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SUMMARY OF FIELD WORK, 1965

by the

GEOLOGICAL BRANCH 

ONTARIO DEPARTMENT OF MINES 

INTRODUCTION

by 
J.E. Thomson-*-

The Geological Branch had 25 geological survey parties in the 
field during the summer of 1965; also 6 resident geologists did field 
work in their respective districts. A total of 113 persons were 
involved. A brief summary of the results of these surveys is given 
in this report. Emphasis is placed on the economic aspects of the 
investigations in the hope that the information might be of assistance 
to those who are engaged in mineral exploration in Ontario. The 
location of each field party and the name of each party leader and 
resident geologist is shown on the outline map of the province on 
page 2.

Part A of this summary contains reports by the leaders of the 
geological survey parties. Part B deals with recent activities in 
some of the resident geologists districts.

Most of the detailed mapping in Precambrian field areas (Nos. l, 
2, 3, 4, 6, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22) was done 
at the scale of one inch to \ mile, for publication at one inch to 
\ mile. Geological maps covering reconnaissance surveys (Nos. 7, 11, 
23) will be published at the scale of one inch to one mile or 2 miles. 
Detailed maps of the Steep Rock mining camp (No. 5) will be published 
at the scale of one inch to 1,000 feet.

Uncoloured preliminary geological maps of most of the areas will 
be published during the winter of 1965-1966; these maps will contain 
marginal notes. A few preliminary reports may also be issued. 
Notices of the release of these preliminary maps and reports will 
be mailed to all persons and organizations on the Ontario Department 
of Mines notification list.

Eventually coloured maps and detailed reports will be published 
to cover most of these field projects.

l
Chief Geologist, Geological Branch, Ontario Department of Mines, 

Parliament Buildings, Toronto.
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PART A. REPORTS ON GEOLOGICAL FIELD WORK

No. l SETTING NET LAKE AREA 

PATRICIA PORTION, DISTRICT OF KENORA

by 

L.D. Ayres

Location: In 1965 a long-range, detailed, mapping project 
was begun of a metavolcanic-metasedimentary belt in the 
Favourable Lake area of northwestern Ontario, 115 miles 
north of Red Lake. The area comprises two map-sheets (1) 
Setting Net Lake, bounded by latitudes 52O40' and 52O56' 
and by longitudes 93O22'30" and 93O45'; and (2) Favourable 
Lake, bounded by latitudes 52O45* and 53O00' and by longitudes 
93045' and 94015*. About 35 square miles were mapped in 
the northwest part of the Setting Net Lake sheet. Access 
to the area is by float-equipped planes from Red Lake.

Mineral Exploration: Recorded mineral exploration of the 
Favourable Lake belt began in 1927, and the belt is now known 
to contain gold, silver, lead, zinc, copper, iron, and 
radioactive element mineralization. From 1939 to 1948 the 
Berens River mine (located in the Setting Net Lake sheet 
but outside the area mapped) produced gold, silver, lead, 
and zinc valued at $9,499,940. An anomalous feature of 
this belt is the high silver: gold ratio in precious metal 
occurrences of at least 40:1.

General Geology: The stratigraphy of the Early Precambrian 
metavolcanic and metasedimentary rocks has not been completely 
deciphered, but near South Trout Lake the rocks have been 
tentatively subdivided into a lower mafic metavolcanic unit, 
a middle meta-arkose and metatuff unit, and an upper mafic 
metavolcanic unit. The oldest unit is at least 3,000 feet 
thick and is composed predominantly of metahasalt and meta- 
andesite which are locally porphyritic, Pillow structure 
is common in the upper part of the unit; the lower part has

l
Geologist, Ontario Department of Mines, Parliament 

Buildings, Toronto.
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been intruded by granitic batholiths. The middle unit is 
variable in lithology, structure, and thickness. At the 
west end of South Trout Lake, the unit is at least 2,500 
feet thick and is composed predominantly of thin- to thick- 
bedded meta-arkose, meta-siltstone, and metaconglomerate 
with minor metagreywacke and felsic metavolcanic rocks. At 
the east end of the lake, about four miles from the above 
locality, the unit is less than 1,000 feet thick and is 
composed of a heterogeneous assemblage of meta-arkose, 
metagreywacke, meta-siltstone, slate, felsic metatuff, 
mafic metatuff, ferruginous chert, and iron formation. 
The metasediments appear to have been derived from a felsic 
volcanic terrane. The youngest unit is poorly exposed in 
the area mapped but appears to be predominantly metabasalt 
and meta-andesite.

Sills, dikes, and irregular bodies of metagabbro are 
found throughout the sequence but are most abundant in the 
metasediments near the east end of South Trout Lake. 
Metagabbro has been locally altered to talc- and serpentine- 
bearing schists. A metamorphosed, ultramafic dike was found 
in a large, migmatitic, mafic metavolcanic inclusion in the 
North Trout Lake batholith.

The grade of metamorphism ranges from upper greenschist 
to almandine amphibolite and hornblende hornfels; the high 
grade metamorphic rocks were developed adjacent to the 
granitic intrusions. Also near the granitic batholiths, 
mafic metavolcanic rocks are locally serpentinized.

Along its northern edge the metavolcanic-metasedimentary 
belt has been intruded by granitic rocks, ranging in composition 
from tonalite to quartz monzonite, of the composite North 
Trout Lake batholith. Donaldson (1961) and Moxham (1965) 
have suggested that granitic rocks in the North Spirit Lake 
area, which includes part of the North Trout Lake batholith, 
were formed by granitization. Field evidence indicates, 
however, that there are at least nine intrusive units in 
the mapped part of the batholith, some of which appear to 
form discrete plutons while others form widespread dike 
swarms. Contacts between the units range from sharp to 
gradational, and much of the mapped part of the batholith 
is migmatitic because of intrusion of a later phase into 
earlier phases; early phases have been metamorphosed by
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later intrusions. There does not appear to be a different 
iation sequence between the earliest and latest units, and 
rocks of different ages sometimes have similar composition. 
The contact between the batholith and metavolcanic rocks 
ranges from sharp to migmatitic; the nature of the contact 
appears to depend upon which phase of the batholith is 
adjacent to the metavolcanics. Cursory examination has 
shown that a composite, granitic batholith which forms the 
south edge of the belt contains at least two intrusive units.

At least four different types of granitic dikes and 
sills are found throughout the metavolcanic-metasedimentary 
belt but are most abundant near the batholiths.

A syenite dike with an average width of 25 feet and at 
least 1,000 feet long was found northeast of North Trout Lake 
and appears to postdate the granitic rocks of the North Trout 
Lake batholith. Three, closely spaced, north-trending, 
diabase dikes were found east of South Trout Lake.

Structural Geology: The major structure appears to be an 
east- to southeast-trending syncline which has many minor 
drag folds on the north limb. Structural deflections were 
also caused by intrusion of gabbro (now metagabbro) and of 
granitic rocks. Cleavage is found in many parts of the area, 
and southwest of North Trout Lake the cleavage has locally 
destroyed bedding.

Two major, subparallel, east- northeast-trending, 
faults were found in the North Trout Lake batholith; minor 
faults and shear zones are found in many outcrops.

Economic Geology: Narrow, concordant to discordant, quartz 
veins which contain rare sulphide mineralization are found 
in all rock types. Grab samples collected by the author 
from thirty-five veins gave upon assay only trace amounts 
of gold.

Two main types of sulphide mineralization were observed 
near South Trout Lake.
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1. Slate of the metasedimentary unit which is found 
near, or included in, metagabbro is commonly intensely 
contorted and contains narrow, rusty-weathering, quartz 
veins, films of pyrite and rare pyrrhotite along cleavage 
planes, small disseminated grains of pyrite, rare veins 
of massive pyrite along shear zones, and rare chalcopyrite. 
Grab samples collected by the author gave upon assay trace 
amounts of gold, copper, lead, and zinc. The former 
Oliver property near South Trout Lake described by Hurst 
(1929, p.81) belongs to this group.

2. Mafic metavolcanic rocks near the North Trout 
Lake batholith locally contain disseminated to massive 
pyrrhotite and rare pyrite. On surface these rocks form 
prominent, rusty-weathering zones which are concordant to 
discordant to the structure of the enclosing, unmineralized 
metavolcanics. Grab samples collected by the author gave 
upon assay traces of copper, nickel, and zinc.

Minor sulphide mineralization was also observed in iron 
formation and in rare, silicified, felsic metavolcanics. 
Mineralized zones near South Trout Lake commonly show 
evidence of prospecting, but zones several thousand feet 
north of the lake, near the North Trout Lake batholith, 
do not appear to have been intensively prospected.

References Cited:

Donaldson, J.A.
1961: Geology, North Spirit Lake, Kenora District, 

Ontario; Geol. Surv. Canada, Map 50-1960.

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, pp.49-84.

Moxham, R.L.
1965: Distribution of minor elements in coexisting

hornblendes and biotites; Canadian Mineralogist, 
Vol. 8, pt. 2, pp.204-240.
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No. 2. FREDART-WHITEMUD LAKES AREA 

PATRICIA PORTION, DISTRICT OF KENORA

by 

K.G. Fenwick1

Location: The area mapped during the 1965 field season lies 
in the Patricia portion of the District of Kenora in north 
western Ontario. The map-area covers approximately 95 square 
miles, and comprises the township of Belanger, an equal area 
to the west and the western two-third's of Bowerman township. 
Fredart Lake is forty air miles east of the town of Red Lake. 
The western portion of the map-area is accessible by swamp 
buggy during the summer and by car during the winter on the 
Hydro gravel road going north from Ear Falls.

Mineral Exploration: In 1938, J.D. Bateman mapped the area 
directly east of the Fredart Lake Area (O.D.M., Map No. 48g).

Limited exploration was carried out in 1958 and 1959 by 
Split Rock and Queensland Mines Ltd. in the area south and 
southeast of Snakeweed Lake (now Rexdale property).

In the summer of 1965, four companies were active in 
the map-area. Copper-Lode Mines Limited has a copper-zinc 
property in central Belanger township and they have drilled 
over seventy holes. Rexdale Mines Limited has a copper- 
molybdenum-silver property west of Belanger township and 
east of the east arm of Snakeweed Lake. They had a bull 
dozer on their property and were stripping and trenching 
in September. Gunnex Limited (Gunnar Mining) was interested 
in a copper-zinc property northeast of Gerry Lake and were 
also doing some stripping and trenching. Norite Exploration 
Limited has a zinc-silver-gold property on the north boundary 
of Bowerman township and have drilled nine holes.

l
Temporary Staff Geologist, Ontario Department of Mines, 

179 South Algoma St., Port Arthur, Ontario.
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General Geology: There are three east-northeast trending 
metavolcanic-metasedimentary belts in the map-area.

The first belt surrounds Gerry Lake and was traced 
northeast through the north shore of Fredart Lake and the 
northeast corner of Belanger township. It averages \ a mile 
in width and is predominantly greenstone. The area to the 
north of the belt is underlain by granite and granite gneiss. 
The area to the south is underlain by dioritic and granitic 
rocks.

The second belt is three-quarters of a mile south of 
Fredart Lake and is traced northeast to Elbow Lake (southwest 
corner of Mitchell township). The belt is mainly metasediments.

The third belt cuts the southeast corner of the map-area 
and its northern extremity is two miles north of Ben Lake. 
The belt is intruded by a gabbro sill. The area directly 
north of this belt is underlain by granitic rocks.

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

No major faulting was recognized although a number of 
prominent linears were seen.

Economic Geology: Copper-Lode Mines Ltd. report some encouraging 
copper-zinc-silver assays from drilling on their property on 
the belt south of Fredart Lake.

Rexdale Mines Ltd. has recently found a few new copper 
showings on the greenstone belt south of Snakeweed Lake and 
report some good assays.

There are numerous showings of disseminated pyrite, 
pyrrhotite, chalcopyrite, molybdenite and sphalerite which 
are receiving much attention by the companies working in the 
area.

Banded iron formation occurs in a few places on, and 
northeast of, Gerry Lake.
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No. 3. VERMILION LAKE AREA. 

DISTRICT OF KENORA

by 

F.J. Johnston1

Location: The area mapped during the 1965 field season 
includes Vermilion and the east half of Lomond townships 
and the area north to latitude 50O08'. Highways 72 and 
116 provide access to the settlement of Hudson in the 
northern part of the area.

Mineral Exploration: Locating massive sulphide deposits was 
the goal of early prospecting in the Vermilion Lake area. The 
discovery of a large pyrite-pyrrhotite deposit at North Pines 
mine in the 1890*s resulted in much prospecting activity in 
the surrounding area. As a result many occurrences of iron 
formation and strata-bound pyrite and pyrrhotite occurrences 
were discovered and some of these have been drilled with a 
view to finding other sulphide concentrations.

Gold and sulphide-bearing quartz veins in proximity 
to a quartz-porphyry body on the south shore of Vermilion 
Lake received attention as early as 1928. In 1930 25 tons 
of ore was shipped from claim K.2230 to the Noranda smelter.

Only a couple of prospectors were active in the map-area 
during the 1965 season.

General Geology: The oldest rocks are a thick sequence of 
basic to intermediate lavas that occupy the area between 
Lost and Vermilion lakes. Tuffs, slaty sediments, iron 
formation, volcanic conglomerates, and agglomerates occur 
intercalated with the volcanic rocks.

l
Geologist, Ontario Department of Mines, Parliament 
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Arkose, greywacke, argillite, conglomerate and 
tuffaceous sediments occupy a wedge-shaped area between 
Little Vermilion Lake and the south shore of Vermilion Lake. 
These rocks in turn are in contact with another sequence of 
intermediate to basic lavas in the southeast corner of 
Vermilion township.

Quartz porphyry and felsite occur interleaved with 
volcanic conglomerates and agglomerates along the south 
central shore of Vermilion Lake and locally on islands in 
the central part of the Lake.

Granitic rocks occupy most of the northern part of the 
area.

Structural Geology: A number of easterly-striking shear 
zones occur on the islands in the centre of Vermilion Lake 
and highly sheared rocks occur along the south shore of the 
lake, particularly in proximity to the contact with quartz 
porphyry.

The Little Vermilion Fault trends northeast through 
Little Vermilion Lake and separates sediments on the northwest from 
a belt of volcanics to the southeast.

North- and northeast-trending faults and fractures 
appear to offset the earlier easterly-striking faults and 
shear zones.

Fold structures are incompletely known due mainly to 
shearing and faulting but numerous top determinations indicate 
a general southeast-facing sequence of rocks modified by local 
isoclinal folding.

