and greywacke.

The southern metavolcanic belt which is in fault contact 
with the younger metasediments contains abundant intermediate 
to mafic pillow lavas and pyroclastic rocks as well as massive 
dioritic lavas and includes a wedge of felsic pyroclastics and 
lavas that extends north of Alcona Bay to Allan and Mullen 
lakes and east beyond the map-area.

The southern belt of metasediments occupies most of the 
basin of East Bay and part of Southeast Bay of Minnitaki Lake. 
The rocks of this belt are probably correlative with the younger 
metasediments of Abram Lake. Conglomerate, arkose, greywacke, 
slate and varved slate, and iron formation are the major rock 
types.

Quartz porphyry dikes intrude the southern belt of 
metavolcanics but were not observed elsewhere in the area.

Dioritic dikes and sills were observed in the southern 
belt of metavolcanics and rarely in the metasediments of East 
Bay. Dioritic rocks also occur along the Little Vermilion 
Fault on the islands of Abram Lake and as a small body or group 
of dikes in the metavolcanics between Southeast and East bays.



- 18 -

Two differentiated elongate intrusions occur in the 
southern metavolcanic belt. One intrusion extends from David 
Lake to Allan Lake and consists of a "quartz-eye" granite core 
surrounded by a mafic metadiorite and metagabbro margin. The 
other intrusion lies mainly on the islands of Northeast Bay 
and consists of a core of fine- to medium-grained granite and 
quartz diorite surrounded by a margin of hornblende diorite.

Structural Geology; The Little Vermilion Fault trends northeast 
through Abram Lake and separates the metavolcanics south of 
Abram Lake from the later metasediments. Parallel faults also 
occur in this area.

Faulting within East and Southeast bays has segmented the 
metasediments of this area into a number of well defined blocks. 
Contacts between the metavolcanics and the metasediments in 
this area are commonly highly carbonatized fault contacts.

The metasediments in East and Southeast bays are very 
tightly folded with the dominant plunge being southwest at 
intermediate angles.

In Northeast Bay and between David and Allan lakes, the 
two differentiated intrusive bodies occupy domal or anticlinal 
positions in the metavolcanics and are separated by an 
intervening synclinal area. Bedding and primary volcanic 
structures generally trend northwest in this area while the 
schistosity trends northeast.

The northern belt of metasediments lies synclinally within 
the northern metavolcanics. The contact between them is in 
the form of a large 'S 1 fold just east of Sioux Lookout.

Economic Geology:
Gold: Prospecting for gold within the map-area has been carried 
on sporadically since the late 1800 T s. Except for occurrences 
on Burnhut and Neepawa islands to the west of the area, no 
significant discoveries have been made.

In 1948, R.J. McCombe of Sioux Lookout held 36 unpatented 
mining claims north of East Bay of Minnitaki Lake. These claims 
covered a faulted and carbonatized contact between metavolcanics 
and metasediments and a major shear zone within the metavolcanics. 
The contact zone is 20 to 40 feet wide and is mineralized with 
pyrite and quartz, and carbonate veinlets. Considerable trenching 
was done and 4 X-ray holes were put down on the contact zone



- 19 -

with disappointing results. In 1951 Wright-Hargreaves Mines 
Limited optioned the property and completed a geological map 
and took more than 225 samples. No significant assays were 
obtained and the property was allowed to lapse.

Some trenching and diamond drill sites were observed near 
old mining location K171 south of Alcona Bay. They occur in 
a sheared and rusty carbonatized zone in mafic metavolcanics. 
The shear zone is probably a continuation of one found on the 
previously described property. There is no information on the 
details of this work.

Pyrite: In 1916-17, Jos. Whalen of Port Arthur explored a 
pyrite occurrence on the south side of East Bay of Minnitaki 
Lake. In 1917 a shaft was sunk 75 feet and a crosscut run 80 
feet to intersect the mineralized zone. The pyrite occurs in a 
graphitic shear zone at the metavolcanics-metasediment contact. 
The metasediments north of the shaft are arkose and conglomerate. 
The metavolcanics are agglomerate and pillowed lavas, which are 
quite felsic. The pyrite is estimated to be 20 to 35 feet wide 
in the vicinity of the shaft and reasonable continuity along 
strike is indicated by 4 shallow drill holes.

Mixed Sulphides: On Island F.P. 61 in Northeast Bay of Minnitaki 
Lake, a brecciated and hybrid zone between granitic and dioritic 
intrusive rocks contains some disseminated sulphides and threads 
of pyrrhotite, pyrite and chalcopyrite and rare specks of 
molybdenite. In 1951, the claims were held by J. Donnelly of 
Port Arthur but allowed to lapse. R.J. McCombe of Sioux 
Lookout restaked the claims and optioned them to Noranda Mines 
Limited in 1957-58 who completed an electromagnetic survey. In 
1961, Rio Tinto Canadian Exploration Limited took an option on 
the property and completed an I.P. survey and 1,659 feet of 
drilling before dropping their option. Best results obtained in 
drilling were 0.57 percent copper across 44.5 feet.

Disseminated pyrrhotite, pyrite and minor chalcopyrite 
occur locally in the metavolcanics particularly in Northeast 
Bay, but not in significant amounts.
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No. 6 FINLAYSON LAKE AREA 

DISTRICT OF RAINY RIVER

By 

K.G. Fenwick

Location; The area mapped during the 1967 field season lies 
in the Rainy River District in northwestern Ontario. The map- 
area covers approximately ninety square miles; it is bounded 
by latitudes 48050 T and 49000 T N and longitudes 91O30 T and 
91045 ! W. The area is directly north of the town of Atikokan. 
The south end of Finlayson Lake is sixteen miles by road from 
Atikokan. The area contains excellent water routes.

Mineral Exploration; In 1928, J.E. Hawley mapped the area 
southeast of the Finlayson Lake area (O.D.M. Map No.38e).

In 1937, E.S. Moore (O.D.M. Map No.48a) and in 1953, 
the Development Department of the Canadian Pacific Railway 
(M.W. Bartley - Area Number 4, 1953) did reconnaissance surveys 
of the map-area.

R.S. Woolverton, in 1951 and 1952, mapped the Lumby 
Lake area (O.D.M. Map No.l960g) which ties on to the northeast 
corner of the map-area.

R. Shklanka, in 1964 and 1965, mapped the Steeprock Lake 
area (O.D.M. Map No. P.348) which is directly south of 
Finlayson Lake.

Burrex Mines Prospecting Syndicate has 31 claims 
northwest of Sawbill Bay. In 1965 and 1966, the company did 
geological and self-potential surveys of their claims.

In 1966 and 1967, Cyprus Exploration Corporation Limited 
(K. Kuhner 1 s property) conducted electromagnetic and 
magnetometer surveys and drilled twelve holes (5,443 f ) on 40 
claims in the central part of Finlayson Lake.

Department of Geology and Geological Engineering, Michigan 
Technological University, Houghton, Michigan, U.S.A.
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General Geology: All the bedrock in the map-area is of 
Precambrian age. Finlayson Lake is underlain by metavolcanics 
and metasediments that form a narrow belt, which is approximately 
14 miles long and varies in width from \ to 3^ miles. The south 
and west parts of this belt were mapped during the 1967 field 
season and the north and east parts will be mapped in 1968.

The metasediments consist of conglomerate, arkose, impure 
quartzite, argillite, greywacke, slate, and their derived 
schists. These metasediments are found mainly intercalated 
with the metavolcanics.

The metavolcanics, which are predominantly mafic to 
intermediate lavas and amphibolites on the west and tuffs and 
mafic lavas on the east, dominate the metavolcanic-metasedimentary 
belt.

The granitic rocks, enclosing the east side of the 
metavolcanic-metasedimentary belt, are granodiorite, quartz 
porphyry, and quartz-sericite schist. The contact zone is a 
complex of greenstone, quartz porphyry and diorite.

Biotite granite, granite gneiss and feldspar porphyry are 
the principal igneous rocks on the west side of the belt.

Diabase and lamprophyre dikes intrude the metavolcanics 
and metasediments.

Pleistocene deposits consist of till, gravel, sand and 
varved clay.

Structural Geology; A syncline, called the Barr Lake syncline 
(R. Shklanka - Incomplete Preliminary Draft of Steeprock Lake 
Iron Report) may continue from the Steeprock Lake area to trend 
northeasterly down the middle of Finlayson Lake. Top 
determinations on the east side of Finlayson Lake were too few 
to substantiate the structure.

Two distinct schistosities were noted - one closely 
parallel to the strike of the rocks and one trending approximately 
N450E and dipping steeply.

Economic Geology; A molybdenite occurrence was noted on the east 
bay of Eye Lake. A grab sample taken by the author was found by 
the Laboratory Branch, Ontario Department of Mines, to contain 
0.42 percent molybdenum. The molybdenite is found in granite
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near the contact between the metavolcanics and the granitic 
rocks. A tunnel (102 feet long) is in the area and may belong 
to the old Clearwater Gold Mining Company (Big Six mine) that 
was active in the area around 1899.

The Kuhner property is in metasediments and is two miles 
north of the south end of Finlayson Lake. An 8-foot chip sample 
taken by E.G. Pye (O.D.M. - Summary of Field Work, 1965, p.65) 
was found by the Laboratory Branch, Ontario Department of Mines, 
to contain 0.42 percent copper and a trace of nickel.

Pyrite zones are numerous throughout the area and are 
found mainly within the met a sediment s.

No. 7 MOSS LAKE AREA (NORTH HALF) 

DISTRICT OF THUNDER BAY

by 

F.R. Harris1

Location: The centre of the map-area is 75 miles west of 
Port Arthur. It is bounded by latitudes 48O32.5'N and 
48042 T N, and by longitudes 90O42 T W and 91O00 T W. Highway 
11 traverses the northern part of the area and access to the 
southern part is by canoe and float-equipped plane.

Mineral Exploration; Gold and silver were mined intermittently 
from 1882 to 1936 at the Moss or Huronian mine in the 
southeastern portion of the area (Kerry Gold Mines Limited).

In 1957 Noranda Mines Limited optioned the Kerry Gold 
Mine property and a geological and electromagnetic survey 
were done. Conductive zones were tested by five diamond 
drillholes.

General Geology: The contact between metavolcanics to the 
south and greywacke to the north, cuts through the southeastern 
corner of the area.

Geologist, Ontario Department of Mines, 179 South Algoma 
Street, Port Arthur, Ontario.
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From this contact to just south of Highway 11 is a 
continuous sequence of greywacke.

Granite and migmatite predominate north of the greywacke.

A band of metagabbro from 500 to 3,000 feet wide, cuts 
the greywacke and extends across the map-area with a 
northeasterly trend.

Structural Geology: The rocks strike northeast and are 
vertical or steeply dipping. Several northwest-trending faults 
were recognized in the granite and greywacke.

Economic Geology: Traces of disseminated pyrrhotite and pyrite 
occur at the southwestern end of the band of diorite which cuts 
the greywacke.

No. 8 PARDEE AND DEVON TOWNSHIPS 

THUNDER BAY DISTRICT

by 

J.J.C. Geul

Location: The map-area is situated just north of the Pigeon 
River, forming the International Boundary, and lies about 50 
miles southwest of the Lakehead.

It is bounded by latitudes 48O00'00" and 48O09'30" and by 
longitudes 89O33 T 00" and 89o53 f 40" and covers approximately 
160 square miles.

Access is by the Scott Highway (No.61), Devon Road (No.593) 
and by the so-called Larsen Road.

Mineral Exploration; The area was first explored at the close 
of the century following logging operations for white pine and 
the discovery of silver mineralization in the district at Rabbit 
Mountain and Silver Mountain.
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o 
In 1903 Cu-Ni-Pt mineralization was found in boulders

along the Devon Road but this "McCuaig Float" did not lead 
to any significant discovery. In 1935 the area was mapped by 
T.L. Tanton for the Geological Survey of Canada on a scale of 
l inch to l mile .

During the early 1950 f s Cu-Ni-Pt mineralization was 
discovered by J.S. Brodie in central Pardee township. In 1964 
this property was acquired by the Great Lakes Nickel Corporation 
Limited and an intensive program of diamond drilling succeeded 
in establishing a large tonnage low-grade orebody.

Exploration and (or) assessment work diamond drilling also 
has been carried out within the past three years on the properties 
of Bordun Mining Corporation Limited, Norpoint Explorations 
Limited, Hanna Gold Mines Limited, Thunder Bay Nickel Corporation 
Limited, Noranda Mines Limited, Grasset Lake Mines Limited, 
Bretton Mines Limited as well as of Seemar Mines Limited and 
Denison Mines Limited.

During the summer of 1967 active exploration and 
reconnaissance geological mapping was carried out by Anaconda 
Eastern Exploration Company, Canadian Explorations Limited, 
Hollinger Consolidated Gold Mines Limited, Cliffs of Canada 
Limited and Cominco Limited. The last two companies staked 16 
and 91 claims respectively in southern Devon township, covering 
an olivine gabbro dike and associated diabase sheet.

