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ABSTRACT

This report with accompanying maps describes the geology and mineral deposits of the 
Rainy Lake area, in the District of Rainy River. The map-area is bounded by the western 
boundary of Watten Township, the eastern boundary of Farrington Township, the International 
Boundary, and Latitude 48047'30"N.

Figure 1-Key map showing location of 
the Rainy Lake area. Scale, 1 

inch to 50 miles.

The area is in the southwestern part of the Superior Province of the Precambrian Shield 
and consists of a metasedimentary-metavolcanic sequence which has been intruded by anortho 
site, gabbro, porphyritic quartz monzonite, granitic rocks, and diabase.

Granite gneiss and migmatite in the northern part of the map-area may be the oldest rocks 
but the age relation of other rocks in the area is unclear. The Coutehichingl Metasediments 
in the Rice Bay area are locally overlain by metavolcanics. Mafic metavolcanics are the 
predominant extrusive rocks, but two zones of felsic metavolcanics were delineated. Fine- to 
medium-grained gabbro, anorthositic gabbro, hornblendite, anorthosite, and a sill of oxide- 
bearing gabbro are in this area. An igneous complex of gabbro, diorite, quartz diorite, and 
porphyritic quartz monzonite cuts the metavolcanics and metasediments. Massive granitic rocks, 
in the form of stocks, dikes, and sills, have intruded all other rocks in the area and in turn are 
cut by diabase dikes.

Three structural events have taken place in the area. The rocks were first subjected to 
compressive forces from the northwest and southeast, producing east-northeast-trending folds 
parallel to the Quetico Belt of metasediments and metavolcanics. Next, the diapiric intrusion 
of granitic stocks caused local modifications on the first folds. The last major tectonic event was 
the development of an east-west fault zone in the northern part of the map-area. Other faults 
in the area may be related to this major fault.

i When A. C. Lawson (1888) named this rock series, the spelling "Coutchiching" was used. This report 
follows Lawson's spelling.

vii



The report describes 26 properties as well as other unstaked deposits in which copper, 
molybdenum, gold, zinc, iron, and titanium have been found. The most extensive copper 
mineralization in the area is in gabbro at the margin of a thick gabbro sill. Minor amounts of 
chalcopyrite are also associated with sulphide iron formation which is abundant in the area. 
On the Mironsky property (11), chalcopyrite is disseminated in greywacke. On the one gold 
property in the area, native gold is in quartz veins which cut gabbro. Sphalerite is associated 
with an east-west fault south of Swell Bay and is also associated with copper mineraliza 
tion on the margin of a thick gabbro sill. Iron, titanium, and vanadium of magmatic origin, 
are in a gabbro sill north of Seine Bay.
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Geology 

of the

Rainy Lake Area 
District of Rainy River

By 

F. R. Harris1

INTRODUCTION

The geology, mineral deposits, and mineral properties in the Rainy Lake area are 
described in this report and are shown on the accompanying Geological Maps 2278 and 
2279 (back pocket).

The centre of the map-area is 16 miles northeast of Fort Frances. The area is bounded 
by the western boundary of Watten Township, the eastern boundary of Farrington 
Township, the International Boundary, and Latitude 48047'30"N. This includes aU of 
Watten, Halkirk, and Farrington Townships, Indian Reserve 26A, and unsurveyed 
ground north and south of the townships.

Highway 11 and the extensive waterways of Rainy Lake make the whole map-area 
readily accessible.

Present Geological Survey

Geological mapping of the area was done in the summers of 1968 and 1969 by the 
author and assistants. All of the Rainy Lake shoreline that is in the map-area was mapped 
and traverses on land were less than 1/4 mile apart except in areas underlain by granite 
where the traverse interval was approximately Yz mile. Several of the mineralized areas 
were examined in more detail.

Geological data gathered in the field were plotted on air photographs having a scale 
of l inch to V4 mile. The outcrops located in the field were then generalized and 
transferred to a l inch to 14 mile base map, which was prepared by the Cartography 
Section, Surveys and Mapping Branch, Ministry of Natural Resources2. All diamond drill 
holes, trenches, and zones of mineralization which could be located on the map were 
plotted.