Economic Geology: Most of the mineralization consists of 
several bands of narrow, lean, siliceous magnetite iron 
formation that occur intercalated with the volcanic rocks 
between Lost Lake and Vermilion Lake. Considerable pyrite 
and pyrrhotite is found with these iron formations in many 
places and locally small amounts of chalcopyrite were observed. 
Iron formations and pyrite are also present in the volcanic 
rocks along the north shore of Lost Lake and sheared pyritic 
zones are exposed on Whitefish and Slate Islands in Vermilion 
Lake.
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Quartz veins up to 6 feet wide containing local 
concentrations of sphalerite and galena occur in sheared 
volcanics one half mile west of Badland Lake on claims 
Pa.25503 and 25506.

Quartz veins in sheared zones adjacent to a quartz 
porphyry body on the south shore of Vermilion Lake contain 
chalcopyrite,sphalerite, galena, and arsenopyrite and some 
are known to contain gold.

No. 4. ENTWINE LAKE AREA 

DISTRICT OF KENORA

by 

J.C. Davies

Introduction: Additional mapping of the Entwine Lake intrusion 
was undertaken during a two-week period of July. The intrusion, 
which lies about 50 miles northeast of Fort Frances, was 
briefly described in the Summary of Field Work, 1964 and 
the interpreted geology was shown on map no. P.292.

Mineral Exploration: Claims were staked during the first 
two months of 1962 following the publication of aeromagnetic 
map 1152G, but further work was not done at that time. Some 
prospecting has taken place during the past year, but no 
claims have been recorded.

General Geology: The intrusion is tadpole-shaped with the 
tail consisting of pinkish-weathering syenodiorite and the 
head consisting mainly of feldspar-rich diorite. The 
intrusion occurs within an area of gneissic granodiorite, 
but a narrow band of fine-grained basic rock lies between 
the intrusion and the granodiorite in most places. Hornblende 
peridotite occurs at the centre of the diorite. Porphyritic

l
Resident Geologist, Ontario Department of Mines, 203 Main 

St. S., Kenora, Ontario.



- 12 -

monzonite has intruded the peridotite but appears in places 
to be gradational with the diorite.

Structural Geology: Numerous northeast-trending linear 
features occur in the area. Most of these are probably 
joints, but some are definitely faults along which the movement 
has been left-handed. Two such faults, each having displaced 
the south contact by about 2,000 feet, occur at the two narrows 
of Entwine Lake. A double fault occurring near the east end 
of the intrusion has displaced the north contact by about 
4,500 feet. The eastern contact of the intrusion may be a 
fault contact.

Economic Geology: Disseminated chalcopyrite, pyrite and 
pyrrhotite occur in a few places in the diorite. About 4,000 
feet east of the north end of Lake C (P.292) the sulphides 
constitute one to two percent of the rock. More massive 
pyrite and pyrrhotite occur near a shear zone at the 
northernmost end of the lake immediately north of Lake C.

Pyrite is disseminated in many places in the fine-grained 
basic rock adjacent to the intrusion and is probably related 
to small slip planes. Specks of chalcopyrite were noted in 
a few places in the syenodiorite.

No. 5. STEEP ROCK IRON AREA 

DISTRICT OF RAINY RIVER

by 

R. Shklanka-1

Location: The Steep Rock Iron area is approximately 6.5 miles 
square and contains the former Steeprock Lake and the town of 
Atikokan. The area includes most of the east half of Freeborn 
township and the west half of Schwenger township. Field work

l
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was begun in 1964, mainly in the eastern part of the area;
much of this was re-examined and the remainder of the area
completed during the present field season.

Mineral Exploration: The area was the site of intermittent 
exploration since the late 19th century with emphasis on 
iron but some attention directed to gold and pyrite.

The active producers in the area are the Steeprock Iron 
Mines, Limited and the Caland Ore Company, Limited, shipping 
iron ore since 1945 and 1960, respectively.

Canadian Charlson Limited mined iron-bearing gravels 
in 1958, -59, -60, -62, and -64.

Hematitic and pyritic deposits beneath Strawhat Lake, 
presently held by Quebec Cartier Mining Company, were 
investigated by drilling in 1902, -09, -43, -52, and -60.

General Geology: Most of the area is underlain by intermediate 
volcanic flows, tuffs, and agglomerates with lesser amounts 
of arkose, phyllite, conglomerate, rhyolite, and basic 
volcanics. In addition, a dolomitic unit and a younger 
ash rock unit, regarded as part of the Steeprock group by 
previous workers, appear to be interbedded with this 
predominantly volcanic sequence. Pyrite, ferruginous chert, 
chert, and banded magnetite-chert occur in places intermediate 
to the dolomite and ash rock.

In the northwest corner of the area, separated from 
the rocks to the SE by a NNE-trending fault, is a succession 
of interbedded arkose, volcanic flows, and tuffs.

In the south part of the area, interbedded quartzo- 
feldspathic sediments and phyllite are in fault contact 
with the predominantly volcanic succession to the north.

A granitic batholith occupies the north and east parts 
of the area. A fault contact is believed to separate this 
granitic body from the Steeprock members and associated 
volcanic rocks to the south and west. However, the 
granite is intrusive into volcanics and some sediments 
along parts of its contact.
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Numerous basic dikes intrude the volcanic, sedimentary, 
and granitic rocks, except the sediments in the south. At 
least three ages of dike intrusion are clearly represented.

Structural Geology: A major E-W trending fault zone in the 
south, a NNE-trending fault in the NW corner, and a fault 
contact with the granitic rocks in the north and east, 
appear to have isolated a block of volcanic and sedimentary 
rocks that includes the Steeprock members.

In detail the structural geology is complicated through 
repeated faulting and folding. Within the fault block, 
stratigraphic tops in the east are mainly westward and in 
the west are mainly eastward. Early strike faults repeat 
the succession and prominent late oblique faults are present 
(e.g. the Samuel and Bartley faults with left-hand separations 
of 2.3 miles and l mile, respectively).

Economic Geology: The hematite-goethite deposits being mined 
are located in the Middle Arm and Falls Bay portions of the 
former Steeprock Lake. The deposits occur stratigraphically 
between the dolomitic and ash rock units. Overlying and 
underlying members and basic dikes that transect the ore 
are altered in the vicinity of the ore deposits.

Scattered, replacement pyrite-magnetite occurrences 
occur in amphibolitic rocks near and within the E-W fault 
zone in the south part of the area.

A Pleistocene deposit of waterlain, hematite-rich 
gravels occurs in a northeasterly zone, 8,000 feet long 
and 3,000 feet wide, immediately south of the centre arm 
of Steeprock Lake.

No. 6. SAGANAGONS LAKE AREA 

DISTRICT OF THUNDER BAY

by 

F.R. Harris 1

1
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Location: The centre of the area is 75 miles west-southwest 
of Port Arthur. It is bounded by latitudes 48O14'N. and 
48024 f N., by longitudes 90O42 ! W. and 91O00'W. and covers 
approximately 145 square miles. The area contains excellent 
water routes which may be reached by Highway 588 leading to 
Northern Light Lake.

Mineral Exploration: In the past the area has been prospected 
for iron, gold and copper. In 1936 there was some gold 
prospecting and development work was done on several quartz 
veins. Just north of the map-area, near Wye Lake, a copper 
prospect has been drilled by The Consolidated Mining and 
Smelting Company of Canada Ltd. (1957) and by The Mining 
Corporation of Canada (1964). There are 20 recently staked 
claims on the northern boundary of the area.

General Geology: Two belts of Archean metavolcanics occur 
in the map-area. They trend east-northeast and are separated 
by massive granite.

The northwestern corner of the map-area covers a portion 
of a northeasterly-trending belt of metavolcanics. In order 
of abundance the rocks in this belt are: rhyolite, meta- 
diabase, basalt porphyry and small bodies of peridotite.

The other belt of metavolcanics, across the middle of 
the map-area, is 3^ miles wide and trends east-northeast. 
The predominant rock types are: massive greenstone, pillow 
lava and metadiabase. Bands of rhyolite are intercalated 
with the greenstone. Several small, lens-like bodies of 
peridotite intrude the volcanic rocks in the southwestern 
part of this belt and narrow bands of magnetite iron 
formation occur along the northern boundary.

In the southeastern corner of the map-area granite 
gneiss is in faulted contact with the metavolcanic rocks 
and is intruded by a younger granite.

A coarse-grained granite porphyry in the southwestern 
part of the map-area intrudes the granite gneiss and 
greenstone and a massive medium-grained granite in the 
northern part of the area also intrudes the metavolcanics.
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Structural Geology: All primary volcanic structures and 
secondary foliations strike east-northeast and are vertical 
or steeply dipping.

Twenty top determinations on pillow lavas in the 
central belt of metavolcanic rocks indicate that the tops 
face north.

An east-northeast-trending fault, along the north 
shore of Saganaga Lake, marks the contact between greenstone 
to the north and granite to the south. This fault is 
indicated by a strong lineament and a breccia zone up to 
700 feet wide which in places contains small amounts of 
chalcopyrite.

Economic Geology:

Gold - The central belt of metavolcanics contains numerous 
quartz veins which usually trend east-west and are from one 
inch to twenty feet wide. Fourteen veins were sampled by 
the writer and the highest gold value was 0.04 ounces per 
ton. Only five of the veins sampled yielded more than a 
trace of gold.

Copper - Along the north shore of Home Lake, in the north 
western metavolcanic belt, pyrite, pyrrhotite and chalco 
pyrite are disseminated in rhyolite close to the metadiabase 
rhyolite contact.

The best showing of copper mineralization found by the 
writer, is on the north shore of Home Lake, 7,500 feet due 
east of the Thunder Bay Distriet-Rainy River District 
boundary line. A five-foot wide mineralized zone in the 
rhyolite contains chalcopyrite, pyrrhotite and pyrite. A 
chip sample taken by the writer across the zone contained 
1.24 percent copper and a trace of nickel.

Iron - Numerous narrow bands of magnetite-jasper iron 
formation were found in the northern part of the central 
belt of metavolcanics c The discontinuous bands have an 
average width of four feet. The widest band of iron 
formation found is on the Rainy River District-Thunder 
Bay District boundary line, 1,100 feet north of Saganagons 
Lake. The iron formation is 25 feet wide and has an
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exposed strike length of 500 feet. A chip sample taken 
by the writer across the iron formation at this locality 
contained 28.4 percent iron.

No. 7. EAYRS - STARNES LAKES AREA 

DISTRICT OF THUNDER BAY

by 

Leslie Kaye*

Location: The area mapped covers approximately 250 square 
miles and lies within longitudes 89O14' and 89O50'W., and 
latitudes 48O58' and 49o07 f 30"N. The north boundary adjoins 
the Lac des Iles Area (O.D.M., Map P.275). The centre of 
the area is about 45 miles northwest of the Lakehead cities 
of Fort William and Port Arthur. The Spruce River Road 
(Highway 800) crosses north-south through the east margin 
of the area: the west limit of the area mapped lies within 
5 miles of the Dog River (Private) Road.

Mineral Exploration: In the early part of the century, 
exploration was concentrated in the vicinity of the banded 
magnetite iron formation found within the metasedimentary 
rocks. Sporadic activity and some staking continued into 
the nineteen fifties. Several groups of claims covering 
the Lac des Iles area copper-nickel sulphide deposits, 
staked since 1963, extend into the north part of the map-area

General Geology: Archean metasedimentary rocks consisting 
mainly of greywackes, and including arkose, conglomerate, 
and iron formation, form a northeast-trending belt up to 
12 miles wide. Narrow quartz-feldspar porphyry sills 
intrude the metasediments in the centre of the belt: the 
area south of the belt is underlain by biotite-quartz schist 
and lit-par-lit migmatite gneisses.

Department of Geology, Carleton University, Ottawa, Ont.
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Along the flanks of the belt, two bands of metavolcanics, 
each up to one mile wide, are intercalated within the 
metasediments. The metavolcanics on the northwest flank 
include massive and pillowed greenstone, rhyolite, agglomerate, 
tuff, and cherty iron formation units. The metavolcanics on 
the southeast flank exhibit a higher grade of metamorphism 
and consist of a similar sequence of amphibolitic flows, 
pyroclastics, and iron formation.

In the northwest part of the area a north-trending belt 
of older (?) paragneisses evidently bears an unconformable 
relationship to the more prominent, northeast-trending 
metasedimentary-metavolcanic belt.

Younger than the metasediments and metavolcanics are 
gabbroic intrusions which are southern extensions of the 
Lac des Iles complex. The most important of these are (1) 
a gabbro mass which underlies 12 square miles in the north- 
central part of the area; and (2) a sinuous, discontinuous 
body of gabbro and diorite up to 3/4-mile wide, traced 
north-northeast from Trumper Lake, through Shelby Lake to 
the north boundary of the map, a distance of 15 miles.

Granitic rocks of batholithic proportions intrude 
all previously mentioned rock units. Pink hornblende granite 
underlies most of the area north of the metasedimentary- 
metavolcanic belt. In the south, a biotite granite mass 
is centred around Eayrs Lake. Small bodies of tourmaline- 
muscovite granite pegmatite outcrop in the vicinity of the 
Spruce River Road, in the southeast part of the area.

The youngest Precambrian rocks are of Keweenawan age 
and consist of flat-lying carbonate-shales of the Sibley 
Group, and diabase sheets (Logan sills) and dikes. The 
diabase sheets, which act as a protective cap to the less- 
resistant Sibley sediments, are up to 200 feet thick and 
form flat-topped, scarp-bounded mesas which cover the 
older Precambrian rocks in the east part of the area.

Structural Geology: The major structural unit is evidently 
an isoclinal syncline which plunges about 45O to the 
northeast, and is located within the metasedimentary- 
metavolcanic belt. Evidence for this synclinal structure
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is mainly based on south-facing pillows and steep south dips 
within the metavolcanics on the northwest limb; and north- 
facing pillows and steep north dips in the metavolcanics on 
the southeast limb. Facings based on grain-gradations and 
cross-bedding in the steeply-dipping metasediments within 
the syncline are obscure and, indeed, spurious on account 
of small-scale folding.

The metavolcanics on the southeast limb of the syncline 
terminate abruptly against a major fault (designated the 
Whitefin Creek fault) which strikes northeast through Knocker 
Lake. Two minor faults strike N.25OE. in vicinity of Vande 
Lake; the horizontal displacement on these two faults is less 
than 1,000 feet.

Economic Geology: Trace quantities of gold and silver are 
indicated by grab samples taken from quartz veins, iron 
formation, and sparsely disseminated sulphide zones in the 
metavolcanics. Many quartz veins in the greywacke-type 
sediments also contain trace values of gold and silver.

Iron formation, traced for a strike-distance of 16 miles, 
is located along the northwest limb of the major northeast- 
trending syncline. The iron formation consists of thin 
layers of fine-grained magnetite in a greywacke-type rock 
across widths of up to 250 feet. West of Vande Lake, two 
parallel bands of iron formation are 600 feet apart.