General Geology: The southern part of the area is characterized 
by northeast-trending gabbro and diabase dikes associated with 
flat diabase sheets, the erosional remnants of which overlie 
gently folded Rove sediments and form conspicuous mesas. The 
width of the diabase sills ranges from about 75 to 125 feet. 
In northern Pardee and Devon townships a succession of 2-3 sills, 
separated by interbedded greywacke and shale, could be established.

Lithologically distinct from these Logan intrusions, is a 
medium- to coarse-grained anorthositic olivine gabbro, which forms 
a U-shaped hill in central Pardee township. The gabbro of the 
northern leg of this U-shaped hill has been found by diamond 
drilling (by Great Lakes Nickel Corporation Limited and Thunder

Matawin Gold Mines Limited - Technical Report by H.L. Taylor
(1955). 

3 Geol. Surv. Canada, Maps 354A, 355A, 356A, published 1936.
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Bay Nickel Corporation Limited) to be a discordant, canoe-shaped, 
locally banded intrusion, forming a trough with a 15-200 easterly 
plunge. The sides of the trough dip at angles of about 35 to 
500 inwards. The gabbro forming the southern limb of the hill is 
sheet-like in character and appears to be connected with 
northeast-trending gabbro dikes northwest of Crystal Lake.

It is of interest to note a general similarity in composition, 
texture and mineralization between this gabbro and the Duluth 
gabbro near Ely, Minnesota, U.S.A.

Structure: Intrusion of the (Great Lakes) gabbro and of the 
dikes was preceded by faulting and by both compressional and 
tensional stresses as exemplified by the attitudes of the 
adjacent sediments.

East-west trending normal faults, each with a downthrown 
northern block, can be observed at Middle Falls and can also be 
inferred from the geology in central Pardee and Devon townships. 
Zones of tectonic disturbance have been found in the Great Lakes 
gabbro along the inner legs of the U-shaped hill mentioned above. 
Calcite-filled breccias are exposed along prominent lineaments, 
delineating diabase mesas in eastern Devon township and northwest 
Pardee township.

The contacts between the Rove Formation and the Logan sills 
was observed to dip southward at an angle of lo to 5O , the dip 
increasing towards the south. This southern tilt is also 
noticeable from the topography and from the occurrence of a rusty 
shale marker horizon, that could be traced from Highway 61 
(61.1370'*) northwards to Helen Lake (el.1460 1 ) in northwest 
Pardee township.

Economic Geology; The exposed diabase capped mesa's have 
generally been found to be barren of mineralization of economic 
interest; diamond drilling so far has failed to intersect 
mineralization of interesting grades and width. The chilled 
lower portion of the diabase frequently contains disseminations 
of fine-grained pyrrhotite and pyrite; the coarser grained upper 
part of the sills, noticeable amounts of ilmenite.

Syngenetic pyrite bands have been found to occur in a black 
shale facies of the Rove Formation.

The diabase dikes, more particularly feeder dikes to the 
sills, have frequently been found to contain pyrrhotite 
mineralization, marginally as joint fillings and relatively
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small masses in coarser than average gabbroic phases. Assays 
generally show low grade Cu-Ni values with traces of Pt and Pd.

The anorthositic (olivine) gabbro on properties of the 
Great Lakes Nickel Corporation Limited and Thunder Bay Nickel 
Corporation Limited contains disseminated Cu-Ni-Pt mineralization 
in 2-3 layers of variable widths near the base of a trough-shaped 
structure approximately 1000 feet wide and several thousand feet 
in length. Reported ore reserve estimate is 40.48 million tons 
grading 0.67o combined Cu and Ni with a Cu:Ni ratio of 2:1 and 
containing about $2.00/ton of Pt and Pd.^ Feasibility studies 
have indicated that a good flotation concentrate can be obtained, 
e.g. 11.987o Cu and 5.1870 Ni with a recovery of 817, Cu and 
947, Ni.2 The deposit has been sampled at its west end by an 
adit, approximately 100 feet in length. The grades near the 
adit are reportedly higher than further east, down the 15-200 
easterly plunge of the trough, and may be related to an 
abundance here of coarse-grained pegmatitic gabbro, containing 
coarse pyrrhotite crystals, rimmed by chalcopyrite. Conformable 
bands of chromite locally accompanied by coarse ilmenite and 
magnetite, have been found to occur in the hanging wall of the 
orezone and seem to be associated with well-defined "marker" 
zones of pegmatitic gabbro and troctolite. Steeply dipping 
post-ore slip-planes, striking N800W, are conspicuous around 
the adit.

No. 9 BLACK STURGEON AREA 

DISTRICT OF THUNDER BAY

by 

M.E. Coates3

Location: The area mapped is bounded by latitudes 48052 f 30" 
and 49030', by longitudes 88O20 V and 89O15 ! , and covers about 
1,950 square miles. The southern boundary is about 30 miles 
north of Port Arthur and can be reached from that city via 
Highway 800.

1 Canadian Mines Handbook 1967-1968, p.150.
2 D.W. Pollock (1966), unpublished Geological Report, Great 

Lakes Nickel Corp. Ltd.
3 Temporary staff geologist, Ontario Department of Mines, 1967.
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The Trans-Canada Highway 11-17 crosses the southeast 
corner of the map-area. An all-weather gravel road, originating 
at Hurkett on the Trans-Canada Highway, leads northward through 
the central part of the area. This trunk road, with its 
numerous branches, provides excellent access to the middle and 
western parts of the region.

The best access to the eastern part of the map-area is 
from Nipigon via Highway 585, which leads to Pine Portage on 
Lake Nipigon.

Mineral Exploration: Early in 1966, the discovery of copper 
mineralization near Disraeli Lake precipitated a staking rush. 
Much of the surrounding area was taken up, and two companies, 
Phelps Dodge Corp. Ltd. and Commerce Nickel Mines Ltd., carried 
out diamond drilling projects on their properties.

The Algoma Steel Corp. Ltd. and W. Gilbert of Port Arthur, 
at present, are executing diamond-drill programs on the diabase 
near Disraeli Lake in an attempt to find economic copper 
mineralization.

Small occurrences of iron formation near Mawn Lake and 
others east of Black Sturgeon Lake have been staked at various 
times in the past but tenure was allowed to lapse. Diamond- 
drilling done on the Mawn Lake occurrence did not produce 
encouraging results.

Falconbridge Nickel Mines Ltd. has recently done 
geophysical work on a property near the western boundary of the 
map-area.

General Geology: The oldest formations in the region are 
metamorphosed equivalents of Early Precambrian sedimentary and 
volcanic rocks. These rocks, and the granite-migmatite complex, 
which encloses them, constitute the basement for the entire 
map-area.

These rocks are unconformably overlain by the Middle (?)- 
Precambrian, Sibley Group; conglomerate, sandstone, siltstone, 
mudstone, limestone and dolomite. The sequence becomes 
progressively richer in carbonates at higher levels in the 
sequence.

The youngest rocks in the area are dikes and sills of 
diabase.
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Structural Geology: The foliation trend of the metamorphosed 
and migmatitic rocks is generally N20-30OE. Where the rocks 
of the overlying Sibley Group are undisturbed, bedding is 
horizontal or dips at low angles.

Normal faulting with three general trends was recognized 
in the area: (1) northwest-southeast; (2) northeast-southwest; 
(3) north-south. Faults of set (1) are thought to have played 
an important role in controlling the deposition of the Sibley 
sediments. A large graben-type structure, with a width of 
5 to 10 miles, is suspected in the vicinity of the Black Sturgeon 
River. The eastern boundary of the structure is a prominent 
escarpment to the east of the river. The river runs close to 
the escarpment over most of its length.

Economic Geology: Numerous small base metal occurrences are 
found within the area mapped.

Copper; Minor amounts of chalcocite occur within a porous 
limestone bed in the vicinity of Disraeli Lake.

Chalcopyrite, associated with a late crystallizing phase 
of the diabase sills, is present at several locations near 
Disraeli Lake.

Trace amounts of chalcopyrite occur in association with 
quartz-calcite veinlets in the metasedimentary and metavolcanic 
rocks.

Iron: Iron formation with a low magnetite content occurs 
intercalated with the metasedimentary and metavolcanic rocks. 
The magnetite-rich zones, which usually contain 15-20 percent 
magnetite, correspond to strong northeast-trending anomalies on 
aeromagnetic maps of the region.

East of Black Sturgeon Lake several occurrences of specular 
hematite are found on the face of a prominent escarpment. The 
mineralization is confined to tension fractures which indicates 
an association with the nearby fault.

Near the lower contacts of diabase sills, many joint planes 
in the Sibley rocks are coated with magnetite or hematite. At one 
locality near Eileen Lake, angular boulders of limestone containing 
up to 60 percent magnetite have been found. No source outcrop 
has been discovered to date.
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On the shores of Black Sturgeon Lake and at several 
locations in the Black Sturgeon River valley deposits of 
black sand are found. These have been investigated as a 
source of iron ore but have been found to be titaniferous.

Lead and^Zinc; Trace amounts of galena and sphalerite were seen 
in the Sibley mudstones near the contact with diabase sills.

Industrial Minerals - Marl: A large deposit of marl, estimated 
at over 100 million tons, occurs in the Shillabeer-Fog Lakes 
Area. Analyses of dried samples have a CaC03 content of 82-86 
percent.

No. 10 OBONGA-LEIGH LAKES AREA (WEST HALF) 

DISTRICT OF THUNDER BAY

by 

P.C. Thurston1

Introduction: The western and southeastern parts of the area, 
comprising about 250 square miles, were mapped, completing 
the project began in 1966. (See O.D.M. maps P.416 and 417).

Location; The area is bounded by latitudes 49047 T and 50oOO t N 
and by longitudes 89O22 T and 89O55 T W. The centre of the map- 
area is approximately 110 miles north of Port Arthur. The most 
efficient access is by float-equipped aircraft from Armstrong 
or Port Arthur. The extreme southeastern part is accessible 
by lumber roads off the Armstrong road.

Mineral Exploration; Part of the area, underlain by a volcanic- 
sedimentary sequence and associated mafic and ultramafic intrusive 
rocks has received sporadic attention since the beginning of the 
century.

Newmont Mining Corp. of Canada Ltd., is undertaking 
geological exploration of the Puddy Lake property of Commerce 
Nickel Mines Ltd. 2

1 Geologist, Ontario Department of Mines, 179 South Algoma
Street, Port Arthur, Ontario
See "Obonga-Leigh Lakes Area East Half" by C.R. Kustra, in 
Summary of Field Work, 1966, p. 18.
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Geological and geophysical exploration has been conducted 
recently on a few other properties.

General Geology: Interbanded volcanic and sedimentary rocks of 
Archean age form a folded belt which trends northeast through 
the central part of the area. The north and south margins of 
this belt have been migmatized, gradually passing outwards 
into massive granitic rocks. Mafic and ultramafic rocks are 
intrusive into the core of the volcanic-sedimentary sequence. 
In the eastern and southern portions of the area, the above 
sequence is overlain by flat-lying Sibley group sedimentary 
rocks and diabase sills of Keewenawan age.

Three areas of sedimentary rocks were found: (1) a sequence 
of greywackes and arkoses south of Awkward Lakes; (2) a mixed 
sequence consisting of a basal conglomerate, greywackes and 
slates extending from Wig Creek to Survey Lake and (3) a 
complex assemblage of intercalated volcanic-sedimentary rocks 
at the western end of the belt.

The volcanic rocks in the area forming the rest of the 
belt vary from metabasalt to metarhyolite, with thin bands of 
mafic tuff. A thick band of rhyolites, rhyolite porphyries, 
and acid tuff, with occasional agglomeratic beds, was mapped at 
the north arm of Tommyhow Lake.

The mafic and ultramafic rocks of the core are locally 
serpentinized (see P.416, 417) and extend westward to the 
eastern arm of Leigh Lake, the degree of serpentinization 
becoming less intense to the west. Isolated gabbro sills and 
pyroxenite bodies are found in the metavolcanic rocks.

Structural Geology: The central belt of volcanic and sedimentary 
rocks is folded to form a major synclinal structure trending 
about N700E and plunging 700E. Other minor folds occur to the 
north and south of the main fold. They plunge southwest at 
about 80 degrees.

Evidence for the folding is based on top determinations 
from grain gradations and pillow lavas, and the plunge of 
secondary fold axes. The rock units in the fold are steeply 
dipping; many minor reversals in dip occur. Deformation 
becomes much more intense toward the west as shown by much 
secondary folding, the development of an axial plane cleavage, 
mineral lineations and the presence of amphibolite facies rocks.
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Foliation and schistosity are usually parallel to primary 
features such as bedding and volcanic banding.

Economic Geology: Shear zones in and along the margin of the 
volcanic rocks are mineralized with quartz, carbonate, and 
pyrite. Linear features, transecting foliation, trend east- 
west and northeast. Displacement was observed on only a few.