^Geologist, Ontario Division of Mines, Toronto. Manuscript approved for publication by 
the Chief Geologist 18 November 1970.

2Since the work of this report, all government departments and sections have been re 
organized into different ministries.
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Rainy Lake Area

Preliminary Maps P.522 (Harris 1969a) and P.523 (Harris 1969b) were released 
following the summer's field work of 1968 and Preliminary Maps P.586 (Harris 1970a) 
and P.587 (Harris 1970b) were released following the summers field work of 1969.

The final maps (back pocket) are on a scale of l inch to Yz mile.

Mineral Exploration

Despite extensive mineral exploration since 1918, there are no producing or past- 
producing mines in the area described in this report. The elements discovered to date are 
copper, molybdenum, gold, zinc, iron, titanium, and vanadium. The most extensive work 
has been done by Noranda Mines Limited which has been exploring a copper property 
in the Grassy Portage Bay area since 1959-
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Previous Geological Work

Some of the first detailed mapping of the Precambrian Shield was done in this area 
by A. C. Lawson (1888; 1913). He introduced some of the original Precambrian 
nomenclature in his 1913 report and produced a geological map of the area on a scale 
of l inch to l mile to accompany the report.

East of the map-area, the Mine Centre area was mapped by T. L. Tanton in 1934 
(Tanton 1936, Map 334A).

In 1964, the area to the west was mapped by J C. Davies and Preliminary Map 
P.286 was issued in 1965 (Davies 1965). This map accompanies a report (Davies 1967).

The area to the south was mapped by R. W. Ojakangas (1969) for the Geological 
Survey of Minnesota.

In 1970, C. Blackburn mapped the Otukamamoan Lake area directly north of the 
present area for the Ontario Division of Mines. A preliminary map is expected to be 
pub'ished in 1971 followed by a geological report at a later date.

E. L. Bruce (1925) studied the metasediments in the Bears Passage area and F. F. 
Grout (1925) expressed his ideas on the "Coutchiching problem".

Z. E. Peterman (1959) worked on the petrology of the metasediments of the area 
and reported his findings in an M.Sc. thesis at the University of Minnesota. J. K. Frye 
(1959) wrote an M.Sc. thesis at the University of Minnesota on the "Petrography of the 
Granites of the Minnesota-Ontario Boundary Region".

Geochronological work has been done in the area by Goldich et al. (1961), Lowdon 
et al. (1963), Hedge and Walthal (1963 ), and Hart and Davis (1968).



Physiography

Thirty-five percent of the area is estimated to be covered by water, most of which has 
a water level at 1107 feet above mean sea level and is part of Rainy Lake (Canada 
Dept. Environment 1968a,b,c; 1970a,b). This water is in the Hudson Bay drainage basin 
and drains into Rainy River to the southwest of the map-area.

Outcrop is good to excellent and the topography is a reflection of the geological 
structures. The numerous bays of Rainy Lake are parallel to contacts and faults. For 
example, Grassy Portage Bay parallels the northern contact of the Grassy Portage Bay 
gabbro sill. The annular shape of Rice Bay reflects a domal structure and the Quetico 
Fault is coincident with Macdonald Inlet.

The relief is low especially south of Little Grassy Lake where the elevation above the 
lake is generally less than 100 feet. The greatest relief, 240 feet above lake level, is south 
of Grassy Portage Bay where there is an old Department of Lands and Forests Lookout 
Tower (Canada Dept. of Energy, Mines and Resources 1967).

Natural Resources

The following six operators carried out logging operations in Farrington Township 
during the summer of 1969: Alton Pollard, Edward Greynol, William Amorde, Ted 
Mudge, and William Cross, all of Fort Frances; and the Bell Telephone Company of 
Canada, Montreal.

The forest cover consists of black spruce, white spruce, balsam, fir, poplar, white 
birch, red pine, white pine, jack pine, hemlock, cedar, elm, and scrub oak.

Bass, pickerel, pike, and crappie are taken from Rainy Lake by commercial fishermen 
and sports fishermen.