Aeromagnetic maps show the nature and approximate 
location of the Shelby Lake-Trumper Lake gabbro extension 
of the Lac des Iles complex. South of Trumper Lake, zones 
of banded magnetite in gabbro are probably magmatic 
segregations within the intrusive body: sulphide occurrences 
in this area are possible.

No. 8. SOME MINERAL DEPOSITS OF THUNDER BAY DISTRICT

by 

E.G. Pye 1

l
Resident Geologist, 179 South Algoma St. Port Arthur.
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This project is covered in the report of the Resident 
Geologist's office, Port Arthur on page 63 of this Summary.

No. 9. TWO GOLD MINES IN NORTHWESTERN ONTARIO

by

S.A. Ferguson^ 

A. Pickle Crow Gold Mines Limited

Location: The Pickle Crow Gold Mines property is located in 
Connell and Mccullagh townships at approximately 51O 30' North 
latitude and 90O West longitude. A gravel surfaced highway, 
No. 599, leads northward from Ignace on the Trans-Canada 
highway, via Savant Lake, for a distance of about 180 miles 
to Central Patricia. Pickle Crow is 5 miles east on highway 
646 from Central Patricia and Pickle Landing is 2 miles west 
on highway 646 from Central Patricia. During the present 
year a development road will be completed for about 40 miles 
northeast of Central Patricia to the river crossing at the 
northern end of Badesdawa Lake.

The present work was confined to the Pickle Crow Gold 
Mines Limited property and included a re-examination of 
outcrops, visits to the underground workings, and compilation 
and correlation of surface and underground data. The writer 
was resident at the property for a period of 5 weeks.

Mineral Exploration: The Pickle Crow mine is developed to 
depth of 2,900 feet by No. l and No. 3 shafts. No. 4 winze 
is adjacent to No. l shaft and extends from the 2,900-foot 
level to the 3,800-foot level. The workings on the 750- and 
2,900-foot levels are continuous from No. l to No. 3 shaft 
but on other levels are more restricted.

l
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General Geology: The two main stratigraphic units are a 
sequence of older basic lavas and an overlying tuff and 
breccia unit of intermediate composition. Iran formations 
are interbedded with both these rock units. An argillite 
bed forms the basal member of the tuff and breccia unit in 
the central part of the property. The Pickle Crow porphyry 
and the Albany River porphyry form intrusive stocks. Dikes 
of biotite lamprophyre are the latest intrusive rocks.

Structural Geology: The general trend is northeast and 
plunge determinations are consistently to the northeast. 
However, from the superposition of beds it can be establish 
ed that beds are repeated in reverse sequence along certain 
axial lines indicating that they are overturned at the north 
eastern end of the synclines and that a plunge reversal must 
occur along the axial line, to produce an isoclinal plunge. 
From the stratigraphic sequence it has been possible to estab 
lish the existence of a series of anticlines and synclines. 
The productive veins adjacent to No.l shaft are in an anti 
clinal area of metabasalts and associated iron formation, but 
at No. 3 shaft the veins are within the Pickle Crow porphyry.

Economic Geology: The gold and associated silver mineraliz 
ation is contained within quartz veins. A small amount of 
scheelite was mined during the second world war from mineral 
ization within the veins. The veins are about 3 feet in width 
but are persistent along the strike and down the dip. Many 
ore shoots also are very persistent with their longest axes 
along the direction of rake.

The Rowell (No.l) vein consists mainly of quartz which 
is white to greyish and varies from medium- to fine-grained. 
Ankerite, tourmaline, scheelite and sulphides occur in small 
amounts. Pyrrhotite and pyrite are the most abundant sul 
phides with smaller amounts of arsenopyrite, sphalerite, 
chalcopyrite and galena. Gold occurs as the native metal but 
most of it is finely divided and visible gold is comparitively 
rare. there are two generations of quartz, one is gold-bear 
ing and makes up most of the vein; the other consists of 
narrow, barren, transverse quartz-calcite stringers. No. 2 
vein, within the Pickle Crow porphyry, is irregularly min 
eralized with local zones of abundant free gold associated 
with zones of barren quartz.
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Production Statistics: In 1964 the average daily tonnage 
treated by the mill was 232 tons but in some previous years 
the average daily tonnage has been over 300 tons per day. 
Ore reserves on January l, 1965 were 333,300 tons contain 
ing 0.329 ounces of gold per ton. From 1935 until the end 
of 1963 some 2,966,236 tons were milled and 1,361,057 ounces 
of gold and 162,144 ounces of silver recovered. The value 
of this bullion was $49,159,922 of which $12,375,000 was 
paid in dividends.

B. Leitch Gold Mines Limited

Location: The property is in Eva and Summers townships 
on the eastern side of Lake Nipigon. Highway 580 leaves 
Trans Canada highway No. 11 one mile east of Beardmore and 
extends 5 miles west to the mine.

The writer visited the property during January 1965 and 
collected selected level plans and sections of the mine. 
During the past field season two weeks were spent at the 
property remapping the outcrops adjacent to the area where 
underground workings exist.

Mineral Exploration: Leitch Gold mine was in production 
from 1936 until February 1965. The adjacent property of 
Sand River Gold Mining Company Limited was in production 
from 1937 until 1942. In 1944 Undersill Gold Mining Com 
pany Limited took over the Sand River property and deepened 
the shaft to 2,656 feet with the deepest levels at 2,300, 
2,460 and 2, 610 feet. Leitch Gold Mines Limited purchased 
the Undersill property in 1954 and carried out the mine 
development from the Leitch shafts and underground workings.

Leitch Gold Mines No. l shaft extends from surface to 
the 2,875-foot level, and a winze from this level extends 
to the 4,525-foot level. A flat-lying diabase sill about 
600 feet in thickness cuts through the older rocks and the 
associated veins so that no levels were established from 
1,800 feet to 2,575 feet. On the deeper levels the ore 
shoots on No. 2 and No. 3 veins had plunged westward into 
the claims formerly held by Sand River Mining Company.
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General Geology: Acid to intermediate metavolcanic 
rocks form the oldest group of rocks and are overlain by 
sediments. The sediments consist mainly of thick bedded 
greywacke with associated narrow slaty bands and some sec 
tions of argillite. Iron formations occur within the 
sediments and vary from a well banded jasper-hematite with 
some associate magnetite to a hematite-bearing red argill 
ite. The iron formations vary in width up to a maximum 
of 80 feet. The conglomerate beds occur in one part of 
the stratigraphic section and on an outcrop on Highway 580 
two beds are present.

One small diorite dike was observed. The largest dia 
base dikes are up to 100 feet in width. A diabase dike 6 
feet in width was encountered in the mine workings and 
intersected one of the veins. A diabase sheet about 600 
feet in thicknessdips gently toward the east and was inter 
sected in the mine workings from 1,871 to 2,470 feet from 
surface.

Economic Geology: The gold mineralization is contained 
within quartz veins which range in width from 4 inches to 
18 inches, and many parts of the veins are contorted with 
thickened portions in the bends of the folds. The quartz 
is light grey to white in colour and is faintly banded due 
to inclusions of schist. Visible gold occurred on sur 
face and in parts of the mine but much of the ore did not 
contain visible gold. In most places sulphides were pres 
ent in very small amount. Pyrite, tetrahedrite and 
sphalerite have been identified as occurring in small quan 
tities. The gold content is greatest in the narrower parts 
of the veins and where widths up to 4 feet were encountered 
the gold content was generally below ore grade.

Production Statistics:

Mine Years Gold Silver Value
Average 

Dividends Grade

ounces ounces dollars dollars dollars 
Leitch 1936-1963 796,784 29,609 28,590,899 5,360,588 35.89 
Sand 
River 1937-1942 50,065 3,628 1,863,840 11.81

Total 846,849 33,237 30,454,739 5,360,588
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NO. 10. BLACK RIVER AREA 

DISTRICT OF THUNDER BAY

by 

V.G. Milne1

Location: The area lies between Lat. 48O45' and 49O07' 
and Long. 85O32' and 86O05 ! in the District of Thunder Bay. 
The eastern limit of the area follows the west boundaries 
of Bryant, Atikameg and McGill townships and the west limit 
is marked by the east boundary of Township 75. Highway 614 
to Manitouwadge runs north-south through the centre of the 
area and the southern limit of the map area is about 4 miles 
north of the junction between this highway and Highway 17. 
The northern limit of the area corresponds to the southern 
limit of the Manitouwadge Area Map No. 1957-8. About 150 
square miles in the southwest quarter of the area were 
mapped in 1964. In 1965 about 150 square miles in the 
southeast quarter were mapped in semi-detail and a further 
300 square miles in the northern half of the area were cov 
ered by reconnaisance mapping.

Mineral Exploration: Since the discovery of the orebodies 
in the Manitouwadge area in 1953 the whole district gener 
ally has been regarded with interest. Claims have been 
staked and restaked at various times, mostly along a belt 
extending northeast from Valley Lake to Dead Otter Lake. 
Extensive new staking was done in the spring of 1965 in the 
area north, south and west of Dotted and Dead Otter Lakes. 
In 1965 most of the ground between Dotted Lake, Theresa Lake 
and the Black River was covered by staking. In 1962 Mcintyre 
Porcupine Mines Ltd. surveyed and drilled a 52 claim area 
enclosing the Von Klein copper-nickel showing just east of 
Summers Lake on Highway 614. In 1963 a minor amount of 
drilling was done by Mining Corporation in the area between 
Amwri Lake and the Black River about ^ to l mile east of the 
river and in late 1963 T. and W. Kusins uncovered a lead- 
zinc showing between the Black River and Valley Lake, about

l
Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto, Ontario
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3/4 mile west of the river. The Kusins showing was exam 
ined in June 1965 by Cominco. At the present time Cara- 
velle Mines Ltd. holds a large block of more than 100 claims 
enclosing the Von-Klein copper-nickel showing and extending 
from Theresa Lake in the east to Highway 614 on the west, 
south of Dead Otter Lake. Irish Copper Mines Ltd. holds 
two blocks of claims north of Dotted Lake enclosing a zinc 
showing staked by B. Fairservice. Both companies flew 
geophysical surveys during the summer of 1965 and follow up 
work is continuing.

General Geology; The northern half and western parts of the 
area are underlain essentially by granite gneisses and 
younger massive granitic rocks intruding these gneisses. In 
the southeast quarter of the area, east of the Black River, 
the rocks consist of a folded series of quartzites, conglom 
erates, hornblendic metatuffs and metavolcanic hornblende 
gneisses intruded by serpentinite, amphibolitic metagabbro, 
and massive granitic rocks. The metasedimentary and meta 
volcanic rocks extend as a narrow 1^ mile wide belt from 
south of Valley Lake, northeastwards to Highway 614 where 
the belt swings east, and widens to about 6 miles due to 
folding of the metavolcanics on the north side of the belt. 
These rocks strike eastwards between Highway 614 and Theresa 
Lake and then swing southeast through White Lake to Highway 
17. The youngest rocks in the area are diabase dikes which 
intrude all the previously mentioned formations.

Structure: The metasedimentary-metavolcanic belt of rocks 
represents the southern limb of a roughly east-northeast- 
trending anticlinorium. The south side of the belt con 
sists of metasediments and in this section the anticlinal 
limb is slightly overturned to the south. The metavolcanic 
section on the north side of the belt is thickened by rep 
etition caused by folding about an east-northeast-trending 
anticline centred on Dead Otter Lake and a parallel syn 
cline lying on the north side of Dotted Lake. These folds 
plunge westwards, the plunge being about 200 near Roger 
Lake and steepening westwards to almost vertical at High 
way 614. At the north contact of the metasedimentary-meta 
volcanic belt the foliation of the granite gneisses dips 
steeply south beneath the metavolcanic rocks but progress 
ing northwards the dips gradually shallow until about 2 
miles north of the contact the dips are very shallow and
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in many places horizontal. The flat dip of the foliation 
persists northwards to within 3 miles of Manitouwadge where 
the foliation starts to dip predominantly north between 30O 
and 70O , beneath the metavolcanics of the Manitouwadge syn 
cline.

Economic Geology: An interesting feature in the area is 
a band of predominantly pyroclastic material, associated 
with some siliceous metasedimentary and intermediate to acid 
flow rocks, which extends from midway between Valley Lake 
and the Black River, on the west, east-northeastward for 
about 6 miles to Highway 614, just south of Summers Lake, 
then eastwards to the north of Musher Lake and southeast to 
Theresa Lake. The rocks in this horizon are characterist 
ically garnetiferous hornblende metatuffs and agglomerates, 
siliceous biotite gneisses, and muscovite gneisses frequent 
ly high in pyrite. The Kusins lead-zinc showing outcrops 
in metavolcanic hornblende gneiss at the west end of this 
horizon. Silicified, pyritic, northeast-trending zones 
occur in the hornblende gneiss and in one of these pockets of 
sphalerite and galena are present with the pyrite. Assays 
of grab samples taken by W. Kusins showed 1.93/^ Zn, Q.94% Pb 
and 0.64 oz/ton Ag. A major N65QW-trending fault is believ 
ed to exist about 1000 feet southeast of the showing. The 
Von Klein copper-nickel occurrence is located about halfway 
along the pyroclastic horizon about 1^ miles northwest of 
Musher Lake. There are several sulphide showings in this 
property. In the best two surface showings chalcopyrite, 
pyrrhotite and pyrite mineralization is confined to two 
separate large blocks of amphibolite; one apparently rafted 
in a rhyolitic breccia plug and the other in a rhyolite 
or acid welded tuff. Other showings carrying copper and 
nickel values on the property occur in shear zones in the 
pillow lavas and garnetiferous agglomerates on the north side 
of the pyroclastic horizon. Drilling by Mcintyre Porcupine 
Mines Ltd. in 1962 was concentrated mainly on the two main 
surface showings and this indicated little continuity to the 
mineralized amphibolite blocks. In 1965 Caravelle Mines Ltd. 
outlined several electromagnetic conductors which may relate 
to the shear zone type of mineralization on the property. 
This investigation is continuing. A small zinc showing 
was located by B. Fairservice in the mafic metavolcanic 
hornblende gneisses north of Dotted Lake and this property 
was being examined by Irish Copper Mines Ltd. in 1965. 
This showing consists of 3 or 4 seams of massive sphalerite 
up to l inch in width in a short rusty shear zone up to 4 
feet wide and about 50 feet long.
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NO. 11. STEVENS-KAGIANO LAKE AREA 

DISTRICT OP THUNDER BAY

by 

M.E. Coates 1

Location: The Stevens-Kagiano Lake Area lies between 
latitudes 49O 12' and 49O38'30" and longitudes 85035' and 86O 30'. 
It is approximately 155 miles northeast of Port Arthur; 
the south boundary of the map area is three miles north 
of the Manitouwadge mining camp. The Manitouwadge 
Industrial Road from Manitouwadge to Stevens on the Can 
adian National Railway passes through the area. Private 
roads of Marathon Corporation of Canada branch from this 
road and provide access to parts of the area.