The Awkward Lake gabbro has many scattered minor shear 
zones mineralized with pyrite, chalcopyrite, and pyrrhotite.

The thick sequence (maximum thickness 1^ miles) of 
rhyolites, rhyolite porphyries, and felsic tuffs on the north 
arm of Tommyhow Lake is mineralized with fine-grained 
disseminated iron sulphides.

A shear zone at the granite-volcanic contact on the west 
arm of Tommyhow Lake contains discontinuous gossan zones from 
three to four feet wide for a strike length of 1^ miles. The 
mineralization, where examined, was chiefly pyrite.

Sulphides, mostly pyrite, were found associated with 
sedimentary rocks forming the extreme western part of the fold, 
and also with the sedimentary rocks west of Hawn Lake.

No. 11 DOROTHEA, SANDRA AND IRWIN TOWNSHIPS 

DISTRICT OF THUNDER BAY 

by

o
W.O. Mackasey

Location: Dorothea, Sandra and Irwin townships comprise a 
15 by 6 mile strip on the east shore of Lake Nipigon and form 
part of the "Sturgeon River Gold Belt". The town of Beardmore, 
approximately 4 miles to the south, is the closest centre. 
Highway 11, the- Trans Canada Northern Route, skirts the southern 
part of the map-area and provides excellent access by means of

See also "Obonga-Leigh Lakes Area, East Half" by C.R. Kustra,
in Summary of Field Work, 1966, p.20. 

Department of Geology and Geological Engineering, Michigan
Technological University, Houghton, Michigan, U.S.A.
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branch roads. Port Arthur is 120 miles to the southwest by 
highway.

Mineral Exploration; Gold has been the main interest in the 
region since its discovery in 1925. The Sturgeon River Gold mine 
was in production from 1937 to 1942. A 223-foot pilot shaft 
(Casey Contact mine) was sunk in 1935 on the present Brenbar 
Mines Ltd, property. In 1941 and 1949 this mine yielded a 
total of 134 oz. gold from 46 tons of ore milled.^- Extensive 
stripping and trenching projects accompanied by diamond drilling 
have been carried out in several parts of the map-area. 
Molybdenite has been located on two properties in Dorothea 
township. Trenching and diamond drilling has been undertaken 
on what was formerly known as the Amorada property. This 
property was investigated in the nineteen fifties by Nortoba 
Mines Ltd. This company reported that the deposit tested contained 
a total of 7,500 tons grading at least 1.570 MoS2 to a depth of 
40 feet. 2

Diamond drilling of copper zones south of Patter Lake and 
west of Pirum Lake was undertaken as recently as 1960 and 1966 
respectively.

Three bands of iron formation have been repeatedly examined 
since the turn of the century. Assays up to 31 percent Fe have 
been reported from drilling at the east end of Watson Lake. 
The Algoma Steel Corp. Ltd. drilled three holes in 1966 to 
test iron values on the south shore of Still Lake.

Several mining companies and individuals presently hold 
many leased and patented claims.

General Geology: The area is underlain by Keewatin-type mafic 
and felsic volcanic and Timiskaming-type sedimentary rocks. The 
volcanic rocks are dominantly massive basaltic types but zones 
of amygdules, pillows and breccia are extensive. The felsic 
volcanic rocks form a band along the northern boundary which 
includes volcanic breccia, thinly banded rhyolite and massive 
quartz-feldspar porphyry.

Polymictic conglomerate and interbedded arkosic sandstones 
extend across the entire area. Associated quartzose sandstones,

1 Statistical Files, Ontario Department of Mines.
2 B.C. Lamble (1959), Unpublished company report.
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massive and fissile greywackes and slates are abundant. Banded 
cherty iron formation forms several horizons within the clastic 
succession.

A band of bedded limestone less that 50 feet thick occurs 
within the felsic volcanic rocks south of the Namewaminikan 
(Sturgeon) River where it is joined by Crooked Green Creek.

Numerous easterly-striking dioritic and granitic dikes and 
lenses cut the volcanic rocks. Porphyritic diabase dikes closely 
resembling the Matachewan diabase have a north-south strike.

The entire area is transected by a gently westward-dipping 
intrusive diabase sheet which is exposed in sharp vertical ridges 
on its easterly margins.

Pleistocene sand and gravel deposits occur throughout the 
map-area and attain a thickness of more than 100 feet near the 
mouth of the Namewaminikan River.

Structural Geology: The outcrop pattern outlines an east-striking 
fold system involving the volcanic and sedimentary rocks. 
Foliation is generally parallel to bedding and in some cases 
completely obliterates primary structures. In regions of 
predominantly massive lava, foliation is very poorly developed 
except within thin zones of scoria and tuff.

Minor folds with amplitudes in the order of 50 feet were 
mapped in thin layered felsic volcanic rocks in a region north 
of Twin Falls on the Namewaminikan River.

Many prominent easterly-striking linears, some of which 
represent faults, are present. A major fault displaying a ^ 
mile right-handed movement extends from the mouth of Littlelake 
River at Lake Nipigon to and beyond the eastern boundary of the 
map-area.

Economic Geology;
Gold; Gold occurs in quartz veins and stringers following 
fracture systems. At the Sturgeon River Gold mine, which 
produced a total of 73,438 oz. of gold and 15,922 oz of silver 
worth $2,728,905*-,quartz veins cut across volcanic and intrusive

Statistical Files, Ontario Department of Mines.
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rocks, and vary in width from 2 or 3 inches to 3 feet. A 
sample of quartz found stored near the Casey Contact shaft 
(Brenbar Mines Ltd.) assayed 6.24 oz. gold/ton. A 2,000-foot 
gold-bearing zone east of Knox Lake known as the Brookband 
zone consists of feldspathized and carbonatized mafic volcanics. 
A grab sample of fractured quartz with minor pyrite taken from 
the open cut at the former Amorada property in Dorothea township 
assayed 1.62 oz. gold and 0.38 oz. silver per ton. A grab sample 
of conglomerate north of Knox Lake assayed 0.02 oz. gold per ton 
with a trace of silver.

Sulphides; Molybdenite is irregularly distributed throughout 
a well exposed quartz vein cutting felsic volcanic breccia in 
the former Amorada property in Dorothea township. The vein 
extends for about 1,500 feet and averages 18 inches in width. 
Splashes of molybdenite, from l to 6 inches across, occur within 
and along the contacts of the vein.

Disseminated chalcopyrite was found in a medium-grained 
granitic rock on the Albert P.E. Hopkins property, Dorothea 
township. Minor amounts of molybdenite are found in associated 
quartz stringers. Previous reports only describe the presence 
of copper in quartz veins. Detailed studies on the extent and 
control of disseminated sulphides in the locality are warranted.

Drilling on the west shore of Pirum Lake intersected 
chalcopyrite, pyrite and pyrrhotite in felsic volcanic rocks. 
An analysis of the folds in this area to a distance of l mile 
east of Twin Falls may provide information on structural controls 
for mineralization.

Minor disseminated chalcopyrite and pyrite with a trace of 
palladium was found in diabase \ mile upstream from the mouth 
of Littlelake River. This occurrence coincides with the prominent 
linear which extends across the map-area. Prospecting along this 
structure within the diabase is suggested.

A narrow pyrite replacement zone containing traces of Cu, 
Pb, Ni, Au and Ag was found in pillowed mafic lava on the shore 
of a small cove on Lake Nipigon 1,500 feet north of Bish Bay.

Iron; Banded hematitic iron formation occurs in the southeast 
corner of Dorothea township and in the southern half of Irwin 
township. All occurrences are interbedded with fine-grained 
clastic rocks and contain variable amounts of chert and jasper.
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Good exposures can be found along the south shores of Spawn and 
Still lakes. The Watson Lake occurrences have a high magnetite 
content.

Other; A little asbestos was observed in a mafic dike on the 
Lake Nipigon shoreline 3,500 feet north of Bish Bay. Fibre 
length ranges from l to 3 inches.

The narrow limestone band in Irwin township contains 
variable amounts of specularite. A selected grab sample 
contained 30.8 percent Fe with traces of Cu, Pb and Zn.

Mapping in the coastal area north of Littlelake River 
revealed the westward extension of the felsic volcanic belt to 
Lake Nipigon. This area was previously believed to have been 
underlain by diabase and warrants prospecting.

No. 12 GRANITEHILL LAKE AREA 

DISTRICT OF THUNDER BAY

by 

J.F. Giguere1

Location; The Granitehill Lake Area is bounded by latitudes 
49000* and 49O20 1 , and longitudes 85o05 f and 85O43'. The 
area straddles the boundary between the Algoma and Thunder 
Bay Districts and the centre is situated approximately 40 air 
miles north of White River and 22 air miles east of Manitouwadge.

Mineral Exploration; Serious exploration in the area has mainly 
taken place on the Thunder Bay side of the project area, and began 
following the discovery of the Manitouwadge camp. In 1954 
Noranda Mines Limited (Geco Division), Trans-Dominion Mining 
and Oil Corporation, and New Fortune Mines Limited, performed 
geological surveys in Nickle township, and N.A. Timmins 
Explorations (Ontario) Limited geologically mapped the Foch 
Lake area bordering Foote and Foch townships.

1 Geologist, Ontario Department of Mines, 1496 Wellington 
Street E., Sault Ste. Marie, Ontario.
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Cavan Mines Limited prospected several townships between 
1954 and 1960.

In 1955, the Foch Lake area was remapped by Marhill Mines 
Limited, Conwest Exploration Company Limited began work in 
Nickle township, and Selco Exploration Company Limited 
drilled a property north of Nickle township. Marlhill Mines 
Limited mapped and drilled a property in Nickle township, in 
1958, and Mining Corporation of Canada (1964) Limited, began 
work which led to leasing of a property on the southern 
boundary of Nickle and Gemmell townships.

At present Falconbridge Nickel Mines Limited owns a 
pyrite-chalcopyrite showing near lan Lake (Foote township).

Very little exploration is at present in progress except 
by individual prospectors and by Falconbridge Nickel Mines 
Limited.

On the Algoma side of the map-area, Falconbridge Nickel 
Mines Limited staked most of Drew and Cholette townships in 
1964, but allowed these holdings to lapse within one year with 
no assessment work being submitted.

A pyrite-chalcopyrite occurrence of some interest, 
located in Matthews township, was discovered during the field 
season by a prospector working the area.

General Geology; The Manitouwadge metavolcanic-metasediment 
belt-1- can be traced across Nickle township and then is 
apparently faulted south, where it reappears near Moshkinaibi 
Lake, (which borders Herbert and Roberta townships) and can 
be then traced through lan Lake and on to Foch Lake, where 
it pinches out to the east.

The northernmost part of the map-area is crossed by a 
belt of metasedimentary and metavolcanic rocks having mineral 
assemblages which are characteristic of the amphibolite 
metamorphic facies. These rocks are different in appearance 
from those in the Manitouwadge belt, and are a continuation of 
the rock sequences reported in the Stevens-Kagiano Lake area 
(O.D.M. Preliminary Map P.362) and in the Flanders Lake area

1 Pye, E.G., 1957; Geology of the Manitouwadge Area, District 
of Thunder Bay; Ontario Dept. Mines, Vol.LXVI, pt.8.
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(O. D. M. Map 2047). These rocks are not apparently connected 
to the Manitouwadge belt.

Most of the southern section of the map-area is underlain 
by a batholithic mass of granodiorite containing host-rock 
inclusions, which increases in frequency as the belt of 
metasediment s is approached. The emplacement of the granodiorite 
probably coincided with the metamorphism of these older rocks.

The area is cut by numerous "diabase" dikes, ranging in 
composition from gabbro to diorite.

The overlying drift is predominantly fine sand in the 
northwest corner of the map-area, changing to gravel over 
the remainder. The gravel tends to contain up to 30 percent 
Paleozoic materials, though no "in situ" Paleozoic rock 
was found.

Structural Geology; The metavolcanics and metasediment s in 
the area have been folded about east- striking axes, and have 
been cut and displaced by numerous faults. One north- striking 
fault has displaced the Manitouwadge belt southward, as 
mentioned previously. Other faults appear to belong to two 
distinct sets, one striking N30OW, the other N15OE. These 
faults control the locations and attitudes of some of the mafic 
dikes in the area, and have influenced the trends of streams 
and the location of lakes. They also affect locally the 
foliation of the country rocks. The foliation strikes east- 
northeast in most places, but assumes a northerly trend as 
the faults are approached.

Economic Geology: The main area of interest is the extension 
of the southern limb of the Manitouwadge fold belt, along 
which Mining Corporation of Canada (1964) Limited have their 
property east of Wowun Lake, and further along which traces of 
pyrite have been located. Also of interest is the fold belts 
southern offset along which Falconbridge Nickel Mines Limited 
have a pyrite-chalcopyrite showing near lan Lake (Foote township). 
At lan Lake the sulphides occur as a replacement of a biotite 
amphibolite. A pyrite-chalcopyrite showing also has been 
discovered in Matthews township. This occurrence was shown to 
the author by Maurice Oliver of White River, Ontario.