Since the completion of Highway 11 in 1963, tourism has become important in 
the area.

GENERAL GEOLOGY 

Early Precambrian (Archean)

NOMENCLATURE

Much of the Precambrian nomenclature originated in the Rainy Lake area. This 
nomenclature was introduced by Lawson (1888; 1913) after his studies of the Rainy 
Lake area.

Previous to Lawson's work in 1888, the granitic rocks in the Precambrian Shield were 
thought to have formed a basement on which Precambrian sediments and volcanic rocks 
were deposited. All granite and granite gneiss were called Laurentian.

In 1888, Lawson was convinced that granite in the Rainy Lake area was intrusive 
into the sedimentary rocks and volcanic rocks, thus rejecting the granite basement theory.
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Table l TABLE OF LITHOLOGIC UNITS FOR THE RAINY LAKE AREA

CENOZOIC
QUATERNARY 

RECENT
Lake, stream, and swamp deposits 

PLEISTOCENE
Till, sand, gravel, and lake deposits

Unconformity
PRECAMBRIAN

EARLY PRECAMBRIAN (ARCHEAN)
LATE MAFIC INTRUSIVE ROCKS

Diabase dikes, lamprophyre dikes

Intrusive Contact

FELSIC AND INTERMEDIATE INTRUSIVE ROCKS 
Felsite dikes, pegmatite dikes

Intrusive Contact 
GRANITIC AND RELATED ROCKS

Medium-grained massive granitic rocks and related mafic phase, granite 
gneiss, migmatite, crushed granite, augen gneiss, mylonite, porphyritic 
granite

Intrusive Contact 
ROCKY ISLAND BAY COMPLEX

Hornblendite, gabbro, diorite, quartz diorite, porphyritic quartz monzonite

Contact Indeterminate 
EARLY MAFIC INTRUSIVE ROCKS

Hornblende gabbro, anorthositic gabbro, garnetiferous gabbro, fine-grained 
gabbro dikes, hornblendite, oxide-bearing gabbro, anorthosite

Intrusive Contact 
METASEDIMENTS

Conglomerate, biotite-feldspar-quartz schist, porphyroblastic biotite-feldspar- 
quartz schist, banded chert

Unconformity

METAVOLCANICS AND METASEDIMENTS 
FELSIC TO INTERMEDIATE METAVOLCANICS

Agglomerate, tuff, porphyritic volcanic rocks, intermediate metavolcanics 
with minor amounts of mafic metavolcanics, breccia, sericite schist

Intercalated 
MAFIC TO INTERMEDIATE METAVOLCANICS

Plagioclase-hornblende schist, pillow and amygdaloidal lava, chlorite schist, 
magnetite-bearing lapilli-tuff and tuff, talc schist

In Part Intercalated 
LOWER METASEDIMENTS

Biotite-feldspar-quartz schist, altered staurolite schist, garnet-feldspar-quartz 
schist, chlorite-feldspar-quartz schist, phyllites, banded chert, carbonate 
rock, magnetite-bearing iron formation, sulphide-bearing iron formation



He described and mapped two series of metamorphic rocks, which he called the 
Keewatin and Coutchkhing. He (Lawson 1913, p.3) described the Keewatin as being 
predominantly volcanic rocks with subordinate amounts of sedimentary rocks. In contrast, 
the Coutchkhing was described as a series of sedimentary rocks free from volcanic rocks 
and stratigraphically below the Keewatin.

Lawson's 1888 definition of the Coutchiching as underlying the Keewatin met with 
disfavour. An International Committee (Adams et al. 1905) visited the Rainy River area 
to investigate Lawson's work. They disagreed with Lawson, and concluded that the sedi 
ments mapped as Coutchiching were younger than the Keewatin.

Lawson (1913) returned to study the area and reconfirmed the existence of the 
Coutchiching as underlying the Keewatin. He also found a sequence of sedimentary rocks, 
younger than the Coutchiching, which overlie the volcanic Keewatin series. He originated 
the term Seine Series for the younger sedimentary rocks. He noted that the granite cut 
the Seine Series. He proposed the name Algoman for this granite and interpreted it as 
being younger than the Laurentian Granite and therefore originated the theory of two 
granitic intrusive events in the Archean.