Mineral Exploration: After the discovery of the orebodies 
at Manitouwadge in 1953 most of the area was staked. 
Exploratory drilling was done, with negative results, by 
Chellew Gold Mines Ltd. at Otter Lake. Geophysical work 
has been done in the area by Dominion Uranium Corporation, 
Man Lun Mines Ltd., and Kenogamisis Gold Mines Ltd. In 
February 1965 Mcintyre Porcupine Mines Ltd. did some dia 
mond drill work on Man-Echo claims west of Rabbitskin Lake. 
Numerous other small mineral showings have been staked and 
restaked during the past ten years but little development 
work has been done on them.

General Geology: The area is underlain by a migmatite 
complex. Two general types were recognized.

(1) Metasedimentary migmatite: Biotite-quartz-feld- 
spar schist has been highly injected by pegmatite 
and granite. In several areas it was possible to 
outline zones which had abnormally high content 
of biotite-quartz-feldspar schist. This unit 
occupies the major portion of the map area.

I
Department of Geological Sciences,McGill University, 
Montreal, Que.
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(2) Metavolcanic migmatite: contains blocky remnants 
of injected, foliated amphibolite which have a 
banded appearance in outcrop. This unit has a 
much higher percentage of granitic material than 
the metasedimentary variety. It occurs two miles 
south of Everest Lake and extends across most of 
the southern part of the map-area.

South of Hourglass Lake a band of foliated hornblende dior 
ite occurs at the boundary separating the two migmatite 
units. Pink biotite granite occurs as dikes and sills 
within the migmatite. In the southwest corner of the map- 
area, south of Kagiano Lake, is an alkaline complex approx 
imately five miles in diameter. This complex has a centre 
four miles northeast of Killala Lake and is composed of 
hornblende syenite with a discontinuous peripheral gabbro 
ring. Diabase dikes occur throughout the migmatite terrain.

Structural Geology: The regional foliation of the migmatites 
is in a generally east-west direction with a west-south-west 
trend developed near the west boundary of the area. The only 
fold mapped was an west-plunging anticlinal structure west 
of the Kagiano River at Solann Lake. Faulting has taken 
place in a north-south direction, a northwest to southeast 
direction, and a third direction which follows the strike of 
the country rock

Economic Geology: Mineralization associated with the biot- 
ite-quartz-feldspar migmatite generally occurs as quartz- 
filled shears with pyrite. Graphite is often present. 
These shears conform to the strike of the country rock. 
Assays of samples taken by the writer from several showings 
of this type indicated trace amounts of copper, chromium, 
manganese and titanium. In the metavolcanic migmatite 
approximately three miles south of Manitou Falls, on Sling 
shot Creek a pyrrhotite showing occurs along a strike shear. 
The pyrrhotite is quite massive and the aeromagnetic maps 
suggest that it may continue to the southwest. Assays 
indicate copper, zinc, nickel and chromium in trace amounts. 
Many of the diabase dikes in the area have a northwest- 
southeast trend. Post-diabase faulting, generally along one 
boundary of the dike, sometimes has caused brecciation of 
the dike or the adjoining country rock. These openings have 
subsequently become filled with quartz or carbonate and
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chalcopyrite. Assays of samples taken by the writer on 
showings of this type gave from trace to 5% copper, and 
manganese, titanium, and vanadium in trace amounts. At one 
location south of Beavercross Lake a radioactive pegmatite 
was discovered which gave a 1)30)3 equivalent assay of .0270 .

NO. 12. PALMER AND RYAN TOWNSHIPS, 

DISTRICT OF ALGOMA

by 

P.E. Giblin1

Location: Palmer and Ryan townships are located in the 
District of Algoma, near the east shore of Lake Superior, 
about 40 miles north of Sault Ste. Marie.

Mineral Exploration: In 1952, 1954, and 1962, Algoma Ore 
Properties, Jalore Mining Company Limited, and Cliffs of 
Canada, respectively, carried out diamond-drilling upon 
the Pancake Lake iron formation, located in northern Palmer 
and Ryan townships.

In the years 1953 to 1956, several companies carried out 
diamond-drilling upon copper, gold and cobalt occurrences.

Interest in the copper possibilities of the area was 
renewed in 1962, following the discovery of important copper 
mineralization on the property of Tribag Mining Company 
Limited, 2 miles north of Palmer township. In the succeed 
ing years, at least 11 companies have carried out geophysical, 
geological, and geochemical surveys. Diamond-drilling has 
been undertaken on 7 properties, with a total of some 19,000 
feet of drilling having been carried out to date. At the 
time of writing, there is no exploration activity in the area.

General Geology: Palmer township, and the eastern third of 
Ryan township, are underlain by northeasterly-striking Arch 
ean basic metavolcanic rocks, with which are intercalated

l
Resident Geologist, Ontario Department of Mines, 1496 
Wellington St. E., Sault Ste. Marie, Ontario.
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subordinate acid metavolcanic rocks and banded iron form 
ation.

The western two-thirds of Ryan township are underlain 
by Keweenawan basalts, conglomerates, and intrusive felsite 
bodies. The Keweenawan lavas and sediments unconformably 
overlie the Archean rocks, strike northwesterly, and dip 
gently to the southwest.

Economic Geology; The Pancake Lake iron formation in 
northern Palmer and Ryan townships, and a smaller iron form 
ation in southeastern Palmer township, have been investigated 
as potential sources of iron ore.

Gold-cobalt-copper mineralization occurs in carbonate 
veins in west-central Palmer township.

Chalcopyrite-pyrite mineralization is found in the Arch 
ean basic metavolcanic rocks, at several localities in north 
ern Palmer and Ryan townships, either associated with quartz- 
carbonate veins which fill fault zones, or as narrow films 
of sulphide-coating fractures.

Chalcocite occurs in carbonate veins which cut the 
Keweenawan rocks at several localities, in Ryan township.

In 1964-65 Jogran Mines Limited, completed 11,135 feet 
of diamond-drilling upon a copper-molybdenum prospect located 
at the northwest end of Mamainse Lake, Ryan township. Fine 
grained chalcopyrite, pyrite, and very rarely, chalcocite, 
are rather uniformly disseminated throughout a body of 
altered quartz-feldspar porphyry. Molybdenite most commonly 
occurs in small quartz veins cutting the porphyry, with a very 
minor amount occurring as disseminations in the porphyry. 
Work to date indicates an average grade for the porphyry of 
0.1937o copper and 0.0527o molybdenite.
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NO. 13. TOWNSHIP 26, RANGE XIII AND TOWNSHIPS 26 AND 27,
RANGE XII

DISTRICT OF ALGOMA

by 

G.A. Armbrust

Location: The area mapped was Township 26, Range XIII, 
Township 27, Range XII and the northwest corner of Town 
ship 26, Range XII. This region lies 40 miles due north 
of Sault Ste. Marie, north and northeast of Batchawana Bay.

Mineral Exploration: Evidence of early prospecting is 
seen on the south shore of South Tilley Lake. Here were 
found 4 trenches 80 to 150 feet long and a 15-foot deep 
shaft. Most of these workings have caved in and are now 
overgrown. Specular hematite was found in the dump beside 
the shaft. There is no record of when or by whom this work 
was done.

General Geology: The oldest rocks in the area are Keewatin- 
type lavas, which are intimately associated with medium- to 
coarse-grained metagabbros and metadiabases. Gradation 
from one of these rock types to the other is common, making 
it difficult to map them as separate units. Beds of acid lava, 
less than 100 feet thick, occur throughout these rocks.

Sedimentary rocks are interlayered with the lavas in the 
northeast part of Township 26, Range XIII. These rocks are 
thin bedded quartzites, greywackes and shales, usually 
occurring in beds ^ to l inch thick. Some beds of quartz 
ite over 20 feet thick were also found. Cross-bedding and 
graded bedding indicate that the top of the beds is north.

South of the lavas is a complex of massive, pink to grey, 
biotite and hornblende granite. The ferromagnesium minerals 
have been largely replaced by epidote and chlorite.

All of the previously mentioned rocks are cut by diabase 
dikes.

l
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Structural Geology: The major rock units strike east-west 
and dip very steeply to the north. The contact between the 
volcanics and the granites is parallel to the strike of the 
lava beds.

A major fault cuts through Dick Lake in the northwest 
corner of Township 26, Range XIII, and runs southeast curv 
ing eastward to the north of Adelaide Lake.

The contact between the volcanic rocks and the granites 
is offset by a northwest-southeast-trending fault near the 
east end of Adelaide Lake.

Economic Geology: East-trending magnetic anomalies occur in 
the northern half of Township 26, Range XIII. This half of 
the township is in swamp and outcrops of the iron formation 
were not seen. One half mile south of McGovern Lake, these 
iron formations have been drilled but the results have not 
encouraged additional work.

The two townships have several small shear zones, a few 
inches wide, containing quartz and little pyrite. The 
absence of copper is in contrast to the townships to the west 
of this area.

NO. 14. TOWNSHIPS OF DEAGLE AND SHEDDEN AND PARTS
OF I.R. 5, I.R. 7, AND THE OFF-SHORE ISLANDS

DISTRICT OF ALGOMA

by 

James A. Robertson-*-

Introduction: The area lies north of the North Channel of 
Lake Huron and includes the estuary of the Spanish River. 
The town of Spanish lies at the southeast corner of Shedden. 
The Trans-Canada Highway (No.17) and the Canadian Pacific 
Railway (Sault Branch) cross the area. Access to Shedden 
and Deagle townships is by the streams and lakes forming 
the Serpent and Little Serpent drainage systems. These may 
be reached by road from Highway 17 and from Elliot Lake.

Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto, Ontario.
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Mineral Exploration: Prospecting for copper and other base 
metals has been carried out for about one hundred years. 
Small copper showings are located on Shedden Lake and east 
of Black Lake in central Shedden township. During the 
Blind River uranium boom the southern part of Shedden was 
staked, and exploration, including drilling, was carried out, 
but no significant mineral discoveries were made.

Lean iron-formation with disseminated pyrite occurs 
near the Township 137-Deagle township boundary. Quartz 
was at one time quarried on Passage Island in the Spanish 
estuary for use as smelter flux. There was probably no 
great production. The material is suitable for lapidar- 
ian and similar ornamental purposes.

Sand and gravel near Highway 17 and side roads has been 
excavated to service these roads.

General Geology: The Murray Fault lies in a valley crossing 
Shedden township and along the north boundary of I.R. 7. 
An extension of the Espanola Fault may pass along the Span 
ish estuary and the Whalesback Channel. These features div 
ide the area into 3 zones.

The rocks found north of the Murray Fault form 3 main 
units:-

1) The Archean basement comprising Keewatin (?) volcanic 
and sedimentary rocks and Algoman granites. Keewatin-type 
basic lavas, greywacke, and minor pyroclastics, conglomer 
ates, and lean iron-formation outcrop in the northern part 
of Deagle. These strike east and dip steeply north, 
with tops facing north.

The granites are grey to pink, massive to gneissic 
and locally contain large quantities of partially assimil 
ated Keewatin material. Massive red quartz monzonite may 
be a late phase. Aplite and pegmatite dikelets and segreg 
ations are slightly radioactive.

2) The Huronian. Slightly metamorphosed arkosic quartz 
ite, argillaceous quartzite, conglomerate, and feldspathic 
quartzite outcrop on the north side of the Murray Fault. 
These can be traced across Shedden township and are equiv 
alent to the Mississagi formations of the Elliot Lake area 
but more closely resemble the Lower Huronian of the Espanola- 
Sudbury area. In east Shedden township the overlying Bruce 
conglomerate, Espanola, Serpent, and Gowganda formations are
also found north of the Murray Fault.
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3) Numerous diabase dikes (striking northwest and west- 
northwest) cut the Archean but are less well developed in 
the Huronian. These are probably equivalent to the post- 
Huronian Nipissing and Sudbury diabases. A porphyritic 
diabase with large partially resorbed greenish plagioclase 
phenocrysts may be pre-Huronian in age. Olivine diabase 
is probably of Keweenawan age.

The area between the Murray and Espanola faults is 
underlain by metasediments and epidiorites cut by the Cut 
ler granite and pegmatite. The metamorphic sedimentary 
rockswere formerly believed to be Archean but are probably 
Lower Huronian. The greater apparent thickness north-south 
is due to folding. The epidiorite is probably metamorphosed 
Nipissing-type diabase, Grade of metamorphism, which is 
earlier than the granite, attains to staurolite and garnet 
schists but decreases to the south and east.

Much of I.R. 7 is underlain by the massive to foliated 
Cutler granite, which is post-Huronian age (1,750 million 
years). Coarse pegmatite is common. Inclusions of the 
metasedimentary rocks and epidiorite are common. A later 
metamorphic event took place at 1,350 million years. The 
Cutler granite is cut by Keweenawan olivine diabase (1,100 
million years).

The area to the south of the Espanola Fault is under 
lain by relatively unmetamorphosed Huronian rocks cut by 
Nipissing-type diabase which in turn is cut by Keweenawan 
olivine diabase. A Lower Huronian sequence similar in 
lithology to that observed in Shedden can be traced from 
I.R. 5 to John Island. The Espanola and Serpent formations 
are well exposed on the south side of Aird Island and the 
adjacent islands. In I.R. 5 and the estuary of the 
Spanish there is evidence of a series of folds striking east 
and plunging east, although the stratigraphic sequence 
becomes progressively younger to the south. On the north 
side of John Island the argillaceous members of the well- 
bedded sequence representing the upper Lower Mississagi and 
Middle Mississagi formations are metamorphosed to low grade 
schists but the interbedded quartzites retain their charac 
teristic primary structures.
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Structural Geology: The structural features have been men 
tioned above.

The main features are the Murray Fault, and the poss 
ible extension of the Espanola Fault. These divide the area 
into structural units. McCarthy Lake - Bellows Lake may lie 
along a fault zone linking the Lake of the Mountains Fault 
of the Blind River area with the Webbwood Fault of the 
Espanola area. These faults formed late in the regional his 
tory.

The northern parts of Shedden and Deagle townships 
straddle the eastwards continuation of the Chiblow anticline. 
The stresses developed during the regional folding probably 
account for the numerous fractures filled with diabase and 
for post-diabase fractures.

Economic Geology: With the exception of iron-formation no 
extensive mineralization was found in the Keewatin-type rocks, 
Disseminated sulphides are found, particularly in the Kee 
watin, the diabase contact zones, and in metamorphosed rocks 
south of the Murray Fault. Copper occurrences are found 
on Shedden Lake and near Black Lake in central Shedden town 
ship.