Some of the diabase dikes in the area are free of sulphides 
and are massive, but most had traces of pyrite.



- 38 -

No. 13 BATCHAWANA AREA 

DISTRICT OF ALGOMA

by 

P.E. Giblin1

Location; The Batchawana area is located in the District of 
Algoma, on the east shore of Lake Superior, about 40 miles 
north of Sault Ste. Marie.

Within the area are included the townships of Kincaid, 
Ryan, Palmer, portions of Mining Locations between Kincaid and 
Ryan townships, Townships 26, 27 and 28 in Range 13, and 
Townships 26, 27 and 28 in Range 13, and Townships 26 and 27 
in Range 12.

Details concerning map units of two townships each may 
be found in papers by Giblin in Summaries of Field Work for 
1964, 1965, and 1966, and in a paper by Armbrust, in Summary 
of Field Work, 1965. The general geology and location of 
mineral occurrences are shown on Ontario Department of Mines 
Map 2108, Sault Ste. Marie - Elliot Lake sheet.

Mineral Exploration: Prospecting for copper has been carried 
out intermittently since the 1700 f s. In recent years, the 
discovery of copper orebodies by Coppercorp Limited, and 
Tribag Mining Company Limited, led to renewed interest in the 
area. Considerable exploration was carried out in the 1950 f s, 
and in the years 1962-65.

Iron and uranium deposits have been explored in the 
recent past.

Coppercorp Limited and Tribag Mining Company Limited 
conducted limited exploration on their properties during the 
1967 field season.

General Geology; A band of Archean metavolcanics and 
metasediments, having an average width of about 6 miles, strikes

1 Resident Geologist, Ontario Department of Mines, 1496 
Wellington Street E., Sault Ste. Marie, Ontario.
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northeasterly across most of the area. These rocks are 
predominantly mafic metavolcanics, with minor intercalated 
felsic metavolcanics, greywackes, and iron formation.

Archean granitic rocks bound the metavolcanic band on 
the north and south. A granitic stock, of probable Archean 
age, intrudes the metavolcanics in Township 27, Range 13.

The western parts of Ryan and Kincaid townships, and of 
the intervening Mining Locations, are underlain by Middle 
Keweenawan basalts, rhyolitic rocks, and conglomerates.

Keweenawan diabase dikes and felsic intrusive bodies cut 
all the above-noted rocks.

Several breccia pipes, of Middle Keweenawan are, are 
found in Archean rocks in the southeast quarter of Township 
28, Range 13. The breccias consist of fragments of the 
metavolcanics, granite, diabase, and felsic intrusive rocks, 
cemented by a vuggy quartz-carbonate matrix.

Mafic dikes intrude the breccias.

A thin sequence of clastic sedimentary rocks, which are 
probably of Cambrian age, less probably of Upper Keweenawan 
age, is exposed along the shore of Mica Bay, Kincaid township.

Structural Geology: The Archean metavolcanics and metasediments 
strike, in general, northeasterly and dip at steep angles. 
Limited observations suggest these rocks may comprise a broad 
anticlinorium.

The Middle Keweenawan volcanic and sedimentary rocks 
strike northwesterly, dip gently to the west, and unconformably 
overlie the Archean rocks.

The sedimentary rocks of Cambrian or Upper Keweenawan 
age unconformably overlie the Middle Keweenawan and Archean 
rocks, strike northeasterly to northerly, and dip gently to 
the west.

Steeply-dipping faults and shear zones of diverse strike 
cut all rocks of the area.
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Economic Geology: Two mines within the area are currently 
producing copper.

Coppercorp Limited, under a lease arrangement with 
North Canadian Enterprises, is producing copper from its 
property on the Montreal Mining Company Sand Bay Location. 
The mill has a capacity of 500 tons per day. Published ore 
reserves are 1,545,000 tons grading 2.017o copper.-'- The ore 
deposits consist of fissure-filling quartz-carbonate veins, 
and containing chalcocite, bornite, chalcopyrite, and 
specularite.

Copper is also mined by Tribag Mining Company Limited, in 
Township 28, Range 13. Production is at the rate of about 
400 tons per day. Published ore reserves are 600,000 tons 
grading 2.270 copper.2 The deposit occurs within one of the 
breccia pipes noted earlier. Chalcopyrite and pyrite, with 
subordinate galena and sphalerite, are found in the quartz- 
carbonate matrix of the breccia.

Details concerning lesser mineral occurrences within the 
area may be found in the previous Summaries of Field Work 
referred to above.

No. 14 RAWHIDE LAKE AREA 

(TOWNSHIPS U AND Q) 

DISTRICT OF ALGOMA

by 

J. Wood3

Location; Townships U and Q are located about 20 miles north
of Elliot Lake. Highway No.546 just reaches the western boundary
of Township U.

Mineral Exploration: Mineral exploration has been carried out 
in both townships. It reached its climax in the 1950 f s when

The Northern Miner, July 14, 1966.
2 Idem, March 30, 1967.
3 Department of Geology, University of Western Ontario, 

London, Ontario.
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drilling was done in several parts to investigate a radioactive 
horizon in the Lorrain Formation. A diabase sill with small 
concentrations of copper and iron minerals has also been 
trenched and drilled.

Despite the present interest in the Elliot Lake region, 
there has been little recent exploration activity due to the 
fact that most of the Huronian outcrop lies within the 
Mississagi Provincial Park.

General Geology; Geologically, the area can be divided into 
two parts. The first - to the north is underlain by Algoman 
granitic rocks, the second by Huronian sedimentary rocks.

Dikes (with a NW-SE trend dominant) and sills of 
Nipissing-type quartz diabase intrude both the granitic and 
sedimentary rocks while later olivine diabase dikes intrude 
all other rocks. The olivine diabases themselves are of two 
different ages, those trending NW-SE being younger than 
the NE-SW ones.

The basement-Huronian contact runs roughly east-west 
through the middle of the townships.

Three types and ages of granitic rock can be recognized. 
The oldest and most widespread being grey to pink coloured and 
quite heterogeneous in composition. In some areas, it is 
gneissose, in others massive. Inclusions of mafic material 
are frequent and it is considered that the composition of the 
"granite" at any one point can be at least partly related to 
these. Small pegmatite dikes (often with graphic texture) are 
common.

The second type is red, porphyritic, and medium-grained 
with oriented feldspar phenocrysts while the third and youngest 
is fine-grained, quite feldspathic and also reddish in colour. 
The latter two types are more restricted in occurrence than 
the first.

Three Huronian formations are represented in the area. 
The Gowganda Formation occupies hollows in the basement 
topography and consists of boulder conglomerates, greywackes 
and shales.

The Lorrain Formation is made up of a subgreywacke - 
arkose unit, overlain in turn by arkose, sub-arkose with 
conglomerate beds, and finally orthoquartzite. The Gordon
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Formation is represented by a very fine-grained, laminated 
siliceous rock type.

Structure: The one major structural feature is found in the 
southeast corner of Township Q. This is the Flack Lake Fault 
which down faults the Huronian against the basement, and is 
responsible for the southerly dip of the beds. (The strike of 
the sediments is usually N70OW and the dip about 15O ).

No folds were observed in the Huronian rocks, although 
there are several smaller faults parallel to the Flack Lake 
Fault.

Economic Geology; Small amounts of sulphides are disseminated 
throughout the Nipissing diabase. Small localized concentrations 
of chalcopyrite, pyrite and bornite occur in the "granophyric" 
sections of the Nipissing diabase sill on the south shore of 
Rawhide Lake.

Specular hematite occurs in thin veinlets in the granites 
and also in the Gowganda basal conglomerates in the northwest 
part of Township U and in the Lorrain Arkose (near the basement 
contact) in the western part of Township Q.

Some laminae in the Gowganda shale are quite rich in iron.

Radioactive minerals occur at an apparently consistent 
horizon in the Lorrain Formation between the arkosic and 
sub-arkosic - conglomeratic members. This horizon is readily 
recognizable by its brown colour and the friability of the rock. 
Actual minerals have not yet been determined, but previous 
investigators have found that the radioactivity is due more to 
thorium minerals than uranium ones.

There are deposits of sand and gravel in the western and 
southern parts of Township U and in the south and central 
parts of Township Q.
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No. 15 MASSEY AREA

(I.R. No. 5 SPANISH RIVER RESERVE AND ADJACENT ISLANDS)

DISTRICT OF SUDBURY

by 

J.A. Robertson-'-

Introduction; The area lies to the south of the Spanish River 
in the Massey-Spanish area 60 miles west of Sudbury. Both 
the Trans Canada Highway (No. 17) and the Canadian Pacific 
Railway pass through Massey and Spanish. Both I.R. 5 and the 
former Hudson's Bay Company land grant are accessible by road 
from Massey. Reservation roads provide access to the North 
Channel of Lake Huron at a number of localities. McBean Harbour 
is the normal access point for cottagers and others wishing 
access to the North Channel.

The townships to the north of I.R. 5 were mapped in 1966, 
and the area to the west and southwest in 1965.

Mineral Exploration; The area lies to the south of the Massey 
copper area and sporadic prospecting has been carried out on the 
islands south of I.R. 5. Gold-bearing chalcopyrite and 
scheelite (?) have been reported by Robert Tough2 in a quartz 
vein in diabase on Frechette Island. Surface sampling was 
carried out by Buffalo Ankerite Gold Mines Limited in 1937 
and 1939, and some drilling has been done, particularly in 1944 
and 1960.3 Minor amounts of sulphide are commonly associated 
with Nipissing diabase intrusions. Diabase on Frechette and 
Hotham islands has been investigated as a possible source of 
trap rock for road metal.

Granite at the south end of Croker Island was quarried as 
a possible source of ornamental stone but there is no record 
of production. Following discovery of a circular magnetic

1 Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.

2 E.S. Moore, 1942; Report on Some Mining Properties, North
Shore of Lake Huron; Ontario Department of Mines, unpublished 
report.

Files, Resident Geologist's office, Ontario Department of 
Mines, Sudbury.
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anomaly associated with Croker and the adjacent islands 
geological and geophysical investigations showed the structure 
was not due to carbonatite and ruled out exploration for 
columbium, tantalum, uranium, thorium and phosphate.

Much of I.R. 7 is underlain by the Lorrain Formation, 
the upper members of which are high grade silica suitable 
for smelter flux and the manufacture of glass and silicon 
carbide. These members are quarried elsewhere on the north 
shore of Lake Huron^ and the present area is one which contains 
large accessible resources and is worthy of detailed study to 
establish reserves.

There is sufficient sand and gravel in the area to meet 
local needs.

General Geology: The principal structure of the area is the 
La Cloche syncline. This can be traced from the Cutler area 
eastwards south of Espanola towards the Grenville Front. To 
the south a complementary anticline can be mapped on the islands 
west of the Croker Island Complex. This complex lies just 
south of the axis of the anticline. Within the map-area these 
folds strike slightly south of east and plunge eastwards, the 
plunge being moderate at the west end of the map-area and 
near horizontal at the east end.

The deformation and metamorphism is most severe on the 
north limb of the La Cloche syncline (but both deformation 
and metamorphism are less than that north of the Spanish River) 
where bedding plane and other primary structures are partially 
destroyed and secondary minerals to biotite grade may be 
observed in rocks of suitable composition.

The following Huronian formations are exposed in the 
map-area (alternative name in brackets): Lower Mississagi 
argillaceous member (McKin Formation); Middle Mississagi 
Conglomerate (Ramsay Lake Formation); Middle Mississagi 
argillaceous member (Pecors Formation); Upper Mississagi 
Formation (Mississagi Formation); Bruce Conglomerate Formation; 
Espanola Formation; Serpent Formation; Gowganda Formation; 
Lorrain Formation, which is divisible into 4 members, the upper 
two of which constitute high grade silica; and the Gordon Lake

1 D.F. Hewitt, 1963: Silica in Ontario; Ontario Department 
of Mines, Industrial Minerals Report No.9, p. 5-15.
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Formation (banded cherty formation). The McKim and Ramsay 
Lake formations are only exposed along the Spanish River, the 
other formations are found on both limbs of the La Cloche 
Syncline and the Upper Mississagi and uppermost member of the 
Middle Mississagi are also found on the south limb of the 
southernmost anticlinal structure.

These rocks are intruded by mafic rocks of post-Huronian 
age including Nipissing-type gabbro and diabase. A prominent 
post-Nipissing feature is the Croker Island Complex^-, a circular 
body of gabbroic and granitic rocks with a prominent magnetic 
anomaly. The Croker Island anomaly is cut by a linear anomaly 
known to be associated with a Keweenawan olivine diabase dike.

Ordovician rocks are found on Hook Island and also on one 
of the South Benjamin Islands where limestones are unconformable 
against Croker Island-type granite.

Structural Geology; The principal structure is the La Cloche 
syncline. Bedding plane and joint movement is considerable. 
Major faults recognized have a west-northwesterly strike. 
Other faults trend west of north and northeast. Movements 
on these faults are not consistent and several deformations 
are probably represented.