SUMMARY OF GENERAL GEOLOGY

The map-area is in the southwestern part of the Superior Province of the Precambrian 
Shield. It is at the western end of the Quetico Belt (Stockwell 1964) which extends from 
Manitoba to northeastern Ontario for a total distance of 550 miles (Kalliokoski 1968). 
The regional strike of the Quetico Belt is east to northeast.

The oldest rocks in the area are a volcanic-sedimentary sequence which has been 
injected by sills of gabbro and related mafic rocks. An igneous complex of porphyritic 
quartz monzonite and mafic rocks, which is well exposed in Rocket Islet Bay, cuts the 
metasediments and metavolcanks. This igneous complex is in turn cut by granitic stocks 
and sills. Dikes of diabase and lamprophyre cut the granite and are the youngest rocks 
in the area. The relationship between the granite gneiss in the northwestern part of the 
area and the other rocks of the area was not determined.

An elliptical domal structure, 2 Vi miles long, with its centre in Rice Bay, dominates 
the structure of the map-area. The distribution of metasediments and metavolcanks in 
the area is also influenced by the diapiric intrusion of granitic stocks. The centres of four 
of these granitic stocks are on a northeast-trending line, which extends just north of, and 
parallel to, Swell Bay.

The east-west Quetico Fault, which extends from Lac des Milles Lacs to 5 miles west 
of Rainy Lake, is in the northern part of the area. A zone of crushed granite, augen 
gneiss, and mylonite is associated with this fault.

METAVOLCANICS AND METASEDIMENTS 

Lower Metasediments

The metasediments in the Rainy Lake area were named the Coutchkhing Series by 
Lawson (1888) from the Coutchkhing Rapids at the head of Rainy River. For a more 
complete discussion of the nomenclature see previous section on Nomenclature.
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Three distinct areas of metasediments are in the map-area. Since stratigraphic correla 
tion between the three areas has not been proven, the informal rock stratigraphic term 
metasediments is used in this report.

Metasediments in the centre of an elliptically shaped structural dome in the Rice Bay 
area are referred to as the Rice Bay Metasediments.

A second belt of metasediments extends southwest from Bears Passage along Swell 
Bay to the western edge of the map-area. These will be referred to as the Bears Passage 
Metasediments.

*

The third area of metasdiments is exposed in the southeastern part of the map-area 
and will be referred to as the Southern Metasediments. These metasediments are part of a 
very extensive metasedimentary belt which extends into northeastern Ontario (Satterly 
1958).

Following is a description of each of the three metasedimentary areas.

RICE BAY METASEDIMENTS

The Rice Bay Metasediments form a structural dome, elliptical in shape, in the centre 
of the map-area. This area of metasediments trends northeast and is 8Vi miles long and 
334 miles wide.

This is the most highly metamorphosed area of sedimentary rocks in the map-area, 
with the grade of metamorphism progressively increasing toward the centre of the dome. 
This increase in metamorphism is shown by the obliteration of bedding and the develop 
ment of feldspar porphyroblasts in the centre of the dome. Lawson (1913, p.6, Map 98A) 
interpreted this central part of the dome as an intrusive granite gneiss. Investigations by 
Auk (1958) and the writer have shown that there is no large body of granite in the 
central part of the dome. The central part of the dome is just stratigraphically lower and 
is a more highly metamorphosed section of the sedimentary rocks.

This area of metasediments has an estimated 15 percent granite sills, which have a 
distinctive porphyritic lithology.

Peterman (1959, p.10) estimated that there is a minimum thickness of 7,000 feet of 
metasediments exposed in the Rice Bay area.

These metasediments are classified as fine-grained mica schists, with a grain size 
ranging from 0.2 to 1.0 mm. A fresh sample is grey to pinkish grey, weathering light 
grey. In order of abundance, the rock contains quartz, feldspar, biotite, chlorite, garnet, 
and altered staurolite. The biotite content ranges from 10 to 30 percent with an average 
of 15 percent. Close to the central core, the rock locally contains light coloured spots, 
averaging 8 mm across, which contain no biotite but have a centre of chlorite or 
chlorite and magnetite. These are well developed on the northeastern shore of the lower 
part of Rice Bay.