No sign of significant uranium mineralization was found 
in Shedden township. The Upper Mississagi Formation forming 
the islands between John and Aird islands is slightly radio 
active (due to mass effect) and presumably this is also true 
of I.R. 5 and Aird Island to the east.

The greenstone belt in northern Deagle township and the 
volcanic unit exposed to the south of the Murray Fault in 
the vicinity of Walford Lake in east central Shedden township 
would normally be considered favourable prospecting ground 
but the writer's field party did not find evidence of exten 
sive mineralization, numerous veins, or other features of 
particular interest to prospectors in these localities.
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NO. 15. HARTY, FOY, BOWELL AND MERRITT TOWNSHIPS

DISTRICT OF SUDBURY 

by

K.D. Card 1 

Harty, Foy and Bowell Townships

Location: Harty, Foy, and Bowell townships are located 
about 20 miles north of Sudbury. The north range of the 
Sudbury nickel irruptive passes through southern Bowell 
township. These townships were mapped in reconnaissance 
fashion during May and June of 1965 and completes the map 
ping of the Leinster-Bowell area begun in 1964.

Mining and Mineral Exploration: The Nickel Offset mine, 
located on the Foy offset in central Foy township produced 
nickel-copper concentrates from 1953 to 1957. The numerous 
nickel-copper sulphide occurrences along the Foy offset and 
the nickel irruptive contact have been extensively explored 
by trenching, diamond-drilling, and geophysical methods.

General Geology: Precambrian metavolcanic, metasedimentary, 
granitic, gabbroic, and diabasic rocks underlie the area.

The oldest rocks, the metavolcanics, occur as remnants in 
the granitic rocks. They are mainly amphibolite and green 
stone.

Several varieties of migmatites were distinguished. 
These are apparently the products of varying degrees of inter 
mingling, assimilation, and granitization of the metavolcan 
ics by the granitic rocks.

The granitic rocks are massive or gneissic and probably 
range from granite to granodiorite in composition. Probably 
more than one age of granitic rocks is present.

Younger, probably Huronian (Cobalt?) conglomerate, quartz 
ite, argillite and greywacke are present in northwestern Harty 
township. These rocks are separated from the older rocks by 
faults and possibly an unconformity.

Gabbroic dikes and sills intrude the foregoing rocks. 
These are fine-to medium-grained gabbros and metagabbros. 
Some bodies contain scattered greenish plagioclase phenocrysts.

Resident Geologist, Ontario Department of Mines, Box 1030, 
Sudbury, Ont.
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The Sudbury irruptive and the associated Foy Offset 
occur in Bowell and Foy townships. The irruptive intrudes 
granitic and migmatitic rocks to the north and breccias and 
tuffs of the Onaping Formation to the south. The irruptive 
consists of an outer gabbroic portion ("norite"), a narrow 
"transition zone", and an inner granitic portion ("grano 
phyre"). Sulphide mineralization is abundant in the "nor 
ite", especially with a distinctive phase termed "quartz 
diorite".

The Foy Offset is a narrow dike which swings away from 
the irruptive in central Bowell township and strikes north 
west into, and possibly through, Foy township. The dike 
consists of "quartz diorite" (probably quartz diorite and 
quartz gabbro) with numerous inclusions of country rock. It 
is extensively mineralized with copper-nickel sulphides.

The youngest rocks in the area are northwest-trending 
olivine diabase dikes.

Structural Geology: The major structural elements are 
faults. The Sandcherry Fault, which strikes west of north, 
may have an apparent horizontal displacement (sinstral) of 
more than one mile. Other faults are the KVP fault which 
strikes northeast, and the Leinster Creek fault which strikes 
northwest. These faults form part of the contact between the 
younger Huronian (?) metasediments and the older rocks in 
northwestern Harty township.

Economic Geology: The Nickel Offset mine in Foy township 
produced several millions of pounds each of copper and nickel 
from 1953 to 1957. The orebodies consisted of shoots of 
disseminated to massive nickel-copper sulphides in the breccias 
of the Foy Offset. The Foy Offset is mineralized along its 
length but the most interesting areas appear to be in central 
Bowell township around Nickel Lake.

Nickel-copper sulphides occur along the outer contact of 
the irruptive where they are closely associated with "quartz 
diorite". Areas of extensive mineralization north and east 
of Nelson Lake have been explored by diamond drilling.
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Merritt Township

Location; The town of Espanola is located in the north- 
central part of Merritt township. Detailed mapping of the 
township took place in 1965.

Mineral Exploration: Mineral exploration has been carried 
on sporadically in the past, mainly on small sulphide occur 
rences associated with the gabbros and silicified shear zones 
and for gold in some of the quartz veins. Currently, sever 
al large white quartz veins are being developed for possible 
production of quartz chips for pre-cast concrete facings and 
decorative stone.

General Geology: Precambrian metasediments of probable 
Huronian age and gabbroic rocks underlie the area. Pleisto 
cene to recent deposits of sand, gravel, and varved clay 
occur around Espanola.

The metasediments consist of a series of pelites, 
quartzites and conglomerates with a total thickness of more 
than 15,000 feet. The lowermost stratigraphic unit (McKim) 
consists of several thousand feet of chloritic and muscovitic 
metapelites and protoquartzites. Overlying the metapelites 
just north of Merritt township is a thick conglomerate unit 
(Ramsay Lake). This is succeeded by more metapelites and sub- 
greywackes which pass upward into about 4000 feet of cross- 
bedded, feldspathic quartzite. Overlying the quartzite is a 
conglomerate unit (Bruce) about O to 1,200 feet thick, 600 to 
4,000 feet of limy pelites and impure limestones (Espanola), 
1,500 to 2,000 feet of feldspathic quartzite (Serpent), about 
2,000 feet of interbedded conglomerate and argillite 
(Gowganda) and finally, several thousand feet of quartzite 
and pelite (Gowganda).

The metasediments are intruded by gabbroic dikes and 
sills which parallel the structural trends for the most part. 
Just south of Merritt township in Mongowin township, the 
metasediments are intruded by a composite intrusion which 
ranges from gabbroic to granitic. The youngest rocks in the 
area are northwest-trending olivine diabase dikes.
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Structural Geology: The map-area is on the south J.imb of 
a major anticlinal structure (Baldwin anticlinorium) and 
on the north limb of a major syncline. A major fault 
approximately parallel to the structural-stratigraphic trend 
produces a repetition of the stratigraphic units in the town 
ship.

The major fold structures and associated minor struct 
ures such as drag-folds and lineations trend about N80OE. 
and plunge both east and west. In addition there are later 
structural elements (minor folds, cleavages) which trend 
northeast, north, and northwest. Lineations associated with 
these structures plunge steeply southward for the most part.

The main faults are parallel to the fold trends and have 
produced repetitions of the stratigraphic units. There are 
also minor northwest- and northeast-trending faults.

Economic Geology: Minor amounts of sulphide mineraliz 
ation are present in or around some of the gabbro bodies. 
Also, some of the quartz veins or stockworks in fault zones 
contain sulphides and possibly minor amounts of gold.

Two large quartz veins have been stripped and blasted 
to test their quality for production of quartz chips for pre 
cast concrete facings.

There are extensive deposits of sand and gravel around 
Espanola which are largely unexploited. Also, there is a 
large deposit of varved clay on the north bank of the Span 
ish river opposite Espanola. The quality of this clay 
should be investigated.

NO. 16. HUTTON AND PARKIN TOWNSHIPS 

DISTRICT OF SUDBURY

by 

H.D. Meynl

Location: Hutton and Parkin townships are located approx 
imately 8 miles north of Capreol and about 25 miles north of
l 
Geologist, Ontario Department of Mines, Box 1030, Sudbury, Ont
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Sudbury. Access is provided by Highways 545 and 806 and 
the Canadian National Railway from Capreol. Mapping was 
carried out only in part of Hutton township during part of 
the 1965 field-season.

Mineral Exploration: Lowphos Ore, Ltd. has been producing 
pelletized iron ore since 1963 at the Moose Mountain mine 
in Hutton township. The Milnet mine in Parkin township, 
owned by Jonsmith Mines, Ltd. produced nickel and copper 
from 1952 to 1954.

Exploration has been carried on in the map-area for 
iron ore, uranium, nickel, copper, limestone, quartzite 
(silica) and placer gold. Some of the showings have been 
investigated by test-pitting and drilling.

Numerous gravel pits have been opened to service high 
ways and local roads. Sand and gravel deposits near the 
Vermilion river are very abundant.

General Geology: A NW-SE-trending belt of amphibolitized 
volcanics occupies the central part of Hutton township and 
the southwestern part of Parkin township. This belt con 
tains the magnetite iron formations of Lowphos Ore Ltd.

These volcanics are intruded by a granite which occupies 
the southwestern part of the map-area. The granite contains 
abundant inclusions of volcanics and sediments specially 
near the contacts.

The remainder of the area is underlain by Huronian 
sedimentary rocks.

The rocks of the area are cut by three ages of dikes; 
one Pre-Huronian (Matachewan) the other two Post-Huronian 
(Nipissing-type, and olivine diabase).

Structural Geology: The metavolcanic rocks in Hutton 
township have a NW-SE trend and show some folding and faulting 
These rocks are steeply dipping to the NE and are thought to 
be overturned. The Huronian strata are highly folded and 
faulted.

Breccia zones (Sudbury -type breccia) occur in the 
granite, the volcanics, and the sediments.



- 41 - 

The diabase dikes generally trend in an ESE direction.

Economic Geology: Pelletized iron ore is produced by the 
Lowphos Ore Ltd. from the Moose Mountain magnetite iron 
formations in the volcanics in Hutton township. The ore- 
bodies occur as eleven lenses which have been complexly 
folded, faulted, and intruded by acidic and basic dikes.

Occasional small showings of sulphides occur in the 
volcanics and associated intrusions.

Exploratory drilling has been done in the Huronian 
limestone to test it for cement manufacture; quartzite has 
been similarly tested for commercial silica .

Drilling and trenching has been done on occurrences 
of radioactive conglomerate.

NO. 17. TOOMS AND GREENLAW TOWNSHIPS 

DISTRICT OF SUDBURY

by 

J.F. Donovan^

Location: The map-area comprises Tooms and Greenlaw town 
ships. The centre of the area lies approximately 115 miles 
northwest of Sudbury.

Mineral Exploration: Extensive exploration work was carried 
out in the early 1930's at the time of the discovery of the 
Kenty Gold mine in Swayze township, to the northeast of the 
map-area. The exploration was mostly concentrated in areas 
of quartz veins and porphyritic acid volcanic rock. An 
electromagnetic survey was conducted in central Tooms town 
ship in 1959 and was followed in 1960 by the drilling of three 
holes. In Greenlaw township twenty-six holes were drilled 
in 1946-47 and geophysical surveys made in 1958 and 1960.

General Geology: All bedrock of the area is of Precambrian 
age. There is extensive glacial cover in the northern part 
of Greenlaw township and the western two-thirds of Tooms 
township.

l 
Geologist, Ontario Department of Mines, Box 1030, Sudbury, Ont
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Acid volcanic rocks are probably the oldest rocks of 
the area and occur as east-west, discontinuous, lens-like 
bodies. Intermediate to basic volcanic rocks are the dom 
inant rock type and occupy most of the area. Closely 
associated with these rocks are bands of sedimentary rocks 
(conglomerate, quartzite) found mostly in the northern part 
of the area.

A large body of intrusive granite is found in southwest 
Tooms township; smaller bodies occur elsewhere in the area. 
Most of the granite is medium-grained and is massive to 
slightly gneissic. Generally there is some evidence of con 
tact metamorphism between the granite and the enclosing rocks. 
Diabase dikes, the youngest Precambrian rocks in the area, 
generally trend in a northeast direction.

Structural Geology: The main structural feature is the belt 
of sedimentary rocks which forms the south limb of a syn 
cline, whose axis is in Halcrow township north of the map- 
area. Elsewhere the rocks generally trend in an east-west 
direction with little structural information available.

A major northwest fault zone is found in central Green 
law township and shearing and brecciation are associated 
with it. Some east-west faulting is also suspected. 
Quartz veins and carbonatization arecommon in the shear zones.

Economic Geology: The main economic interest has been in 
and around areas of quartz veins and porphyritic acid vol 
canic rocks. Quartz veins are prominent and the gold associ 
ated with these veins was intensively prospected in the 1930's 
Unmineralized quartz veins are common in the basic volcanic 
rocks notably where these rocks are highly sheared and frac 
tured .

Bands of iron formation occur in the area but these are 
generally narrow and lean. Pyrite is disseminated in both 
acid and basic volcanic rocks; minor sulphides occur near 
Lee Lake, Greenlaw township.
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NO. 18. TOWNSHIPS OF MONTCALM, STRACHAN, NOVA AND BELFORD

DISTRICT OF COCHRANE

by 

G. Bennett 1-

Location: The townships of Montcalm, Strachan, Nova and 
Belford form a block eighteen miles square which is located 
about forty miles west of Timmins.

The map-area lies on the edge of the clay belt and 
much is covered by post-glacial lake deposits of clay and 
silt. Poor drainage has resulted in the widespread develop 
ment of spruce, cedar and alder swamp which are devoid of 
rock outcrop.

Much of the area is accessible only by aircraft. Exten 
sive use of a helicopter was necessary to carry out system 
atic mapping in central Strachan and Nova townships. A 
helicopter was also used in a systematic search for rock out 
crops in northern Belford and Montcalm townships.

Mineral Exploration: There was sporadic interest in 
Belford, Strachan and Montcalm townships between 1956 and 1959 
However, the publication of the G.S.C. - O.D.M. aeromagnetic 
maps (2264G, 2265G) of the area in 1963 helped to further 
mineral exploration. The Keevil Mining Group and Area 
Mines Limited staked large areas of all four townships during 
the summer of 1964. Geological mapping and geophysical 
surveys were conducted over many of the claim groups, and 
an extensive diamond drilling program was carried out.

General Geology: The four townships mapped are underlain 
by rocks of Precambrian age. The oldest rocks are basic to 
acidic volcanic flows, tuffs and agglomerate, with very minor 
amounts of sedimentary rocks.

A later gabbroic intrusion forms a crudely east-west- 
trending belt through Belford and Montcalm townships. Minor 
amounts of serpentinite are found in association with the 
gabbroic rocks. 
--

Geologist, Ontario Department of Mines, 155 Pine St. S., 
Timmins, Ont.
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All of the above rocks have locally undergone meta 
morphism leading to the development of amphibolite and 
garnetiferous schists.

Large intrusive masses of Algoman granite have intruded 
the volcanic rocks and gabbro in eastern Montcalm and Strach 
an townships and western Nova and Belford townships. The 
granitic rocks range from "clean", massive, biotite and 
hornblende granites to highly contaminated quartz diorites 
and gneissic granite.