Economic Geology; Known potential in the area includes 
industrial minerals such as trap rock, ornamental stone, and 
silica (Lorrain Quartzite).

K.D. Card, 1965; The Croker Island Complex; Ontario 
Department of Mines, Geol. Circ. No. 14.
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No. 16 BAY OF ISLANDS - MCGREGOR BAY AREA 

DISTRICT OF SUDBURY

by 

K.D. Card1

Location; The Bay of Islands - McGregor Bay area is bounded 
by latitudes 45O52 I 32" and 46O07 I 30 !I and by longitudes 81O30' 
and 82000 t , and includes the islands and peninsulas of the 
north channel of Georgian Bay, Great Cloche Island and part of 
Manitoulin Island. The map-area includes approximately 330 
square miles, but over half is covered by water and Paleozoic 
rocks. Access is provided by Highway 68 which joins Espanola 
and Manitoulin Island, and by water. Detailed mapping of the 
area was commenced in 1967 and approximately 115 square miles 
were completed.

Mineral Exploration: There are no producing mines in the area 
mapped. A small amount of quartzite was quarried from several 
pits south of Highway 68 on the Whitefish Indian Reserve near 
Birch Island. This material cleaves into thin, flat sheets 
which were used as tile in the Montreal subway. Copper, cobalt 
and gold have been found in sporadically distributed sulphide 
occurrences in McGregor Bay.

General Geology: Precambrian metasediments of Huronian age and 
mafic intrusive rocks underlie the area. The Precambrian rocks 
are unconformably overlain by Paleozoic limestones, dolomites 
and shales. Pleistocene to Recent deposits of sand, gravel, and 
clay partly mask the bedrock in some localities.

The Huronian metasediments consist of a series of quartzites, 
conglomerates and pelites with a total thickness of more than 
20,000 feet. They are divisible into six litho-stratigraphic 
formations. The lowermost in this area, the Mississagi Formation, 
comprises at least 4,000 feet of feldspathic quartzite, arkose, 
micaceous protoquartzite, and argillite. Cross-bedding is 
characteristic of the formation and it was presumably deposited 
in a shallow-water, fluvial or deltaic type of environment.

Geologist, Ontario Department of Mines, 172 Elm Street W., 
Sudbury, Ontario.
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Paleocurrent studies show that it was deposited by south-flowing 
current s.

The Bruce Formation abruptly overlies the Mississagi. It 
is up to 450 feet thick in the eastern part of the area but 
appears to thin to nothing to the west. It consists mainly of 
polymictic paraconglomerate with a greywacke matrix. Locally 
the basal conglomerate has a protoquartzite matrix. The pebbles, 
cobbles, and boulders include granitic, quartz, and amphibolitic 
varieties.

The Bruce is abruptly but conformably succeeded by the 
Espanola Formation. The Espanola, as mapped in this area, 
consists of three main members; a thin, lower limestone- 
silt stone member, a thick, middle calcareous siltstone member 
and a thick, upper quartzite-calcareous siltstone member. The 
Espanola Formation is approximately 1,000 to 2,000 feet thick. 
Sedimentary structures such as laminated bedding, mudcracks, 
ball- and pillow structure, cross-bedding, and ripple marks are 
well-preserved in general. However, the rocks have been 
metamorphosed and porphyroblasts of actinolite, scapolite, and 
chlorite are widely developed. The Espanola was probably 
formed under shallow-water, marine conditions. Paleocurrent 
studies show that it was deposited by south to southeast-flowing 
current s.

The Espanola Formation is in gradational contact with the 
overlying Serpent Formation. The Serpent includes about 800 to 
2,400 feet of feldspathic quartzite with minor micaceous 
protoquartzite and calcareous siltstone. The Serpent was 
probably deposited under shallow-water, deltaic conditions by 
southeast-flowing currents.

The Gowganda Formation disconformably overlies the Serpent 
quartzites. The contact is irregular, local channeling is 
common, and there are large-scale transgressions of the basal 
Gowganda sediments across the strike of the Serpent quartzites. 
Bedding strike differences of as much as 20 degrees have been 
measured across this contact at several localities. The 
Gowganda is divisible into two main sequences, a lower conglomerate- 
silt stone sequence about 2,000 feet thick, and an upper 
quartzite-siltstone sequence about 1,000 to 1,500 feet thick. 
The presence of rafted pebbles, bedded tilloid-type conglomerates, 
and laminated siltstones indicates that the lower part of the 
Gowganda is of glacial marine origin. The upper part of the 
formation is probably shallow-water deltaic. The lower part of 
the formation was deposited by south-flowing currents, the upper
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part by southeast-flowing currents.

The Lorrain Formation, which conformably overlies the 
Gowganda, consists of about 5,000 feet of feldspathic quartzite 
and orthoquartzite. Cross-bedding is abundant, especially in 
the lower part of the formation, and paleocurrent studies show 
that the Lorrain sediments were deposited by southeast-flowing 
current s.

The metasediments are intruded by Nipissing-type gabbro, 
by younger amphibolite dikes, and by still younger diabase dikes,

Structural Geology: The map-area is located on a major 
anticlinal structure, the McGregor Bay anticline. The older 
formations are exposed in the axial zone of this structure, 
and successively younger formations occur to the north and 
south.

The McGregor Bay anticline is an isoclinal fold and is 
slightly overturned toward the south. Its axis strikes 
approximately east-west and plunges east at angles varying from 
O0 to 250 . The axis of the McGregor Bay anticline is deformed 
by superimposed, smaller, more open anticlines and synclines. 
The axes of these younger folds strike east-west to northwest- 
southeast and plunge both east and west at angles varying from 
about 10O to 50O . There are also late northwest- and northeast- 
striking cleavages and minor folds.

There are three main fault orientations; east-west, 
northeast, and northwest. Movement on the east-west faults 
has produced repetitions of the stratigraphic units. They are 
apparently steeply-dipping reverse faults. Movement on the 
northeast and northwest faults have produced apparent 
displacements of several hundred to several thousand feet.

Several major breccia zones are present in the central 
part of the area. Brecciation has affected rocks of the 
Mississagi, Espanola, and Gowganda formations. The breccias 
consist of rounded to angular blocks of country rock in a crush 
matrix, or in a vein quartz matrix.

Study of the spatial and temporal relationships of the 
various major and minor structures, brecciation, intrusion, 
and metamorphism leads to the following conclusions: 
(1) The deformation is polyphase and probably began prior to 
2,100 million years ago.
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(2) The first deformational event began before intrusion of 
the Nipissing-type gabbro and before brecciation. The major 
folds were formed at this time.
(3) The second deformation occurred after gabbro intrusion and 
brecciation. In some localities, high-grade regional 
metamorphism accompanied this event; in other localities, the 
metamorphism was later.
(4) The third deformation is expressed as cleavages and minor 
folds. This event was later than the regional metamorphism.

Metamorphi sm: The rocks of the area have been affected by 
regional metamorphism corresponding to the middle and upper 
greenschist facies, and the lower almandine amphibolite facies. 
In the Espanola Formation, there is widespread development of 
actinolite, scapolite, and chlorite. Biotite occurs throughout 
the Gowganda, and, in several localities, garnet-biotite 
assemblages are found. Chloritoid may also occur in the central 
part of the area. In the extreme eastern part of the area, 
there are porphyroblasts of staurolite and andalusite (?). 
Kyanite-andalusite-pyrophyllite-kaolinite assemblages occur in 
quartzites of the Lorrain Formation immediately north of 
Whitefish Falls, and at Dreamers Rock in the centre of the area. 
The kyanitic rocks are mylonitized and are located in the axial 
zones of tightly-folded synclines. It is probable that the 
kyanite owes its existence to a combination of tectonically- 
generated overpressures and a reactive starting material, 
kaolinite.

The distribution of the various metamorphic minerals 
indicates that the grade of metamorphism over most of the area 
is middle to upper greenschist facies. To the east, it increases 
to lower almandine amphibolite facies.

Economic Geology; The sulphide occurrences around Iroquois 
Island contain appreciable amounts of copper, cobalt, and gold. 
These have been trenched and drilled. Although mineralization 
occurs over a large area, individual occurrences are very small. 
Assays of selected samples taken from occurrences on a small 
island near Iroquois Island and from the mainland \ mile west
are as follows:

Copper Cobalt Lead Zinc Gold
,^---.----.- .-.   --- percent percent percent percent oz/ton 
Island Occurrence 3.98 0.32 Trace None 0.07
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In addition to the Iroquois Island area, there are 
numerous sulphide occurrences around McGregor Island. These 
are all small, however, and consist mainly of pyrrhotite with 
only minor chalcopyrite.

The cleaved quartzite at Birch Island is suitable for 
interior and exterior building purposes. The Nipissing-type 
gabbro could probably be used as trap rock. The gabbro on High 
Island was tested by diamond drilling in 1963. Other possible 
locations suitable for quarrying trap rock are Wells Island in 
Bay of Islands, and Jumbo Island in McGregor Bay.

No. 17 ROBERTS - FRALECK AREA 

DISTRICT OF SUDBURY

by 

H.D. Meyn1

Location; The Robert - Fraleck area consists of the townships 
of Roberts, Creelman, and Fraleck. The centre of the area 
is located approximately 30 miles due north of the city of 
Sudbury. Access is provided by the Canadian National Railway 
from Capreol and by private lumber roads branching off 
Highways 545 and 806.

Mineral Exploration; Mineral exploration was carried out during 
the last few summers for uranium occurrences at the base of 
the Huronian system.

In Roberts township where volcanic rocks are more abundant 
exploration has been carried out for sulphides and iron 
formation.

General Geology; The area is underlain by Precambrian rocks of 
various ages with a discontinuous cover of Pleistocene to 
Recent deposits of sand, gravel, and clay.

l
Geologist, Ontario Department of Mines, 172 Elm Street W, 
Sudbury, Ontario.
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The oldest rocks of the area are metavolcanic rocks that 
vary in composition from mafic to felsic and in structure from 
massive to finely bedded. These rocks occur mostly in Roberts 
township.

The metavolcanic rocks have been intruded by granite 
and pegmatites. The contact between the granite and the 
metavolcanic rocks is gradational, with inclusions of 
metavolcanics in the granite increasing towards the contact.

The above assemblage forms the basement for the 
metasediments of the Huronian system. East of the Wanapitei 
River in Fraleck township a fairly complete and undisturbed 
stratigraphic sequence is exposed with the following formations; 
Mississagi Formation, Bruce Formation, Espanola Formation, 
Serpent Formation, Gowganda Formation. Here the base of the 
Mississagi Formation may be cut off by faulting, and the 
upper part of the sequence is only exposed in townships 
further east. In the other parts of the area the stratigraphic 
sequence has been completely disrupted.

All the rocks of the area have been cut by dikes and sills 
of quartz diabase (Nipissing-type) and a dike of a younger 
NW-trending olivine diabase.

Structural Geology; Foliation in the metavolcanic rocks and 
bedding in the metasediments are steeply dipping to vertical 
throughout the area west of the Wanapitei River.

The whole area has been abundantly and complexly faulted. 
Most of the faulting seems to be of the dip-slip type. Some 
major folds are found in the Lorrain Formation in central 
Fraleck township. Other folds are minor. Minor shears are 
consistently oriented at N10-30OE.

Economic Geology; A number of geophysical anomalies in the 
metavolcanic rocks in Roberts township were drilled by The 
Hanna Mining Company.

Extensive drilling was carried out on Assembly Mines Ltd. 
property on uranium occurrences in the Mississagi Formation in 
Roberts township. Outcrops of Mississagi Formation are also 
found in Creelman township and east of the Wanapitei River in 
Fraleck township.
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Several shears and quartz veins associated with the 
Wanapitei Fault in Fraleck township show mineralization, 
especially in Nipissing diabase, and have been explored by 
trenching and drilling. None of these zones seems to be 
very large but may have small pockets of valuable mineralization 
of gold, silver, and copper.

A small copper showing, known, but not previously reported, 
was found in chlorite schist in a northeast-trending fault 
zone just south of Beaver Lake in northeast Fraleck township.

A small showing of molybdenum, which is also shown on a 
map on file in the Resident Geologist's office, Sudbury, with 
some old trenches and pits on it, was found in the northeast 
corner of Roberts township. The molybdenum seems to occur on 
slip planes between the basal conglomerate of the Mississagi 
Formation and a small body of granite.

No. 18 REEVES - KENOGAMING AREA, 

KENOGAMING AND SEWELL TOWNSHIPS 

DISTRICT OF SUDBURY

by 

V.G. Milne1

Location; The centre of the Reeves - Kenogaming area lies 
close to the intersection of latitude 48O15 ! and longitude 82O , 
approximately 40 miles southwest of Timmins and about 20 miles 
east of Foleyet. The area encompasses four townships, Reeves, 
Penhorwood, Sewell and Kenogaming, a total area of 240 square 
miles. Reeves and Penhorwood townships were mapped in 1966 
and were reported upon in last years summary of field work. 
Preliminary maps of the two townships, Map No. P.418 and P.419, 
were issued in 1967. Highway No. 101 passes through the 
southern part of Sewell and Reeves townships and the main

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.
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line of the Canadian National Railway crosses the south part 
of Penhorwood township.