Some bands and even whole outcrops near the core of the dome contain up to 30 
percent light green chlorite but no biotite. There is a slight increase in the grain size 
(l mm) in these chlorite zones and, in places, the zones are contorted into small tight 
folds. There are a few garnetiferous zones with the best examples being along the north 
western shore of the lower part of Rice Bay south of the narrows. Some bands in this 
area contain up to 50 percent garnet with individual crystals up to Vi inch in diameter. 
Altered staurolite crystals from 2 to 10 mm long are abundant at the eastern end of the 
dome. They were identified in outcrop by their twinned habit. Staurolite is concentrated



in the argillaceous beds. There are good exposures of altered staurolite schist at Highway 
11, east of the road known as Nickel Lake Siding Road. In the central part of the dome, 
the metasediments contain a few feldspar porphyroblasts which are up to 5 mm across.

Granite sills and dikes make up approximately 15 percent of the rocks in Rice Bay 
Dome. These will be described under granitic rocks.

Around the margins of the Rice Bay Dome, original sedimentary bedding may be 
identified in the metasediments. This bedding is due to variations in the grain size and 
variations in the amount of biotite or staurolite. The individual beds range from Vi inch 
to 3 feet in thickness. In the centre of the dome, this bedding is obliterated.

The metasediments are well foliated with the foliation being parallel or subparallel 
to the bedding. The rock is lineated with the lineation being due to blade-shaped clusters 
of biotite on the planes of foliation.

The metasediments in the map-area have all the criteria for greywacke as outlined by 
F. J. Petti john (1957) except they do not have a matrix of slaty composition. The 
original slaty matrix is believed to have been altered to biotite during metamorphism. 
Therefore the rocks may be classified as metagreywacke.

The variety and amounts of minerals present in the Rice Bay Metasediments are 
shown in Table 2, Nos. l to 4.

The original sedimentary particles have been recrystallized so that the rocks now 
consist of sutured grains of quartz and feldspar and foliated flakes of mica. Biotite is the 
most abundant mica but is mostly altered to green mica or chlorite. White mica is usually 
an alteration of plagioclase but, in one sample, forms porphyroblasts, which enclose 
quartz and feldspar grains.

Plagioclase, ranging in composition from Anzz to An37, is the predominant feldspar 
with only trace amounts of potassic feldspar in most samples. Sample 2, Table 2, which 
contains 22.2 percent potassic feldspar, was close to a granite sill and is believed to have 
undergone potassic metasomatism.

The altered porphyroblasts, which were identified in outcrop as staurolite, were found 
to be a mat of white mica with chlorite concentrated at some of the rims.

One of the bleached spots with a chlorite centre, from the centre of the dome, has 
relict fragments of garnet. Therefore it is believed that these bleached spots represent 
altered crystals of garnet.

The presence of plagioclase with an anorthite content greater than 15 percent and 
the presence of staurolite indicate that the rocks were in the almandine-amphibolite facies 
of metamorphism (Winkler 1967). The alteration of staurolite to white mica and 
garnet to chlorite indicates that the rock has undergone retrograde metamorphism from 
the almandine-amphibolite facies to the greenschist facies.

Around the margins of the dome, the Rice Bay Metasediments structurally underlie 
metavolcanics. One-half mile southwest of the narrows separating upper and lower Rice 
Bay, the contact between the metasediments and metavolcanics is exposed. There is an 
abrupt change from a weakly banded biotite-feldspar-quartz schist to a thinly banded 
(Ys to l inch) mafic tuff containing hornblende, biotite, feldspar, and quartz. The two 
units are separated by a 50-foot thick granite sill which has been intruded along the 
contact.

Along the southern edge of the dome, two narrow bands of mafic metavolcanics are 
intercalated with the metasediments.