Matachewan diabase dikes cut all of the above rock types. 
These dikes are up to 300 feet in width and are very common 
in Strachan township.

Geologic mapping in previously unmapped areas of Nova and 
Strachan townships has shown that much of this area is under 
lain by amphibolite which form large roof pendants in the 
granite mass.

The western edge of Belford township is underlain by 
well-banded granite gneisses and associated gneissic gran 
ite.

Structural Geology: Many topographic lineaments which 
suggest northeasterly-trending fault zones are easily vis 
ible on air photos in spite of the thick overburden. How 
ever the scarcity of outcrops makes it very difficult to 
show that these lineaments are due to faulting, but they 
may be a surface expression of fault zones.

In most parts of the map-area the strike of bedding and 
schistosity is northeasterly. In western Strachan and east 
ern Nova townships the structural trend is east-west.

Economic Geology: Diamond drilling of several geophysical 
anomalies(conductors) in Nova, Belford and Montcalm town 
ships intercepted pyrrhotite and pyrite 
with minor chalcopyrite.

Minor amounts of disseminated pyrite were found by the 
writer's field party in the gabbro and volcanic rocks of 
the area.

Barren quartz veins are scattered through the amphib- 
olites of Strachan and Nova townships.
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NO. 19. OGDEN, DELORO AND SHAW TOWNSHIPS

DISTRICT OF COCHRANE

by 

H.D. Carlson1

Location: The area lies between longitudes 81005' and 
8l0 28' and latitudes 480 22' and 48Q27 1 , and is located 
immediately south of the towns of Timmins and South Porcup 
ine in Ontario's most productive gold-mining district. 
The most recent map of and report on these three townships 
were published respectively 30 and 40 years ago. During 
the 1965 field season re-mapping of Ogden, Deloro and Shaw 
townships was completed.

Mineral Exploration: These three townships have been the 
scene of extensive and intensive mineral exploration efforts 
by many companies and individuals for more than fifty years, 
ever since gold was discovered in the Porcupine district in 
the first decade of this century. At present there is one 
producing gold mine in the area, the Aunor mine in northern 
Deloro township. Past producers of gold include the Buffalo 
Ankerite mine and the Delnite mine, both in northern Deloro 
township. Several other gold properties have been investig 
ated in the past by underground exploration and development 
efforts. Asbestos has been produced in past years from two 
properties in Deloro and Shaw townships. A deposit of mag 
nesite is currently under investigation in the southern part 
of Deloro township. More than half of the area of the three 
townships is covered by patented mining claims. Interest 
is developing in the possibility of discovering base metal 
mineralization here because of the relative proximity of the 
area to the known copper and copper-zinc orebodies in nearby 
Tisdale, Robb and Kidd townships.

General Geology: The bedrock is all of Precambrian age; 
much of it, particularly in the southern parts of the town 
ships, is covered by Pleistocene boulder-clay tills and 
glaciofluvial outwash deposits of sand and gravel. The oldest 
rocks are volcanics ranging from basalt to rhyolite in compos 
ition and including considerable amounts of pyroclastic mater 
ial; intercalated with the volcanic rocks are sedimentary
 

Resident Geologist, Ontario Department of Mines, 155 Pine St.S., 
Timmins, Ont.
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sequences, including cherty iron formation, greywacke, silt 
stone and slate. These older formations have been intruded 
by small stocks, bosses, sills and dikes of igneous rocks 
ranging in composition from serpentinite to sialic porphyry. 
These igneous intrusions are not all of the same age; the 
youngest are northeast-trending olivine diabase dikes.

Structural Geology: The most important structural feature 
is the Porcupine-Destor fault which crosses the area from the 
northeast corner of Deloro township to about the midpoint of 
the western side of Ogden township. North of this fault in 
Deloro the structure and stratigraphy of the volcanic sequences 
has been determined in considerable detail and correlated with 
similar sequences in adjoining Tisdale township as a result of 
much detailed surface and underground mapping and exploratory 
drilling by mining and exploration companies. South of the 
fault this kind of detailed work has not been done and the 
structure and stratigraphy of the volcanic assemblages are not 
well known.

Economic Geology:

Gold: Past and present dividend-paying gold mines are all 
located north of the Porcupine-Destor fault. The ore zones 
consist of quartz-carbonate veins and lodes in lenticular, car- 
bonatized mafic lava flows commonly in the vicinity of small, 
intrusive stocks of sialic porphyry. South of the fault there 
are a number of gold occurrences in generally similar geologic 
settings, though to date there has not been any profitable 
production.

Magnesite: In the south-central part of Deloro township 
Canadian Magnesite Mines, Ltd. has a large deposit of magnes 
ite apparently formed as a result of hydrothermal alteration 
of an ultramafic stock. Metallurgical tests and marketing 
studies are currently underway to determine the feasibility of 
economic production from this property.

Asbestos: A small amount of asbestos has been produced in past 
years from two properties in Deloro and Shaw townships. The 
chrysotile fibre occurs in small serpentinized ultramafic 
stocks or sills.

Iron: The generally narrow, discontinuous bands of cherty 
iron formation, intercalated with the volcanic rocks in many 
places south of the Porcupine-Destor fault, may provide a

possible future source of beneficiable iron ore .
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Base Metals: Minor amounts of chalcopyrite in association 
with more abundant pyrite and pyrrhotite have been reported 
from a number of places in the three townships. There are 
few outcrops in the southern half of the area, and little 
serious effort has been made here to explore for base-metal 
sulphide mineralization. The geology is favourable for 
such and the possibilities should not be overlooked.

NO. 20. NIGHTHAWK LAKE AREA 

DISTRICT OF COCHRANE

by 

E.J. Leahy!

Location: The Nighthawk Lake Area is centered 18 miles due 
east of Timmins. The mapping project, consisting of the 
townships of Cody, Macklem, Carman and Thomas, was started in 
1964, and is still not completed as of the end of the 1965 
field season. Preliminary maps of Macklem and Thomas town 
ships will be issued this winter, with the understanding that 
these will be revised after the 1966 field season. The west 
half of Carman township is almost completed and west central 
Cody township is still to be done.

Mineral Exploration: The Nighthawk Lake Area has been 
prospected for gold intermittently since 1907; gold has been 
produced from north Cody township. Considerable drilling 
has been carried out in the north half of both Cody and 
Macklem townships; old trenches are common on quartz veins, 
and on small mineralized zones so far located by the field 
party in the rest of the area.

The recent Timmins staking rush of 1963-64 resulted in 
fairly extensive staking in the Nighthawk Lake Area. Many 
of these claims are now open as no exploration work was 
carried out. In 1964-65 Broulan Reef Mines Limited carried 
out diamond-drilling in the northwest quarter of Macklem 
township. A geophysical survey and diamond-drilling were 
carried out on the property of Markay Mining Corporation 
Limited, in northeast Thomas township. Canadian Superior

T.
Temporary Staff Geologist, Ontario Department of Mines, 
1496 Wellington St. E., Sault Ste. Marie, Ont.
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Explorations completed four drill holes in the winter of 
1964-65 in central Carman township. M 6e M Porcupine Gold 
Mines Limited, with drilling and underground examination, is 
continuing the re-assessment of their property along the 
Shaw - Carman boundary, and almost complete staking coverage 
of west Carman township has occurred. McWatters Gold Mines 
Limited has recently taken option to do work on some of these 
claims. A sulphide showing on Poplar Point in Cody township 
has resulted in nearly complete staking coverage of the 
southwest quarter of Cody township.

General and Structural Geology: The general geology of 
the area can be seen on O.D.M. Map 2046, the Timmins - 
Kirkland Lake compilation sheet, published in 1964. Several 
major revisions to the geology as shown on this map were 
noted in P.R. 1964-6, "Summary of Field Work, 1964". The 
following new information can also be added:

1. On a line from the geographical centre of Nighthawk 
Lake to southeast Thomas township, volcanic flows generally 
strike north of west 'with tops to the north.

2. On a line from the northeast part of Macklem township 
to the geographical centre of Nighthawk Lake lava flows 
strike generally south of west with tops to the south.

3. The rock exposures between the two lines noted above 
appear to show conlficting pillow tops, so that the major 
structure here has not yet been determined.

4. In west central Carman township a prominent swamp 
valley extends east for one and one-quarter miles, and main 
tains a width of about 1,000 feet. The rocks north of 
this swamp valley, which were formerly mapped as pillowed 
basic lava, are serpentinized peridotite. The rocks south 
of the valley are mainly basic volcanic flows, locally inten 
sely carbonatized, and strikes of flows change quickly. The 
valley is believed to represent a fault zone. Several small 
sulphide occurrences are found in the area south of this 
valley.
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Economic Geology:

Gold: Gold was produced, in the past, in small quantities 
from the Porcupine Peninsular mine and the Goldhawk Porcup 
ine mine, both adjacent to the Destor - Porcupine Fault 
Zone passing through the north end of the Nighthawk Lake 
Area. Most of the prospecting in this area j up to the 
past couple of years, has been for gold with generally un 
favourable results.

Sulphides; Small lenses of pyrite are common in the south 
half of Carman township. Disseminated galena, chalcopyrite 
and sphalerite were found in quartz veins in an old pit 
adjacent to the fault valley in central Carman township.

Considerable chalcopyrite and pyrite were found as 
fracture fillings in a sugary quartz iron formation, opened 
by trenching, in southwest Carman township. Pyrite and 
chalcopyrite were also found in the sheared greenstone adjac 
ent to the iron formation. This showing probably warrants 
further exploration.

Minor development work was carried out on the pyrite, 
sphalerite and chalcopyrite showing in Cody township, which 
was reported last year, and further work is anticipated for 
this coming winter.

Iron Formation: Bands of iron formation are found, usually 
associated with pyroclastics, in south Carman township. 
They are narrow, of short length and lean, being uneconomic 
al as a source of iron. Localized pyrite replacement is 
common to most of these.

Asbestos: Chrysotile veinlets are scarce in the ultra 
basic rocks in south and central Carman township, and where 
found, the fibres are short, generally less than \ inch, 
and brittle. A vein of asbestiform white tremolite, with 
brittle fibres up to 7 inches in length, and a vein length 
of about 20 feet, is found in the peridotite south of the 
Redstone River, near where it crosses the west Carman town 
ship line.
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NO. 21. TOLSTOI, BLACK, AND BENOIT TOWNSHIPS

DISTRICT OF TIMISKAMING

by 

H.L. Lovell 1

Location: The map-area is about 10 miles northwest of 
Kirkland Lake, and 8 miles south of the Ross mine, of 
Hollinger Consolidated Gold Mines Ltd. at Holtyre. It is 
traversed by Highway No. 11. The communities of Bourkes 
and Wavell are in Benoit township.

Mineral Exploration: During past years, work was done on 
many showings, and the mine at Bourkes produced some gold. 
In 1962, Butler Lake (in Black township) was used as a 
base of operations in a search for diamonds. Within the 
past two years, a small amount of drilling was done on three 
properties in Black township, and a mining company mapped 
parts of Benoit township that are underlain by dacite and 
rhyolite.

General Geology: All bedrock in the map-area is of 
Precambrian age. From oldest to youngest, the rock types 
are: mafic and silicic volcanic flows, tuffs, and agglom 
erates (formerly known as "Keewatin" rocks), bosses of mafic 
to ultramafic intrusive rocks ("Haileyburian"); stocks and 
cupolas of silicic intrusive rocks ("Algoman"); mafic in 
trusive dikes trending generally north ("Matachewan"); and 
sedimentary rocks ("Cobalt"). The volcanic rocks of the 
northeastern part of Benoit township are dacite and rhyol 
ite, not andesite and basalt, as shown on pre-existing maps.

Structural Geology: The greater part of the townships of 
Black and Benoit is occupied by a southeast-plunging syncline 
composed of andesite and basalt overlain by dacite and rhyol 
ite. The strike of the synclinal axis is southeast from the 
northwestern part of Benoit township, where the axial area is 
intruded by gabbro and granite.

The strike of most faults in the map-area is northwest, 
and, in general, rocks on the west side moved southward.

T.
Temporary Staff Geologist, Ontario Department of Mines, 
4 Government Road, E., Kirkland Lake, Ont.



- 51 -

Economic Geology: Gold and associated silver are the only 
metals yet found to exist in economically interesting con 
centrations. Zinc, copper, lead, nickel, and asbestos also 
are present, and sand and gravel are abundant. Much of the 
mineralization seems to be related to intrusions, and most 
intrusions are near the axial areas of folds. Asbestos is 
in serpentinite near the centres of intrusions ranging in 
composition from gabbro to peridotite, and in veinlets near 
the contacts of these intrusions. Copper is in quartz-carbon 
ate veins associated with gabbro and mafic volcanic rocks. 
Zinc and lead are in shear zones in volcanic rocks, and in 
calcite veins cutting diabase and older rocks.

NO. 22. SOUTH HALF OF SOUTH LORRAIN TOWNSHIP

DISTRICT OF TIMISKAMING

by 

W.H. Mcllwaine 1

Introduction; The south half of South Lorrain township was 
mapped during the 1965 field season to complete the project 
started in 1964 (see O.D.M. map P.289). Sediment sampling 
of three streams was also carried out in an attempt to help 
determine the value of geochemical prospecting for silver in 
the area. The results of this sampling will be published 
at a later date.

Location: South Lorrain is located 20 miles southeast of 
Cobalt. Access is good via Highway 567 and two Ontario 
Hydro roads which connect to the Highway. A rough logging 
road leads from Highway 11, 6 miles south of Timagarni, to 
Lorrain Lake in the southwest. Water access is also attain 
able from the Montreal River, Matabitchuan River and Lake 
Timiskaming.

Mineral Exploration: No claims were recorded during the 1965 
field season. Exploration by Gibson Mines Limited, near 
Lorrain Lake in 1960, showed minor cobalt mineralization in 
calcite veins cutting the quartz diabase. Cobalt and silver 
values in small amounts were found in the southeast near the
diorite-diabase contact. 
-.

Temporary Staff Geologist, Ontario Department of Mines, 
Parliament Buildings, Toronto, Ont.
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General Geology: The oldest rocks in the area are mafic 
metavolcanics which are exposed east of Golden Lake. The 
area is approximately \ square mile and represents a base 
ment high. Intruding the volcanics are grey granite and 
massive pink hornblende syenite forming a northeast-trend 
ing intrusion from Cooper (MacDonald) Lake to Lake Timisk 
aming. The southwest part of this body is quartz diorite. 
Overlying all these rocks are the Cobalt Group sedimentary 
rocks which underlie most of the map area. The Coleman 
Formation is made up of conglomerates and massive siltstones 
and sandstones (greywacke). The Firstbrook Formation is a 
well banded argillaceous siltstone. The Coleman and First 
brook are the former Gowganda Formation. Finally the Lor 
rain Formation consists of feldspathic sandstones, quartzose 
sandstones and orthoquartzite. Intruding the sedimentary 
rocks in two northerly-trending belts is the "Nipissing" 
quartz diabase, followed by northwest-striking olivine dia 
base dikes which are porphyritic, in part, with large 
plagioclase feldspar phenocrysts. The southeast corner of 
the township is underlain by metamorphic rocks consisting 
mainly of granite gneisses, migmatites and quartzites. 
These rocks are tentatively assigned to the Grenville Prov 
ince .