Mineral Exploration; Since the end of the 19th Century 
prospecting in the area has spread outwards from the Groundhog 
River which was used extensively by early prospectors and 
trappers. The area was particularly active during the 1900's, 
1930 ! s and since 1946 until the present time. Emphasis over 
the years has shifted from gold prospects to the base metal, 
iron and asbestos potential of the area.

General Geology: With the exception of some late formed 
diabase dikes all the rocks are of Archean age. A complexly 
folded mass of mafic and felsic metavolcanics, pyroclastics, 
iron formation and metasediments, intruded by mafic, ultramafic 
and felsic igneous rocks, occupies most of the southern half of 
Sewell township and the northern half of Kenogaming township. 
The remainder of the area is underlain by granitic and 
granodioritic rocks, all of which intrude the metavolcanics 
and metasediments. The general metamorphic rank is green 
schist facies except close to the granitic intrusions, where 
it is epidote-amphibolite facies. Carbonatization is common 
in shear zones and in the contact areas of mafic and ultramafic 
intrusions. The ultramafic intrusions are generally elongated 
parallel to the country rock foliation and the forms of some 
of the larger bodies suggest that they are folded with the 
country rocks. The mafic intrusions tend to parallel the 
country rock foliation also but cross-cutting relationships 
were observed.

Structural Geology; On the west side of Kenogaming township 
the country rock foliation trends east-west but to east of 
Crawford River the foliation diverges about an east-west line 
that would intersect Akweskwa Lake about half way down. The 
foliation north of the line swings northeast and south of the 
line it swings east-southeast. In Sewell township the general 
foliation trend is east-southeast. The country rock foliation 
near granitic and ultramafic intrusions tends to follow the 
intrusive contact. In a very few locations cleavage was noted 
crossing bedding directions, but in the majority of outcrops, 
where bedding could be discerned, the foliation paralleled the 
bedding suggesting tight isoclinal folding. Dips throughout the 
area are predominantly steep to the north or vertical which 
implies overturning of the folds to the south. Lineations and 
small scale folds plunge with few exceptions to the we st-northwest
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The Nat River iron formation provides an excellent marker 
horizon. It can be traced from the north end of Akweskwa 
Lake west-southwestwards, south of Benbow Lake, to the Nat 
River where it curves around the nose of a fold and strikes 
eastwards to the south of Hanrahan Lake. Within the area 
bounded by the iron formation the rocks are predominantly 
agglomerates, tuffs and felsic metavolcanics intruded by 
mafic and ultramafic rocks and felsic hypabyssal rocks. North, 
west and south of the area bounded by the iron formation the 
rocks are predominantly mafic metavolcanics. Top determinations 
are scarce but the plunges of the minor structures, the dips 
and the distribution of the iron formation indicate that the 
area is dominated by a large antiform fold overturned to the 
south and plunging we st-northwest. In Kenogaming township 
there is evidence of several north-northwest trending faults; 
one prominent fault strikes north-northwest through Tanton 
Lake, and Mindedo Creek to Akweskwa Lake.

Economic Geology; Gold was discovered on the Gosselin claims 
in Sewell township in the early 1900's. The gold is present 
in a quartz vein in a carbonatized chlorite schist zone in 
pillowed mafic metavolcanic rocks. In 1916 T.L. Tanton-L 
reported an assay of 0.02 oz. gold per ton from a sample 
taken across the vein. In 1935, gold was found at the 
southeast corner of Reeves township, and the area around the 
mutual corner of Reeves, Sewell, Penhorwood and Kenogaming 
townships was staked and prospected. An examination of the 
properties by Erie Canadian Mines Ltd. in 1935 indicated only 
traces of gold in the showings. Some quartz float in a trench 
at the corner of Reeves township, however, assayed $4.80 gold 
per ton.^

In 1946 the map-area attracted interest owing to the 
discovery of gold on the Joburke property in Keith township 
about 12 miles to the west and a number of properties were 
investigated: - (1) The previously discovered showings at the 
mutual corner of the four townships were drilled by Kalbrook 
Mining Co. Ltd. Drill logs are not available but nothing 
economic appears to have been encountered. (2) The Mining 
Corporation of Canada Ltd. examined a gold showing in Sewell 
township southeast of Lap Lake. Fifteen holes, totalling

Tanton, T.L., 1916; Geol. Surv. Canada, Summary Rept. p.179. 
Burke, D.K., 1935, Assessment File T145, Ontario Department 
of Mines, Resident Geologist's office, Timmins, Ontario.
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3,700 feet in length, were drilled on a quartz-veined chloritic 
shear zone in granodiorite. Chalcopyrite and gold mineralization 
were encountered; the best intersection assayed 0.115 ozs. gold 
per ton over 11 feet in a 45o -dipping drillhole at a depth of 
120 feet. 1 (3) Little Long Lac Gold Mines Ltd. staked 35 claims 
on the iron formation between Crawford River and Akweskwa Lake 
and between 1946 and 1948 geological mapping and about 1,900 
feet of diamond drilling was done. Massive pyrite and pyrrhotite 
zones up to 5 feet in width were found along the iron formation 
contacts, but no deposits of economically interesting size were 
encountered. A few low gold values in the order of 0.04 ozs. 
per ton were obtained from the sulphides and from small quartz 
veins in the iron formation. (4) In 1947 Hoodoo Lake Mines 
Ltd. mapped a pyritized silicified shear zone trending 
northwest from the south end of Akweskwa Lake. High gold values 
were obtained from oxidized surface samples but assays of 
trenched samples indicated very low gold values. (5) Keithgold 
Mines Ltd. staked 18 claims to the southeast of the Hoodoo 
Lake Mines property, to cover the possible strike extension 
of the shear zone. Nothing of economic interest was discovered. 
(6) 14 claims were staked south of the Hoodoo Lake Mines 
property by J.A. McRae and some quartz veins trenched and 
stripped. Only minor disseminated pyrite mineralization was 
found.

The trenching done by Hoodoo Lake Mines Ltd. in 1947 
indicated the presence of sphalerite in the pyritic shear 
zone, and in 1951 improved zinc prices encouraged Dunvegan 
Mines Ltd. to reinvestigate the property. A sample taken from 
the pyritic shear zone was found on analysis to contain 12.33 
percent zinc over 2 feet. Another section, 7 feet in length, 
was found to contain 3 r 19 percent zinc. During examination 
of the property by Dunvegan Mines Ltd., nickel mineralization 
was discovered in serpentinite bodies northwest and south of 
the original gold showing. In 1953 Norduna Mines Ltd. 
acquired the property. The best nickel mineralization was 
found in a vertical hole drilled in the northwest showing.

Assessment File T.162, D.D.H. Logs, Ontario Department of 
Mines, Resident Geologist's office, Timmins, Ontario.
Assessment File T.187, Ontario Department of Mines, Resident 
Geologist's office, Timmins, Ontario.

Assessment File T.527, Ontario Department of Mines, Resident 
Geologist's office, Timmins, Ontario.
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A 5-foot section between 35 and 40 feet assayed 1.25 percent 
Ni and 0.24 percent Cu. The same hole from a depth of 15 
feet to 40 feet averaged 0.88 percent Ni and 0.14 percent 
Cu.l In 1954 Dunvegan Mines Ltd. located a copper showing in 
sulphides associated with iron formation about 2,000 feet 
south of Crawford Lake. This showing was drilled in 1955 
and the best intersection assayed 0.37 percent Cu over a 
4.75-foot section between 34.5 and 39.25 feet in the 45o -dipping 
hole, or 0.29 percent Cu over a 10-foot section between 34.5 
and 44.5 feet.2 The iron formation in this location is cut by 
diabase and there are indications that the copper mineralization 
is related to the diabase.

In 1960 Jonsmith Mines Ltd. acquired part of the old 
Hoodoo Lake Mines property adjacent to Akweskwa Lake. Some 
drilling was done and one 45Q-dipping hole located about 
1,500 feet northeast of the original Hoodoo Lake Mines 
discovery cut a 10-foot section between 65 and 75 feet which 
assayed 0.54 ozs. gold per ton.3 In 1966 an option agreement 
was made with Falconbridge Nickel Mines Ltd. A geophysical 
survey was conducted over the Jonsmith claims and the adjacent 
Norduna Mines Ltd. claims. Nine holes were drilled to test the 
Hoodoo Lake Mines gold showing. The best mineralized samples 
were 5-foot sections grading about 0.5 ozs. silver per ton, very 
low gold values and about 1.0 percent zinc.

Several other companies have been active in the map-area. 
In 1965 geophysical surveys were conducted by Delmico Mines 
Ltd. north of the Jonsmith-Falconbridge property, and by 
Jade Oil and Gas Ltd. on the northeast side of Hanrahan Lake. 
Small asbestos showings are present at several places in 
Kenogaming township and the Canadian Johns-Manville Co. Ltd. 
has been active in the area since the early 1950 f s and still 
holds large claim blocks. Much of the iron formation zone 
between Benbow Lake and Akweskwa Lake is currently covered by 
claims of the Kukatush Mining Corp. (Ontario) Ltd. This company 
conducted a geomagnetic survey and drilled six diamond drill 
holes to determine the character and extent of the formation.

Assessment File T.527, Ontario Department of Mines, Resident
Geologist's office, Timmins, Ontario. 

Assessment File T.157, Ontario Department of Mines, Resident
Geologist's office, Timmins, Ontario. 

Assessment File T.622, Ontario Department of Mines, Resident
Geologist's office, Timmins, Ontario.

Assessment File T.622, Ontario Department of Mines, Resident 
Geologist's office, Timmins, Ontario.
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In 1956, in Sewell township, both Jonsmith Mines Ltd. and 
Consolidated Thor Mines Ltd. drilled a number of copper 
prospects scattered along the north side of Highway No. 101 
between Opishing Lake and Weston Lake, and in 1964 L. Lapierre 
did some diamond drilling south of Crossover Lake and on the 
east side of Sewell Lake south of Sewell Creek.

No. 19 BEEMER, ENGLISH, AND ZAVITZ TOWNSHIPS 

DISTRICT OF SUDBURY

by 

E.G. Bright1

Location; English and Zavitz townships are approximately 
25 miles south of Timmins and 15 miles northwest of 
Matachewan. The northern boundary of the townships is 5 miles 
south of the nickel property of Texmont Mines Ltd. in Bartlett 
and Geikie townships.

Access is provided by Highway No. 566 and Wicks 1 logging 
road, which extends across the southern parts of the three 
townships. In English township the road turns north and 
extends as far as South Porcupine, a distance of about 30 miles.

Mineral Exploration; The occurrence of gold-bearing quartz 
veins in the map-area has been known for more that 40 years. 
In 1962, Hollinger Consolidated Gold Mines Ltd. carried out 
geophysical and drilling programs in central and southern 
English township.

Since 1965, the exploration programs carried out in English 
and Zavitz townships were directed toward the discovery of 
possible base metal deposits. The mineralization is associated 
with ultramafic intrusions and (or) iron formation and pyritic 
tuffs within the intermediate and felsic volcanic sequences. 
The earliest work was by Dominion Gulf Co. In 1951 and 1952. 
Geophysical surveys, diamond drilling and geological mapping

Geologist, Ontario Department of Mines, 4 Government Road E., 
Kirkland Lake, Ontario.



- 58 -

were carried out near Moray Lake in the southeastern part of 
Zavitz township, and west of Muskrat Lafce in the northeastern 
part of English township. The Muskrat Lake mineralization is 
the extension of the nickel property now owned by Texmont Mines 
Ltd., which is 5 miles to the north.

In 1965, Noranda Exploration Company, Phelps Dodge Corp. of 
Canada Ltd., Canadian Nickel Company, Voyager Explorations Ltd., 
and Texmont Mines Ltd. searched for base metals in the map-area.

Much of English township and the western part of Zavitz 
township are covered by aeolian sands, esker material, and swamp. 
For this reason, conventional methods of prospecting are not 
adequate,and these areas have received little attention.

General Geology; Except for possible Nipissing diabase dikes, 
and small outliers of Cobalt conglomerate on Muskasenda Lake, 
the rocks are all Archean. Highly folded mafic metavolcanic 
rocks intercalated with minor intermediate to silicic tuffs and 
breccias occupy the northeastern quadrant of Beemer township, 
the northwestern and southeastern parts of English township, and 
most of Zavitz township. Intercalated dacitic, rhyodacitic and 
andesitic tuffs, flows, and breccias underlie the central part 
of English and the southeast corner of Zavitz townships. 
Discontinuous narrow lenses of low-grade iron formation, cherty 
rhyolite, green carbonate rock, and pyritic tuff and agglomerate 
are interbedded with these pyroclastic rocks. A small area of 
Timiskaming-type interbedded silicic tuff and tuffaceous 
conglomerate occurs east of Little Nighthawk Lake.