Rainy Lake Area

i
s
•4?
J

y^

HH

2
W

S
Qri
CO
H

S
Q
W
CO

Ĥ
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The contact between the metasediments and mafic magnetite tuff at the eastern end of 
the domal structure is exposed locally on Highway 11, 34 mile east of the road known as 
the Nickel Lake Station road. The metasediments are banded staurolite-biotite-feldspar- 
quartz schists, which strike N15E and dip 65 degrees east.

The staurolite-bearing metasediments are in contact with a 10-foot band of sandstone 
which contains approximately 10 percent pyrite and 10 percent graphite. East of this is a 
10-foot band of fine-grained biotite-quartz schist and then chlorite schist which grades 
into a magnetite-bearing chlorite schist farther east. Sulphide iron formation is in the 
metasediments northeast of Rice Bay.

Northwest and north of upper Rice Bay, the metasediments are structurally overlain 
by an intermediate to felsic pyroclastic unit. Northwest of Rocky Islet Bay, the same felsic 
metavolcanic unit contains a band of iron formation and is overlain in some places by 
conglomerate which contains pebbles of the iron formation. This establishes a strati 
graphic sequence of metasediments, overlain by felsic metavolcanics, which in turn are 
locally overlain by a boulder conglomerate. Thus, in the Rice Bay area, it can be definitely 
stated that metasediments are structurally and stratigraphically overlain by metavolcanics.

BEARS PASSAGE METASEDIMENTS

The Bears Passage Metasediments form an arcuate belt varying from l to 2 miles in 
width and extending from Redgut Bay southwest to Swell Bay, then west to the edge of 
the map-area.

This belt of metasediments forms an anticlinal structure, which has its axis at the 
centre of the belt. Three small separate stocks of granite are located along this anticlinal 
axis. The diapiric intrusion of these granitic stocks is believed to have been responsible 
for the formation of the anticline.

At the northeastern end of the belt in Redgut Bay, the metasediments interfinger with 
granite and are migmatites.

The Bears Passage Metasediments are lithologically similar to the Rice Bay Meta 
sediments, but this belt has areas of lower grade metamorphic effects where primary 
sedimentary structures are preserved. The Bears Passage Metasediments are fine-grained 
biotite-feldspar-quartz schists and phyllites, which may contain garnet or altered staurolite, 
or both. At Bears Passage there is staurolite across the whole section of metasediments. 
Staurolite is also found at the margins of the granite stocks. The grain size of the Bears 
Passage Metasediments ranges from 0.1 to 0.3 mm.

West of Redgut Bay, and south of Baseline Bay, a 200- to 300-foot wide arcuate 
band of metasediments is exposed between granite and mafic metavolcanics. The rock is a 
fine-grained biotite-feldspar-quartz schist, and is believed to be a remnant of the Bears 
Passage Metasediments. The granite is intrusive into the metasediments but the contact 
between the metavolcanics and the metasediments was not seen.

Four thousand feet east of Moose Point, Redgut Bay, a band of fine-grained biotite- 
feldspar-quartz schist is exposed between migmatite to the west and mafic metavolcanics 
and granite to the east. This band trends northeast and is 9,000 feet long and up to 700 
feet wide. The original rock was a bedded greywacke with some layers of fine-grained 
siltstone. There are porphyroblasts of altered staurolite in some parts of the band. The
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metasediments are cut by granite sills which are more abundant to the west. At the 
contact between the metasediments and metavolcanics to the east, the two rock types are 
intercalated. There are beds of metasediments in the metavolcanics. This band of meta 
sediments appears to be an extension of the Bears Passage metasedimentary belt.

A study of a section across the Bears Passage Metasediments, from the north side of 
Sandpoint Island to the north side of Goose Island, revealed that primary sedimentary 
structures, such as bedding and graded bedding, are in the metasediments from the 
southern edge of the belt to a point 3,000 feet south of the north side of Goose Island. 
North of this point graded beds were not seen and the metasediments are commonly 
porphyroblastic and schistose, and contain approximately 10 percent granite sills. In the 
southern part of this section, where primary sedimentary structures are preserved, cleavage 
is usually at an angle to the bedding, but in the northern part of this section cleavage 
appears to be parallel to the bedding. The southern part of the belt is a phyllite and the 
northern part is a schist. The southern zone of phyllite comprises the northern sides of 
Angling, Red Point, Sandpoint, and Armot Islands, most of Morton, Dude, and Chappie 
Islands, and other small islands in the same area, and includes the narrow metasedimentary 
belt northeast of Shelter Cove. All graded bedding observed in the map-area is confined 
to this zone. North of Shelter Cove this southern zone of the Bears Passage Metasediments 
is separated from the main belt of Bears Passage Metasediments by metavolcanics and 
gabbro at Goose Portage on Sandpoint Island. This same zone is believed to be in fault 
contact with the main belt of Bears Passage Metasediments.