Previous geological maps show a band of Archean sedimen 
tary rocks (commonly referred to as Timiskaming) extending 
northeast from Cooper Lake. In the author's opinion these 
rocks belong to the Coleman Formation and have been deformed 
due to shearing.

Structural Geology: The two major sets of faulting have 
northeast and northwest (parallel to the Montreal River) strikes. 
The existence of many of these faults is indicated by topo 
graphy, and lineaments apparent on air photographs. A 
northeast-striking fault through Beland and Aaron Lakes sep 
arates the Grenville rocks from the syenite to the northwest.

Gneissosity in the Grenville rocks mostly strikes north 
east (040O ) near the fault zone and becomes more variable to 
the southeast.

Bedding in the Cobalt Group sedimentary rocks indicates 
a north-trending open syncline through the centre of the map- 
area.
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Economic Geology: Very few calcite veins were observed dur 
ing the summer. Some quartz veins were found in the syenite 
and the Lorrain Formation but these appear to be devoid of 
mineralization. Disseminated sulphides (mostly pyrite) are 
common in the quartz diabase.

NO. 23. LAKE NIPISSING AREA 

DISTRICTS OF SUDBURY, NIPISSING, AND PARRY SOUND

by 

S.B. Lumbers*-

Location; The Lake Nipissing area, Districts of Sudbury, 
Nipissing, and Parry Sound, consists of three map-sheets 
each of which covers about 1700 square miles as follows: 
(1) Tomiko sheet, bounded by latitudes 46o30' and 47O00', 
and longitudes 79O00' and 80O00'; (2) North Bay sheet, 
bounded by latitudes 46O00* and 46O30', and longitudes 
790Q0 1 and 80000'; (3) Sudbury sheet, bounded by latitudes 
46000' and 46030', and longitudes 80^00' and 810Q0 1 . 
Reconnaissance mapping was begun in the North Bay sheet in 
1964 (Lumbers 1964) and was continued in 1965. Examination 
of mineral occurrences, and of some magnetically anomalous 
areas, and selected studies were carried out in the other two 
sheets.

Mineral Exploration: Deposits of iron, copper, nickel, pyro 
chlore, allanite, brucite, apatite, nepheline, garnet, cor 
undum, feldspar, mica,kyanite, vermiculite, industrially use 
ful rocks, clay, and sand and gravel have been explored or 
utilized in the Lake Nipissing area. At present, production 
is confined to building stone, clay products, and sand and 
gravel. During the field season aeromagnetic surveys of the 
area were published and some magnetically anomalous areas 
were staked.

1.
Geologist, Ontario Department of Mines, Parliament Bldgs., 
Toronto, Ont.
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General Geology: Situated within the Grenville Province, 
the North Bay sheet is underlain mainly by a complex 
assemblage of high rank, Precambrian metamorphic rocks con 
sisting of both orthogneiss and paragneiss. Alkalic com 
plexes and mafic dikes and stocks were intruded into the 
metamorphic complex after the culmination of the high rank 
regional metamorphism but before the deposition of Ordovic 
ian sedimentary rocks, scattered remnants of which are found 
in fault zones near Lake Nipissing.

About half of the metamorphic complex is recrystallized 
granitic rocks which range in composition from quartz monzon 
ite to tonalite and which form at least eight plutons. The 
remainder of the metamorphic complex is mainly biotite- 
quartz-feIdspar paragneiss with minor interlayered amphibol 
ite and calc-silicate rocks, all of which are partly migmatit- 
ic. Potassia-rich quartzo-feldspathic paragneiss, which 
commonly contains much interlayered orthoquartzite, amphibol 
ite, calc-silicate rocks, and disseminated specularite, is 
locally found throughout the area, but is most abundant in the 
northeastern part. Although much of the amphibolite is prob 
ably para-amphibolite, some was derived from mafic sills and 
dikes. These early sills and dikes are commonly deformed and 
of boudinage form. Unequivocal metavolcanics have not been found 
and marble is rare.

About eight miles north of Sturgeon Falls in the east 
bay of Chebogomog Lake is an elliptically-shaped ultramafic 
intrusion with a maximum diameter of about one mile which 
appears to post-date the high rank regional metamorphism of 
the metamorphic complex. Late diabase dikes were mapped in 
the vicinity of the French River, south of Lake Nipissing, and 
in the southeastern and northeastern parts of the area. Parts 
of four alkalic complexes are exposed in islands in Lake Nipis 
sing and in the vicinity of Callander Bay. Lamprophyric and 
basaltic dikes appear to be a late phase of each of the four 
alkalic complexes, and the occurrence of these dikes in a few 
places elsewhere in the map-area, such as near the southwest 
end of Tomiko Lake and on Highway No. 63 north of the village 
of Balsam Creek, may indicate the presence of additional alka 
lic complexes.

In the northwestern part of the Sudbury sheet, prelimin 
ary data collected from a re-examination of the feldspathized 
quartzite described by Phemister (1960, 1961) and Grant et al 
(1962) suggest that the feldspathized quartzite is an intrus 
ive granitic complex emplaced before the culmination of the 
high rank metamorphism in the Grenville Province.



- 55 -

Integrated geologic and geochronologic studies initi 
ated in the map-area in 1964 are continuing in an effort to 
further interpret the complex geologic history.

Structural Geology: In detail, structural trends within the 
metamorphic complex are diverse, but in general, the major 
structures and the major trends of elongation of the granitic 
plutons trend northwest to west-northwest. Preliminary data 
suggest that a regional, southeast-plunging, lineation is 
present in all rock types of the metamorphic complex; the 
lineation is best displayed in the paragneiss and is inten 
sified near the boundary between the Grenville and Superior 
provinces. Granitic plutons generally show abrupt litholog 
ic contacts and gradational structural features with enclos 
ing paragneiss, but in many places paragneiss adjacent to 
granitic plutons is granitized.

Granitic pegmatites, both concordant and discordant, are 
found in all rock types of the metamorphic complex. Potassic 
feldspar, quartz, and biotite are the chief minerals in the 
pegmatites; where the host rock is potassic quartzo-felds- 
pathic paragneiss white mica is abundant; where the host 
rock is amphibolite hornblende and iron-titanium oxide miner 
als are common.

Late, regional faults, generally accompanied by brecci 
ation and hematitization are common throughout the area. 
Some of the late faults appear to be related to the Ottawa- 
Bonnechere system of faults (Kay 1942). Intense, local, 
brecciation and hematization accompanied the emplacement of 
alkalic complexes exposed in Lake Nipissing and near Calland- 
er Bay.

Economic Geology: Numerous magnetically anomalous areas 
are present within the North Bay sheet (G.S.C. 1965 a,b,c,d). 
In the southeast part of the North Bay sheet are several neg 
ative magnetic anomalies (G.S.C. 1965 b); the cause of these 
anomalies is now under investigation. Alkalic complexes in 
the vicinity of Iron Island, the Manitou Islands, and Callan- 
der Bay (G.S.C. 1965 b,c,d) give high to moderate magnetic 
anomalies; a small alkalic intrusion in the southern tip 
of Burritt Island, Lake Nipissing, gives no anomaly (G.S.C. 
1965 d). A slightly magnetically anomalous area centered 
in the central part of Chebogmog Lake (G.S.C. 1965 d) is
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caused by a small ultramafic intrusion on which were found 
a few gossan zones a few feet long and generally less than 
two feet wide containing disseminated pyrite, pyrrhotite, 
and rare chalcopyrite. Other magnetically anomalous areas 
within the North Bay sheet are caused by 1) diabase dikes, 
2) concentrations of amphibolite in the metamorphic complex, 
and 3) mafic-rich phases in the granitic plutons.

About 12 miles north of Sturgeon Falls near the centre 
of the northwest shore of Tomiko Lake, an ultramafic body 
which contains abundant talc, possibly magnesite, and numer 
ous veinlets of coarse-grained chlorite was partly mapped, 
the extent of this body is unknown, and it does not give a 
magnetic anomaly.

Potassia-rich paragneiss (characterized by abundant 
white mica) which underlies much of the northeast corner of 
the North Bay sheet and extends for an unknown distance 
northwest into the Tomiko sheet, contains disseminated specu 
lar hematite, and, in places, massive stringers of specular 
ite generally less than one inch wide. Some pegmatites in 
the potassia-rich paragneiss contain coarse-grained specul 
arite crystals, and in a few pegmatites fine-grained beryl 
crystals were found. Kyanite is a common metamorphic min 
eral in the potassia-rich paragneiss, and, in places, such 
as at Crocan Lake just north of the northeast corner of the 
North Bay sheet, the kyanite is locally abundant. Because 
the potassia-rich paragneiss contains a variety of economic 
ally useful minerals and because some of the rocks in this 
unit are at present being quarried for building stone, 
detailed exploration of this paragneiss and of its associated 
pegmatites for concentrations of beryl, hematite, kyanite, 
lithium minerals, mica, and building stone is recommended.
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NO. 24. INDUSTRIAL MINERAL RESOURCES OF THE MARKHAM- 
NEWMARKET AREA

by 

D.F. Hewitt 1

The Markham-Newmarket sheet is the first of a series of 
one mile to the inch maps showing the industrial mineral re 
sources and producing properties in the area. The area with 
in 60 miles of Toronto produces mineral products, including 
stone, sand and gravel, portland cement, gypsum and clay 
products, valued at between 55 and 60 million dollars annu 
ally. With the urban encroachment on the outlying areas 
in the vicinity of Toronto and Hamilton, it has become in 
creasingly difficult to develop essential deposits of

T.
Senior Geologist, Ontario Department of Mines, Parliament 
Buildings, Toronto, Ont.
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construction materials due to zoning restrictions and compet 
ition for land use.

It is essential that an inventory of mineral resources 
in the area adjacent to Toronto and Hamilton be made in 
order to help in guiding planning and zoning in these areas.

Location: The Markham-Newmarket area comprises the Markham 
topographic sheets between latitudes 43O45* and 44o north 
and longitudes 79O and 79O30* west, and the portions of Whit 
church and Uxbridge townships within the Newmarket sheets.

Geology: The only outcrops of bedrock shale are in the valley 
of Duffins Creek in Pickering township and in the valley of 
the Rouge River in Scarborough township. These are black to 
grey, fissile, thin-bedded shale of Upper Ordovician age and 
are assigned to the Collingwood formation.

The area is wholly mantled by thick Pleistocene and Recent 
deposits. The Iroquois beach crosses the southeastern part of 
the Markham sheet and extends northeast from Highland Creek 
across Pickering township south of Brougham and Kinsale.

Northwest of the Iroquois shoreline on the Markham 
sheets the area is a level to drumlinized till plain, in 
places lightly covered by a veneer of lake clays, silt and some 
fine sand.

The Oak Ridges kame moraine forms a hilly upland area 
extending in an east-west direction through Uxbridge and 
Whitchurch townships, with portions extending into Vaughan, 
Markham and King townships. The Schomberg clay plain occup 
ies the area around Newmarket.

Economic Geology: Two important source areas of sand and 
gravel lie within the map-sheet. These are the deposits 
along the Iroquois beach in Scarborough and Pickering town 
ships and the deposits in the Oak Ridges moraine in Whit 
church and Uxbridge townships. Both these areas are impor 
tant sources of supply of sand and gravel for the Toronto 
area, and supply about 25 percent of the sand and gravel 
used in the Toronto area. Between 80 and 90 sand and 
gravel pits were visited. Approximately 2/3 of the pits 
are active producers. Production of sand and gravel from 
these pits amounts to between 4 and $5,000,000 annually.
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In addition to the sand and gravel pits located along 
the Iroquois beach and in the Oak Ridges moraine, there 
are three buried kame deposits operated in Markham town 
ship and 5 operated in Pickering township. These deposits 
are difficult to discover as they were all concealed under 
a capping of clay till.

Ceramic tests on the Collingwood shale indicate that 
it is not suitable for brick or tile manufacture due to 
short firing range and blistering. Tests on bloating qual 
ities of the shale have not yet been made, but tests of simil 
ar shale from the Ottawa area indicate a possibility that the 
shale would make a sintered lightweight aggregate in a stat 
ionary furnace.

Ceramic tests of the Scarborough clays outcropping 
along the bluffs west of Highland Creek in Scarborough town 
ship indicate that they would be suitable for brick manu 
facture .

NO. 25. SOME INDUSTRIAL MINERALS OF ONTARIO

by

G.R. Guilletl 

Clay Products Industry

There were 53 plants producing heavy clay products in 
Ontario in 1965. Twenty-one were primarily producers of 
brick; 29 drain tile; l structural tile; 2 sewer pipe. A 
brick plant at North Bay was closed during 1965, and a new 
drain tile plant was preparing for production at New Lisk 
eard. Some plants produce more than one product. Brick 
plants are concentrated in the Toronto-Hamilton area and 
use Dundas or Queenston shales as their major raw material. 
Tile plants are scattered mainly through southwestern Ontario, 
using various surface clays. Total value of heavy clay products 
in Ontario in 1964 was $22 million.

1.
Geologist, Ontario Department of Mines, Parliament Buildings, 
Toronto, Ontario.
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Chemical, mineralogical, and ceramic testwork has been 
completed on 194 samples of clay and shale representative 
of the active pits and quarries. All plants were re-visit 
ed during the 1965 field season, and with the necessary 
changes to the text since the original survey in 1961, the 
report is now ready for publication.

Clay and Shale Resources of Ontario

Chemical, mineralogical, and ceramic testwork on 150 
samples of various clays and shales, representing deposits 
not yet developed by industry, is now largely completed. 
The data will complement testwork made during the survey of 
the clay products industry. A report will be ready for 
publication in 1966.

Marl Deposits of Ontario

A survey of marl deposits was completed during the 
1965 field season. Deposits underlying about 50 lakes 
were sampled by piston-type sampler, which permitted con 
tinuous sampling from top to bottom of the deposit. Sam 
ples are being analysed chemically, and are being tested 
for particle size distribution and brightness.

Marl lakes are common in the Paleozoic limestone 
belts of southern Ontario, and are sparsely scattered 
throughout northern Ontario. Deposits are typically 
white to buff in colour and 5 to 20 feet thick.