Haileyburian-type mafic to ultramafic sills and bodies 
intrude the metavolcanic rocks.

Three-quarters of Beemer township is occupied by the 
Kapiskong quartz monzonite pluton and the associated Mountjoy 
granite stock. Smaller granitic masses intrude the metavolcanic 
and mafic intrusive rocks in the eastern part of the map-area.

North-trending (Matachewan ?) diabase dikes and northwest 
and northeast-trending diabase dikes (Proterozoic ?) are numerous.

Structural Geology; In Zavitz township the Archean strata form 
a system of tight, overturned shear folds whose axes plunge west. 
In Beemer and most of English townships, this pattern changes to 
a much broader system of northeast-plunging folds in which the 
axes are parallel to the contact of the Kapiskong granitic pluton. 
The pluton underlies most of Beemer township, and probably
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extends westward beyond the map-area.

Northwest cross faults and strike faults or shear zones 
are numerous in Zavitz and English townships. A left lateral 
northwest-trending cross fault cuts the southwestern part of 
Zavitz township and the northeastern part of English township. 
The fault offsets a northeast-trending diabase dike that is 
about 800 feet wide. The apparent horizontal displacement is 
approximately 5,000 feet.

Economic Geology: Some of the high magnetic anomalies in 
English township are caused by bands of low-grade iron formation 
containing pyrite, pyrrhotite and low percentages of copper and 
nickel. The copper and nickel are also found in zones of 
disseminated to massive pyrrhotite and pyrite in felsic volcanic 
flows and breccias north and northwest of Moray Lake. Copper 
is found in quartz-carbonate veins and altered zones in gabbro, 
diorite, and metabasalt.

Gold, silver, and copper in quartz and quartz-carbonate 
veins occur in the Archean rocks near the contacts of granitic 
intrusive rocks.

No. 20 LANGMUIR AND BLACKSTOCK TOWNSHIPS 

DISTRICT OF TIMISKAMING

by 

D.R. Pyke1

Location; The area mapped is approximately 20 miles 
southeast of Timmins, and is accessible either by helicopter, 
float-equipped aircraft or water. Access by water is via 
Nighthawk Lake for Langmuir township, and the Whitefish River 
for Blackstock township. The nearest all weather road extends 
to within one mile of the northwest corner of Langmuir township

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.
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Mineral Exploration: Mineral exploration has been almost 
wholly confined to Langmuir township. Between 1911 and 1947 
minor barite was produced from two veins near the south boundary 
of Langmuir township. In the period 1911 to 1914 two shallow 
shafts were sunk and a mill erected in an unsuccessful attempt 
to obtain gold from porphyry dikes in the southwest corner of 
Langmuir township. In 1964 diamond drilling by McWatters Gold 
Mines Limited revealed the possibility of extensive low grade 
nickel mineralization within the highly serpentinized ultramafic 
rocks. The announcement of this discovery resulted in the 
almost complete staking of Langmuir township. Most companies 
involved did a geophysical survey and generally some diamond 
drilling on their respective properties. The largest blocks 
of claims, and those which appear to contain the most favourable 
nickel-bearing zones are currently held by McWatters Gold Mines 
Limited and The International Nickel Company of Canada Limited. 
Together these claims enclose a southeast trending tract of 
land approximately 5 miles long and 2 miles wide located west 
of St. Peter Bay and north of the Forks River.

In 1967 McWatters Gold Mines did minor drilling during the 
early part of the field season. In July, International Nickel 
completed the final phase of an extensive drilling program started 
early in the year. Trenching and minor drilling were done on the 
claims of E. Galata, near the west boundary of Langmuir.

General Geology: The oldest rocks in the area consist of 
intercalated volcanic flows, tuffs, agglomerates and minor 
associated sedimentary rocks. The volcanic rocks are mainly 
mafic to intermediate in composition, the former being dominant 
in the southern part of the area. A variety of igneous rocks are 
intrusive into the above rocks, the oldest of which are 
peridotite and dunite, now highly serpentinized. These 
ultramafic intrusions are confined mainly to the northwest half 
of Langmuir township, and more regionally form the southeast end 
of an elliptical-shaped structure approximately 10 by 6 miles, 
as outlined by a magnetic high (Geological Survey of Canada 
Aeromagnetic Series, Map 293G), and discontinuous outcroppings 
of serpentinite (Ontario Department of Mines, Map 2046).

Medium- to coarse-grained, pink, moderately foliated 
microcline granite underlies most of Blackstock township. 
Medium-grained, grey, massive granodiorite forms a small stock 
on the west boundary of the area. The northernmost periphery
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of a small syenite body outcrops west of the Nighthawk River 
on the southern boundary of Langmuir township. Other granitic 
rocks in the area consist of minor dikes and sills.

Minor, flat-lying conglomerate, greywacke and argillite 
of the Cobalt Group outcrop in the southwest corner of Langmuir 
township.

Diabase dikes were observed to cut all the rock types in 
the area.

Regional metamorphism is of the greenschist facies.

Structural Geology; The main structural trend in the area is 
northeast-southwest. Most schistosities dip steeply to the 
southeast.

Small scale fold structures within a tuffaceous rock 
near the south boundary of Langmuir township suggest that this 
unit may form part of the northern limb of an overturned, 
westerly-plunging anticline.

The Montreal River fault previously shown as extending into 
the southern portion of Langmuir township (Ontario Department 
of Mines, Map 2046) probably extends across the entire township.

Economic Geology:
Barite: Two barite veins occur in tuffaceous mafic volcanics 
near the south boundary of Langmuir township. The deposit was 
first staked in 1910 and mined intermittently between 1911 and 
1948. Only limited production has occurred and since the last 
mining operations there has been little attempt at any 
re-evaluation of the property.

Asbestos; Veinlets of asbestos are common in the ultramafic 
rocks. The longest fibres observed were 0.6 inches, but 
generally they are no greater than 0.1 inches. Two of the 
better occurrences noted are on claims currently held by 
Paramaque Mines Limited and E. Galata.

Nickel: Nickel sulphide, sparsely disseminated in some of 
the serpentinized ultramafic rocks of Langmuir township, is the 
prime target for exploration activity in the area. Although 
the nickel values reported by McWatters Gold Mines Limited 
(Northern Miner, November 19, 1964, p.12) were generally not of 
economic grade, they certainly indicate the possibility of the
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serpentinites being the source of a large low grade deposit. 
Because of the lack of outcrop in the area, location of many 
of the serpentinite bodies is dependent on geophysics.

Iron Formation: Narrow layers of siliceous iron formation, 
some of which contain a high complement of pyrrhotite and 
pyrite, are common in the area. Chalcopyrite was observed in 
some of the beds, but only as a very minor constituent.

No. 21 BERNHARDT AND MORRISETTE TOWNSHIPS 

DISTRICT OF TIMISKAMING 

by

Location; Bernhardt and Morrisette townships are located 
adjacent to one another four miles north of Kirkland Lake in 
the District of Timiskaming. Several public secondary roads 
and a network of logging roads provide good access to the 
72-square mile area mapped.

Mineral Exploration; Because of the proximity of the Kirkland 
Lake mines, these townships have been intensively prospected 
since World War I. In addition to hundreds of prospect pits, 
six exploratory shafts over 25 feet deep have been sunk on 
gold prospects, and lateral exploration was done on two of 
these. One other shaft with exploratory drifting was also 
located on a silver-gold-lead-copper prospect in a quartz vein. 
No significant production was ever achieved from these operations,

Recent exploration for precious metals has been confined to 
a few diamond drill holes near the silver-gold-lead-copper 
prospect southeast of Morrisette (Mallard) Lake, and six short 
holes to test a barren structure on the northeast arm of 
Amikougami Lake.

Resident Geologist, Ontario Department of Mines, 4 Government
Road E., Kirkland Lake, Ontario.

2 Temporary staff geologist, Ontario Department of Mines, 4 
Government Road E., Kirkland Lake, Ontario.
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Most recent activity has been primary prospecting and 
sporadic geophysical tests of limited extent for base metal 
sulphide deposits in volcanic sequences.

General Geology; Mafic to intermediate flows of Archean age 
from thirty feet to 3 or 4 hundreds of feet thick predominate, 
and contain one lenticular band of arkosic fragmental 
sedimentary rocks east of Nettie Lake. The sedimentary unit, 
which resembles Timiskaming-type sedimentary rocks, is 
interbanded with flows at its base.

Besides the Winnie Lake granite stock, which extends for 
6 miles along the west boundary of the area, numerous smaller 
dikes, and bodies of granite and syenite were found. These are 
restricted to the southern half of the map-area and intrude 
both sedimentary and volcanic rocks. Many of them are rich in 
carbonate.

A few "Matachewan" -type diabase dikes are small and mainly 
restricted to the western part of Bernhardt township.

Structural Geology; From northeast to southwest, the sequence 
is folded about northeast-trending axes into a syncline, an 
anticline, and another syncline. The amplitude of these folds 
is progressively smaller, and the northwest end of the axis of 
the latter fold curves southwards around the east side of the 
Winnie Lake stock. Several prominent north- south sinistral 
transverse faults have been identified. These may be structurally 
related to the post-ore transverse faults in the Kirkland Lake 
camp.

Economic Geology ; The gold deposits are found in carbonate-rich 
siliceous parts of shear zones which strike eastwards or 
northeastwards in the south part of Morrisette township. Elsewhere 
they have variable trends.

Areas containing frequent occurrences of iron sulphides in 
fractured intermediate flows and flow tops have been identified 
on the east shore of Kellett Lake, southeast of Morrisette Lake, 
and in an area extending about one mile northwest from a line
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joining the Northwest Arm of Amikougami Lake to Cameron Lake. 
Minor amounts of copper and lead mineralization are associated 
with some of the pyrite occurrences in the last two of the 
above-mentioned areas.

No. 22 EBY TOWNSHIP 

DISTRICT OF TIMISKAMING

by 

Howard Lovell

Location and Access; The northeast corner of Eby, a township 
six miles square, is about five miles southwest of Kirkland Lake, 
and the southern part of Kenogami Lake is in the northern 
concession. Highways Nos. 66 and 11, and concession, lot line, 
and logging roads provide good access. Electric power transmission 
lines, the Trans Canada natural gas pipeline, and the Ontario 
Northland Railway pass through the township.

Mineral Exploration; The belt of Timiskaming-type rocks in 
the northern part of Eby township was prospected intensively 
for gold, and minor production was obtained from the Baldwin 
property in the north half of lot 2, concession VI.

Limited prospecting, geophysical surveys, and diamond 
drilling have been done on small areas of the large zone of 
iron formation.

General Geology; All bedrock in the map-area is Precambrian. 
From oldest to youngest, the rocks are Keewatin-type mafic and 
felsic flows, tuffsr agglomerates, and iron formation; amphibolite 
gneiss; Timiskaming-type felsic intrusive rocks; Matachewan-type 
mafic intrusive dikes, and Cobalt sedimentary rocks. Some of 
the area formerly mapped as "greenstone" is rhyolite tuff.

Resident Geologist, Ontario Department of Mines, 4 Government 
Road E., Kirkland Lake, Ontario.
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Structural Geology: The Keewatin-type rocks form a northwest- 
plunging synclinorium that has been re-folded. The younger 
syncline strikes northeast, approximately parallel to the belt 
of Timiskaming-type rocks.

Strong faults and lineaments strike northwest and northeast. 
The most important northeast-striking feature is the Larder 
Lake fault zone, which extends through the northern part of 
Eby township.

Economic Geology; Iron formation is present as long narrow zones 
interbedded with tuff and agglomerate of rhyolitic, dacitic, 
and andesitic composition. Much of the iron formation consists 
of banded magnetite and chert, some areas of which cause high 
aeromagnetic anomalies. Also present are large zones of 
pyrite-pyrrhotite-magnetite iron formation containing low 
percentages of copper and nickel. The greatest known 
concentrations of sulphides are in concession III, lots l, 2, 
3, and 4, and in concession IV, lots l and 2.

Exploration for-gold should be concentrated in the two 
northern concessions, in syenite, trachyte, and carbonate rocks.

GOWGANDA AREA (MILNER TOWNSHIP) 

DISTRICT OF TIMISKAMING

by 

W.H. Mcilwaine1

Location; Milner township is immediately southwest of Gowganda, 
approximately 70 miles west of Cobalt. Highway 560 from Elk 
Lake provides the main access to the area, and most parts of 
the township may be reached by the numerous lakes.

Mineral Exploration; Numerous old shafts, pits and trenches 
attest to intensive prospecting in the early days of the Gowganda 
silver camp. Several mines resulted from this work, but these

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.
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have all been closed for many years. During the field season, 
Zenmac Metal Mines Limited was engaged in exploration on the 
Mann diabase ridges. Efforts were concentrated to the southeast 
of Milner Lake.