North of Noon Island near the contact between the mafic metavolcanics and meta 
sediments, there is a 15-foot band of laminated chert and carbonate rock. The individual 
laminae are from l to 5 mm thick and range from light to dark grey. The light grey 
bands are more siliceous, but the dark grey zones contain more carbonate.

A carbonaceous rock is on the south side of a small island 500 feet south of Marsh 
Island. It is an aphanitic dark greenish grey rock which in thin section was found to have 
actinolite, calcite, quartz, chlorite, and epidote.

Except for the local carbonate chert bands and the areas of lower grade metamorphic 
effects, the Bears Passage Metasediments are similar to the Rice Bay Metasediments. 
Sample 5 in Table 2 is an average of 10 modal analyses (by Peterman 1959, p.42) from 
the northern part of Sandpoint Island.

The contact between the metavolcanics and metasediments is exposed on Angling, 
Sandpoint, and Armot Islands. Where the metasediments are in contact with felsic 
metavolcanics, it is very difficult to define an exact contact because the two rock types 
are similar. The felsic metavolcanics are recognized by the absence of phyllite bands and 
the presence of rounded blue quartz 'eyes' approximately l mm across. Where in contact 
with mafic metavolcanics at the eastern end of Sandpoint Island, the metasediments 
contain chlorite instead of biotite and are difficult to distinguish from the metavolcanics. 
Graded beds on Morton Island, indicate tops north suggesting that the metasediments 
overlie the metavolcanics.

The reversing of graded beds in the northern part of Sandpoint Island indicates that 
the metasediments are tightly folded. Therefore a stratigraphic interpretation of the 
relative position of the metavolcanics and metasediments at the southern edge of Bears 
Passage Metasediments is not possible until more data on the graded beds close to this 
contact are available.

10



Numerous graded beds were seen in the bedded metasediments northeast of Shelter 
Cove along Highway 11. Graded beds with tops to the north and south were found in 
this area; in one 100-foot section of metasediments the tops were reversed three times. 
This indicates either isoclinal folding or reversed graded bedding. Bishop and Force 
(1969) maintain that reversed graded bedding is rare in deep water deposition, but is 
more abundant in a shallow water environment. On Swell Bay 1,000 feet south of the 
metasedimentary belt, there are mafic metavolcanics containing pillow structures. Recent 
pillow lavas from Hawaii have been deposited in moderately deep water and are not 
formed in shallow waters (Moore and Fiske 1969). It is therefore assumed that the 
graded beds were formed in deep water and are of the normal type and that the rocks in 
this area are folded into tight isoclinal folds.

SOUTHERN METASEDIMENTS

The Southern Metasediments which outcrop in the southeastern part of the map-area 
are part of an extensive belt of metasediments which extends northeast to a point 50 
miles east of Geraldton. This belt has a total length of 330 miles, ranges from 5 to 30 
miles wide, and has an average width of 15 miles (Satterly 1958).

The metasediments of this belt are also similar to the Rice Bay Metasediments with 
the typical rock being a fine-grained biotite-feldspar-quartz schist. Staurolite or garnet are 
locally present but are not abundant. The rock is recrystallized so that bedding and other 
sedimentary features are poorly represented, but the northern 2,000 feet of this belt of 
metasediments is less metamorphosed and the rock is classified as a phyllite. The grain size 
ranges from 0.1 to 1.0 mm with the largest grains being biotite. Plagioclase is the 
dominant feldspar with only trace amounts of potassic feldspar. Sample 8, Table 2 is a 
modal analysis of a typical sample of the Southern Metasediments.