Marl has not been produced in Ontario for 20 years, 
but a deposit in southeastern Ontario is being considered 
as a source of calcium carbonate filler.
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PART B. REPORTS FROM RESIDENT GEOLOGISTS OFFICES 

RESIDENT GEOLOGIST'S OFFICE, KENORA

by 

J.C. Davies 1

Kenora-Fort Frances Compilation Sheet; Reconnaissance 
geological mapping in a number of previously unmapped areas 
was undertaken in connection with this compilation project, 
and is summarized as follows:

Rainy River Area: The area is relatively flat and 
heavily drift covered. Outcrops are few, but most are near 
existing roads. Volcanic rocks underlie the southern part 
of the area and are dominantly basic flows west and north 
of Sleeman. Intermediate agglomerate, with some flows and 
tuff, occurs in the vicinity of Pinewood and to the north 
east. Small dioritic to granodioritic intrusions occur 
within the area of volcanic rocks and their location may be 
related to fold axes.

Slightly foliated granodiorite underlies the northern 
part of the area. Gneissic granodiorite and migmatite 
occur in places. At least five diabase dikes cut the vol 
canic and granodioritic rocks. The interpreted geology 
is shown on map No. P.309.

Northwest Angle Inlet: A discontinuous ring of 
magnetic highs about 3 miles in diameter surrounded by a 
discontinuous ring of magnetic lows occurs north of North 
west Angle Inlet just east of the interprovincial boundary 
(Mapll90G). Most of the area is covered by muskeg. The 
magnetic highs in part coincide with altered medium-grained 
hornblende gabbro which has been intruded by dikes of graphic 
granite and pegmatite. The gabbro contains magnetite, 
possibly produced by metamorphism. The centre of the 
anomalous area is probably gabbro which does not contain 
magnetite. Fresh gabbro, uniformly medium-grained across 
widths of over 200 feet but otherwise similar to typical 
diabase, occurs along the southwest side of the ring of

Resident Geologist, Ontario Department of Mines, 
203 Main St., S., Kenora, Ontario.
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magnetic highs. The area south and southeast of the anomal 
ous area is dominantly volcanic, not sedimentary as shown on 
Map No. P. 281.

Falcon Island: The eastern part of the magnetically 
anomalous area which occurs on Falcon Island, Lake of the 
Woods (Map 1185G), was examined by two traverses. Several 
rock types were encountered, none of which contained quartz. 
The area appears to be underlain by a syenitic complex, but 
further work will be required to establish the relationships 
of the different rock types.

MacNicol-Tustin-Bridges-Docker townships: The volcanic 
belt which extends through these townships is wider than is 
shown on P.281. The southern contact of the belt with the 
granites coincides approximately with Highway 17 through 
most of Tustin township and the western half of Bridges town 
ship. Peridotite occurs discontinuously through the south 
part of Cobble Lake and the lakes to the west, and may be 
associated with an east-west fault zone.

Area Activities:

The porphyry copper deposit at High Lake has been option 
ed by Steep Rock Iron Mines Limited and line-cutting is curr 
ently in progress. A number of companies are engaged in the 
exploration of claims south of High Lake and in the Shoal Lake 
area.

An extensive diamond-drill programme has been undertaken 
by Great West Mining and Smelting Corp., Ltd., on their Emo 
area iron property.
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RESIDENT GEOLOGIST'S OFFICE, PORT ARTHUR

by 

E.G. Pye1

The principal activities of the Resident Geologist at 
Port Arthur during the field season of 1965 were in connec 
tion with: (1) a study of copper-nickel and nickel occurr 
ences in the Thunder Bay and Rainy River Districts; and (2) 
preparation of a guidebook, intended primarily for amateur 
geologists, lapidaries, and tourists, explaining features 
of geological interest in the Lake Nipigon region. In 
addition, a display illustrating one of the Department's 
geological compilation maps, and the mining operations at 
Atikokan, was arranged for the Canadian Lakehead Exhibition.

The mineral occurrences examined during the field season 
included:

(1) Bolduc-Rentz iron deposits;
(2) O'Brien copper-nickel deposit;
(3) Korpela copper deposit;
(4) Thorsteinson copper deposit;
(5) Cranston copper deposit;
(6) Renshaw-Kuneman copper-nickel deposit; and
(7) Puddy Lake nickel deposit

The Bolduc-Rentz iron deposits outcrop south of Spawn 
and Stille lakes in Irwin Township, Sturgeon River area. 
They are two parallel bodies of iron formation, spaced about 
500 feet apart. They strike within 10 degrees of east and 
dip vertically. The south body is exposed across widths 
up to 12 feet; the north body, across widths up to 100 feet. 
Both are thin-bedded rocks made up of layers of chert and 
jasper alternating with layers of hematite. The hematite 
content is 40-50 percent by volume. Magnetite is absent or 
is present in very small amounts.

1.
Resident Geologist, Ontario Department of Mines, 
179 South Algoma St., Port Arthur, Ontario.
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The Crystal lLake copper-nickel deposit, along the south 
shore of Crystal Lake in Pardee Township, Pigeon River area, 
is held by Norway Lake Iron Mines Limited. The deposit is 
in a fractured zone, striking N4QOE and dipping 80ONW, in 
and along the north side of an east-west diabase dike. It 
consists of a vein of massive sulphides, chiefly pyrrhotite 
and some chalcopyrite, 1.5 to 4 feet wide, flanked on the 
walls by diabase containing a little disseminated pyrrhotite. 
A grab sample of the massive sulphides taken by the author 
was found by the Laboratory Branch to contain 0.24 percent 
copper and 0.30 percent nickel.

The Korpela copper deposit is found on the farm of M. 
Ponka, concession II, lots 18 and 19, Pearson township, 
Pigeon River area. Mineralization consists of chalcopyrite 
and subordinate iron sulphides disseminated in anorthosite, 
and apparently occurring as small, irregular-shaped, and 
widely separated concentrations. A grab sample, from a pit 
in lot 18, is reported by M. Ponka to have yielded 1.7 percent 
copper, but to have a low nickel content. None of the show 
ings examined would be found to average more than \ percent 
copper.

The Thorsteinson copper deposit was discovered by D. 
Thorsteinson at the north end of Finlayson Lake near Atikokan. 
It is a zone of sulphide mineralization, up to 30 feet wide, 
in schistose greenstone. Mineralization consists chiefly 
of massive pyrrhotite with a little chalcopyrite and pyrite. 
The zone can be followed continuously for 100 feet. It 
strikes N7QOE and dips vertically to 75OSE. A grab 
sample of chalcopyrite-bearing pyrrhotite from the northeast 
end of the exposure taken by the author was found by the 
Laboratory Branch to contain 1.77 percent copper and a trace 
of nickel.

The Cranston copper deposit is in Archean metasediments 
near the south end of Finlayson Lake. These rocks strike 
northwest, and have been intensely drag folded, with fold 
axes and lineations pitching 50O -75ONE. The mineral 
deposit is a tabular bodyhavinga north strike and vertical 
or nearly vertical dip. It has been traced for 450 feet and 
ranges up to 16 feet wide. Mineralization varies from mass 
ive to disseminated in character, and consists chiefly of 
pyrrhotite, pyrite, chalcopyrite, and minor quartz. About 
midway along strike, the sulphide deposit cuts through a 
30-foot wide band of iron formation, and here the chalco 
pyrite content is highest. In greenstone several hundred
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feet north of the sulphide deposit, and roughly along its 
line of strike, is a second copper-bearing sulphide occurr 
ence. This occurrence is exposed for 130 feet and is up 
to 8 feet wide. An 8-foot chip sample from it taken by 
the author was found by the Laboratory Branch to contain 
0.42 percent copper and a trace of nickel.

The Renshaw-Kuneman deposit is within and along the 
northwest side of a diabase dike exposed on Victoria Island, 
Lake Superior. It consists of pyrrhotite and chalcopyrite 
disseminated irregularly in the diabase. It has been tested 
by a trench, 70 feet long, and by 12 diamond-drill holes, 
aggregating 1,258 feet. The average grade of the deposit 
is low. A grab sample taken by the author from the trench 
was found by the Laboratory Branch to contain 0.53 per 
cent copper and 0.22 percent nickel.

The Puddy Lake nickel deposits, held by Commerce Nickel 
Mines Limited, occur in the Obonga Lake area west of Lake 
Nipigon and south of Armstrong. The mineralization consists 
mainly of nickeliferous magnetite, which is present as:
(1) fine-grained particles disseminated in the serpentinite;
(2) thin, widely separated, irregular veins; and (3) thread 
like streaks and patches. This magnetite is irregularly 
distributed, and is concentrated in several distinct areas 
which have been delineated by a ground magnetometer survey. 
The largest concentration, south of Puddy Lake, strikes east 
for 2,800 feet and is up to 300 feet wide. Eleven represen 
tative samples taken by the author from surface exposures 
of the most magnetically significant areas were tested by the 
Laboratory Branch. The samples were ground to -100 mesh 
and Davis tube magnetic concentrates were analyzed for their 
nickel and iron contents. The concentrates were found to 
contain from 22.5 to 59.2 percent iron and from 0.22 to 1.63 
percent nickel. The company recently reported that magnetic 
concentrates, obtained from 12 consecutive samples from a 
diamond-drill hole, averaged 53.9 percent iron and 1.24 per 
cent nickel.

The Northern Miner, Sept. 23, 1965, p.3.
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RESIDENT GEOLOGIST'S OFFICE, TIMMINS

by 

H.D. Carlson1

Most of the field season was spent in mapping Deloro 
and Shaw townships and in assisting in the mapping of Nova, 
Strachan, Belford and Montcalm townships; results of the 
work are described elsewhere in this report. Some time was 
spent on the routine duties of a resident geologist, but 
none was available for the work of collecting and compiling 
information resulting from exploration programs in the gener 
al Porcupine region.

A notable decline in exploration activity in this region 
has been evident over the past six months.

1.
Resident Geologist, Ontario Department of Mines, 
155 Pine St., S., Timmins, Ontario.
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RESIDENT GEOLOGIST'S OFFICE, KIRKLAND LAKE

by 

H.L. Lovell1

As described elsewhere in this report, the field season 
was spent mapping Tolstoi, Black, and Benoit townships. 
They are the first of a dozen townships north of the mining 
camps of Kirkland Lake and Larder Lake that are to be re 
mapped in detail.

During 1965, two mines were officially opened; a gold 
mine (Stairs Exploration and Mining Company, Limited) in 
Midlothian township about 18 miles west of Matachewan, and 
the Adams open pit iron mine (Jones and Laughlin Steel Cor 
poration) about 7 miles southeast of Kirkland Lake. Under 
ground operations ceased at two gold mines in the central 
part of the Kirkland Lake camp: Wright-Hargreaves and Lake 
Shore. However, the ore, which plunges west, was followed 
by drifting from deep levels of Macassa (the westernmost 
producer) into the property of Tegren Gold Mines, Limited. 
Production of gold, copper, and silver was resumed on the 
property of Lake Beaverhouse Mines, Limited. The ore is 
milled at the gold operation of Upper Canada Mines, Limited, 
5 miles away, and the copper concentrates are shipped by 
rail to the smelter at Noranda.

In the Timagami area, the Sherman open pit iron mine, 
being developed jointly by Cliffs of Canada, Limited and 
Dominion Foundries and Steel Company, Limited, is to be in 
production by 1968. Further exploration is planned for the 
large underground iron deposit of Eagle Rock Iron Mines, 
Limited in Scholes township, Timagami area. The "iron- 
formation" on the Adams, Sherman, and Eagle Rock properties 
is of the banded, cherty, low grade taconite type. However, 
it is magnetic and easily beneficiated, distances of trans 
port to steel mills are short, and railroad main lines, 
first class roads, and the Trans-Canada natural gas pipeline 
are nearby. Natural gas is used in the pelletizing process 
and for general heating at the Adams mine, and autogenous 
grinding is to be used at the Sherman mine.

1.
Temporary Staff Geologist, Ontario Department of Mines, 
4 Government Road E., Kirkland Lake, Ontario.
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At the copper mine near Timagami owned by Copperfields 
Mining Corporation, the shaft was deepened, the headframe 
raised, and a more powerful hoist installed.

In addition to the above developments, limited programs 
of diamond drilling and geological, geophysical, and geo 
chemical surveying were carried out at many properties.
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RESIDENT GEOLOGIST'S OFFICE, COBALT

by 

Robert Thomson^-

No area for systematic mapping was assigned to the 
Resident Geologist, Cobalt, for the 1965 field season.

During the year the regular duties of the office 
were carried out. These included the gathering and 
filing of geological information, examination of proper 
ties being prospected or explored, the presentation and 
discussion of geological information particularly in 
regard to prospecting projects, the conducting of geolog 
ical tours, and identification of rocks and minerals.

The area assigned to the Resident Geologist's Office 
at Cobalt includes much of the Timiskaming Silver-Cobalt 
Area within which are four producing camps: Cobalt, 
Gowganda, Langis (formerly the Casey), and South Lorrain. 
Away from these camps little prospecting or exploration was 
done during the year; at the camps possibly the most signif 
icant development was the decision of Siscoe Metals of Ontario 
Limited at the Gowganda camp to put down a new shaft following 
the exploration of a hitherto undeveloped part of their exten 
sive property.

1.
Resident Geologist, Ontario Department of Mines, Box 799, 
Cobalt, Ontario.
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RESIDENT GEOLOGIST'S OFFICE, SAULT STE. MARIE

by 

P.E. Giblin1

Most of the field season was devoted to mapping Ryan 
and Palmer townships. Results of the work are described 
elsewhere in this report.

The principal prospecting and mining activities within 
the territory of the resident geologist stationed at Sault 
Ste. Marie were carried on in the Batchawana - Mamainse 
Point area, located about 40 miles north of Sault Ste. Marie.

Tribag Mining Company Limited, carried out underground 
development of the company's copper prospect located in 
Township 28, Range XIII. At present the company is deepen 
ing the shaft from its previous depth of 750 feet to 1,200 
feet. It is planned to carry out further development from 
3 new levels. The company's most recent published estimate 
of reserves states there are present 3,300,000 tons, grading 
1.75^ copper.

Sheridan Geophysics, Limited, has constructed a mining 
and milling plant on a leased portion of the property of 
Coppercorp, Limited, to treat the copper orebody outlined 
by the latter company. Milling is scheduled to commence 
in October, 1965, at the rate of 500 tons per day.

Results of other exploration activity in the Batchawana - 
Mamainse Point area are briefly described in that section of 
this report which deals with Ryan and Palmer townships.

Some exploration for uranium occurrences in the Huronian 
sediments was carried out near the north shore of Lake Huron.

1.
Resident Geologist, Ontario Department of Mines, 
1496 Wellington St. E., Sault Ste. Marie, Ont.