General Geology; The Archean rocks in the area consist of two 
small windows of intermediate to mafic metavolcanic rocks. 
Intruding the metavolcanic rocks in the northwest of the township 
are dikes of feldspar porphyry and diabase. The diabase, 
previously mapped as Nipissing, is considered by the writer to 
be of the earlier Matachewan age. Unconformably overlying the 
Archean rocks are the relatively undisturbed Cobalt Group 
sedimentary rocks. The Coleman, and oldest formation of the 
Group, underlies roughly 50 percent of the township. It consists 
mainly of fine-grained greenish-grey feldspathic quartzite, with 
conglomerate, argillite and greywacke in lesser amounts. 
Laminated argillite of the Firstbrook Formation, and arkose of 
the Lorrain Formation are present in lesser abundance. The 
Nipissing diabase sheet is thin compared with other areas and in 
outcrop pattern forms three north-striking ridges. A few later 
diabase dikes are found.

Structural Geology: The bedding attitudes of the Cobalt Group 
rocks strike north-south and dip flatly east. Numerous north- 
south faults are present in the area. Less prominent are two 
other sets of faults which strike northeast and northwest. 
Evidence indicates that the west side is down in many of the 
north-south faults.

Economic Geology: Native silver, with associated cobalt and 
nickel arsenides, are the main economic minerals found. The 
silver is generally in calcite fissure veins in the Nipissing 
diabase. Minor amounts of sulphides, mainly chalcopyrite, were 
found. One trench just west of Gowganda Lake exposed massive 
niccolite over a few inches.

Stream sediment sampling was attempted. But, owing to 
poorly developed streams the project was not very successful. 
However, a few samples were taken, but the results of these are 
not known at the time of writing.
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No. 23 WEST HALF OF CHOWN TOWNSHIP 

DISTRICT OF TIMISKAMING

by 

W.H. Mcllwaine1

Location: Chown Township is located just to the north of 
Highway 560 roughly halfway between Elk Lake and Gowganda. 
Longpoint Lake provides good water access to the western half 
of the township. This area was mapped to complete the work 
on the east half which was part of the Elk Lake area. The 
results have already been published in the revised edition of 
preliminary geological map P.310.

Mineral Exploration; A few old pits were found in the small 
diabase area in the southwest corner of the township. These 
pits were presumably put down in the early days of the Gowganda 
silver camp, but no ore was found.

General Geology: All the bedrock is late Precambrian in age. 
The oldest rocks are gently dipping siltstones, with minor 
arkose and conglomerate of the Gowganda Formation. Conformably 
above these rocks is pink arkose of the Lorrain Formation. 
All of the latter is to the west of Longpoint Lake. In previous 
maps this area of Lorrain was classed as Gowganda Formation. 
Intruding the sedimentary rocks in the southwest corner of the 
township is a small area of Nipissing-type diabase. This is 
granophyric in part.

Structural Geology; A fault striking north through the basin 
of Longpoint Lake is the major structural feature. Stratigraphy 
indicates the west side is down relative to the east. A syncline 
and corresponding anticline strike northeast and east 
respectively on the west side of the fault. Both plunge 10 
degrees to the east and have folded the Lorrain Formation. The 
folds are cut off by the Longpoint Lake Fault.

Economic Geology; A pit on the powerline (see O.D.M. Map P.310) 
shows minor chalcopyrite and cobalt mineralization in a one

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.
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half-inch calcite vein. Another pit just west of Highway 56 
near the township boundary was put down on a four to six-inch 
calcite vein containing hematite. No other mineral occurrences 
are known to the author.

No. 24 NORTH BAY AND BURWASH AREAS 

DISTRICTS OF NIPISSING AND SUDBURY

by 

S.B. Lumbers^

Location; A reconnaissance mapping programme on the scale of 
l inch to l mile initiated in 1964 to cover the northwestern 
part of the Grenville Province in Ontario (Districts of Sudbury, 
Nipissing, and Parry Sound) was continued during the 1967 
field season. Mapping completed during 1967 was (1) unmapped 
portions of the North Bay sheet, bounded by latitudes 46O00 T 
and 46030 f , and longitudes 79O00' and 80O00', and (2) much of 
the eastern half of the Burwash sheet, bounded by latitudes 
46000 f and 46O30', and longitudes 80O00' and

Mineral Exploration; Deposits of iron, copper, nickel, pyrochlore, 
allanite, brucite, apatite, nepheline, garnet, corundum, feldspar, 
mica, kyanite, vermiculite, silica, industrially useful rocks, 
clay, and sand and gravel have been explored and utilized within 
the North Bay and Burwash areas. Present production is confined 
to building stone, clay products, and sand and gravel.

General Geology; The main geologic features of the North Bay 
sheet have been described previously (Lumbers 1964; 1965; 1967a), 
and geologic data on the Burwash area available to the end of 
1966 has been compiled (Lumbers 1967b).

Previously unmapped, the eastern half of the Burwash area 
is underlain mainly by a metamorphic complex of orthogneiss and 
paragneiss which continues westward from the adjacent North Bay 
area. Metasediment s form over half of the complex and are 
mainly metamorphic equivalents of arkosic and poorly sorted

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto.
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feldspathic sandstones. Some of the metasediments represent 
originally shaly and conglomeratic deposits, and the upper 
almandine amphibolite facies metamorphism to which these rocks 
have been subjected has converted most of them into migmatite 
containing at least ten percent veins and layers of granitic 
material. Minor calc-silicate gneiss, probably derived from 
calcareous shale and siltstone, and amphibolite of unknown 
origin are interlayered with the sandy metasediments, but 
orthoquartzite consisting of ninety percent or more quartz is 
rare. Most of the metasediments are sodic and contain mainly 
quartz, biotite, and plagioclase, but potassic varieties 
characterized by abundant potassic feldspar and muscovite are 
found.

A variety of plutonic rocks were emplaced within the 
metasediments prior to the culmination of the regional 
metamorphism. Two small bodies of anorthosite and anorthositic 
gabbro appear to be among the earliest manifestations of 
plutonism, and these were intruded by a large granitic batholith 
composed largely of gneissic and migmatitic quartz monzonite 
which underlies most of Casimir, Macpherson, Haddo, Loudon, and 
Latchford townships, and the western third of Lake Nipissing. 
Sill-like bodies and relatively thin sheets of gneissic quartz 
monzonite are common also in the metasediment s. A few dikes 
and small bodies of metagabbro postdate the granitic rocks, and 
in the vicinity of Badgerow Lake in the northeastern corner 
of the Burwash area, a crudely elliptical granitic complex 
containing early gabbroic and anorthositic phases appears to 
be younger than most of the gneissic granites. Late, 
discordant and concordant granite pegmatite dikes are widespread 
in the metamorphic complex and appear to postdate the culmination 
of the regional metamorphism. The largest dikes appear to be in 
Hugel and Ratter townships where they can be traced for as much 
as 1,000 feet and are up to 150 feet wide. The youngest rocks 
are westerly-trending diabase dikes found mainly in the vicinity 
of Lake Nipissing and the French River.

The metamorphic and plutonic history appears to be complex 
and rocks of the area may have undergone more than one period 
of metamorphism. The age of the metasediment s is unknown, 
but on a lithologic basis, these rocks could be an extension 
of the Huronian sequence to the northwest. Preliminary results 
of combined geologic and geochronologic studies (Krogh 1967) 
indicate that the North Bay and Burwash areas contain plutonic 
rocks with primary ages of about 1,700, 1,500, and 1,300 million 
years.
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Structural Geology; Major structural trends within the eastern 
half of the Burwash area are north to northwest, and all rocks 
of the metamorphic complex display a southeasterly-plunging 
lineation. Nevertheless, the metamorphic complex probably 
underwent two or more periods of major deformation, and in 
places, such as in Haddo and Loudon townships, both the 
orthogneisses and paragneisses are intensely deformed into 
complex dome and basin structures.

Economic Geology; Granite pegmatites in Hugel and Ratter 
townships have been either explored or quarried for feldspar 
and mica. Most of the pegmatites of the area are unzoned bodies 
consisting of alkalic feldspar, quartz, either muscovite or 
biotite, or rarely both, and minor magnetite and hematite. 
Locally in late pegmatites in the gneissic granite batholith 
near Lake Nipissing, calcite is a common accessory mineral. 
Some of the pegmatite dikes contain accessory hornblende, 
especially where they cut across amphibolite units. Except 
for rare accessory allanite, radioactive minerals were not 
found in the pegmatites examined.

Arkosic metasediments of the area commonly contain 
porphyroblasts of magnetite as much as one inch across, and, 
locally, such porphyroblasts comprise up to ten percent of the 
rock. Evidently, some of the arkosic metasediments originally 
were ferruginous, and detailed examination of these rocks could 
uncover exploitable iron concentrations.

Most of the magnetic anomalies in the eastern half of the 
Burwash sheet (G.S.C. 1965a, b) are underlain either by granitic 
rocks, amphibolite, or late diabase dikes. Magnetite porphyroblasts 
are common locally in the gneissic granites, especially where 
these rocks contain metasedimentary inclusions. Mafic phases 
in the granitic complex near Badgerow Lake are reflected by 
magnetically anomalous zones, but anorthositic bodies near the 
town of St. Charles, Casimir township, and near Mercer Lake, 
Falconer township, produce no apparent magnetic anomalies. A 
magnetically anomalous area in central Cosby and Martland 
townships is underlain by sodic granite containing accessory 
hornblende and garnet. The region south of North Channel of 
French River contains several magnetically anomalous areas and 
has not been mapped.
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No. 25 INDUSTRIAL MINERAL RESOURCES OF THE HAMILTON AREA

by 

D.F. Hewitt1

A beginning was made on the survey of the industrial 
mineral resources of the Hamilton topographic sheet. Industrial 
mineral products produced in the area include stone, sand and 
gravel and clay products. With urban encroachment on the 
outlying areas in the vicinity of Toronto and Hamilton, it has

Chief, Industrial Minerals Section, Ontario Department of 
Mines, Parliament Buildings, Toronto.
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become increasingly difficult to develop essential deposits 
of construction materials due to zoning restrictions and 
competition for land use. It is essential that an inventory 
of mineral resources in the areas adjacent to Hamilton and 
Toronto be made in order to help in guiding planning and land 
zoning in these areas.

Location; The Hamilton area comprises the Hamilton National 
Topographic sheet (30M/5) between the latitudes 43O15 I and 
43030 ? N and longitudes 79O35 1 and

Geology; The entire eastern part of the sheet from Lake 
Ontario to the base of the Niagara escarpment is underlain by 
Queenston Shale. The Niagara escarpment extends through the 
western part of the sheet from Dundas through Waterdown and 
Mount Nemo to Milton. The lower portion of the escarpment is 
composed of rocks of the Cataract and Clinton Groups. The 
only commercially important formation in these groups is the 
Whirlpool Sandstone, a building stone formerly quarried at 
Waterdown. The caprock of the Niagara escarpment on this map 
sheet is the Amabel Dolomite from Waterdown to the north, and 
the Lockport Dolomite from Waterdown south.

Much of the area is mantled by thick Pleistocene and 
Recent deposits of clay, till, sand and gravel. The ancient 
beach of Lake Iroquois crosses the area from southwest to 
northeast. A large kame southwest of Rattlesnake Point 
supplies sand and gravel.

Economic Geology; The Queenston Shale is quarried for the 
manufacture of brick, tile and sewer pipe by Diamond Clay 
Products Limited, Natco Clay Products Limited and National 
Sewer Pipe Limited.

Sand and gravel pits are in operation southwest of 
Rattlesnake Point.
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No. 26 SAND AND GRAVEL IN SOUTHERN ONTARIO

by 

D.F. Hewitt1

In 1967 and 1968 a survey of sand and gravel producers 
in southern Ontario is being carried out. Production of sand 
and gravel in Ontario is on the increase; in 1965 there were 
282 producers of sand and gravel reporting in the province 
with a production of 88,564,687 tons valued at $63,405,954. 
During 1967 the writer visited 187 sand and gravel pits 
mainly situated in south-central Ontario. As fine and coarse 
aggregate are essential to the road building and concrete 
industries there is usually a cluster of sand and gravel 
producers close to any major urban area. In some cases 
reserves of sand and gravel near urban areas have become 
depleted and aggregate is shipped long distances, up to 100 
miles, to satisfy urban requirements.

No. 27 IRON DEPOSITS OF ONTARIO

by 

R. Shklanka2

Two months, during the summer of 1967, were spent visiting 
iron deposits in Ontario and collecting assessment data stored 
in the resident geologists 1 files throughout the province. 
Visits were made to many of the major iron deposits, including 
those in production and under development, as well as to the 
different types of deposits.

The information obtained is the preliminary step in 
compiling a mineral inventory on iron resources in Ontario. 
Compilation of this data is being prepared for publication as 
one of the department's regular mineral resource circulars, and 
for data processing as a pilot project on the metallic deposits 
in the province.