A fault marks the contact between the metasediments and the metavolcanics and 
gabbro to the north. The metasediment close to the fault is a laminated chert-carbonate 
rock, which has a maximum exposed width of 500 feet. This chert-carbonate rock is 
exposed in northeastern Bleak Bay and on small islands along the north shore of Bleak 
Bay. The rock contains light to dark laminations, l to 5 mm wide, and is rich in quartz 
or carbonate. Some dark red chert was found on the islands in northern Bleak Bay. In thin 
section the rock was found to contain an estimated 40 percent fine-grained quartz, 50 
percent fine-grained calcite, and 10 percent foliated chlorite. The quartz and calcite have 
an average grain size of 0.03 mm and are intermixed with some bands being quartz-rich 
and others calcite-rich. The chlorite is also more concentrated in certain bands and is 
responsible for the colour variations.

Where the chert-carbonate rock was affected by the fault, the more siliceous bands 
were fractured into angular fragments whereas the carbonate-rich bands were deformed 
in a plastic manner and flowed around the angular fragments. The resultant rock is a 
breccia with an aphanitic carbonaceous matrix. Lawson (1913, Map 98A) mistook this 
breccia for a conglomerate and thought that it was an extension of the Seine Conglomerate 
which is exposed to the east. Seine Conglomerate does not extend into the present map- 
area, but the rocks described under the metasediments represented on the map by rock 
codes 4a,4b,4c, and 4d may be of the same age.

11



Rainy Lake Area

Lawson (1913, p.44) describes an 8-foot chert-limestone band near the old Golden 
Star Mine 14 miles northeast of Bleak Bay. Since this is at approximately the same 
stratigraphic horizon as the Bleak Bay chert-carbonate rock, it is suggested that they are 
correlative.

All the metasediments discussed to this point in the report have a similar lithology 
and grain size. The uniform lithology, fine grain size, and lack of shallow water sedi 
mentary features indicates that the original sediment was greywacke deposited in a deep 
water environment. The 30 to 40 percent quartz and 25 to 50 percent plagioclase in the 
metasediments (see Table 2) indicates that they were derived from intermediate to 
felsic rocks. The only exposed rock in the map-area which could have been a source for 
the metasediments is the granite gneiss south of Macdonald Inlet. The age relations 
between this granite gneiss and other rocks in the area is unknown. Anhaeusser et al. 
(1969, p.2177-2178) in discussing the composition of the earliest Precambrian crust 
concluded that it was probably of felsic nature. They also suggest that certain migmatite 
areas of the Precambrian Shield might represent altered remnants of this early crust. 
Therefore it is possible that the granite gneiss in the northwestern part of the map-area 
represents part of the original Precambrian crust from which the metasediments were 
derived.

None of the three metasedimentary areas were positively correlated. The lithologic 
similarity and proximity of the Rice Bay Metasediments and Bears Passage Metasediments 
suggest that they may be related. Structurally this is possible.

Metavolcanics

Metavolcanics in the map-area are divided on the basis of field evidence into two 
main categories felsic to intermediate metavolcanics and mafic to intermediate meta- 
volcamcs. The felsic metavolcanics contain less than 15 percent ferromagnesian minerals, 
the intermediate metavolcanics contain between 15 and 35 percent ferromagnesian 
minerals, and the mafic metavolcanics contain greater than 35 percent ferromagnesian 
minerals.

The metavolcanics have been cut by numerous sills of gabbro, ranging from 10 to 
7,000 feet in width. This gabbro is believed to be the hypabyssal equivalent of the mafic 
metavolcanics and to have been injected along planes of weakness in the volcanic pile. 
Gabbro is discussed in the section on Early Mafic Intrusive Rocks.

Most of the metavolcanics are in two main zones. An annular belt of metavolcanics 
from 3,500 to 13,000 feet wide surrounds the Rice Bay Metasediments. The second zone 
is linear, strikes east-northeast along the south side of Swell Bay, and ranges from an 
exposed width of 6,000 feet on Sandpoint Island to a maximum of 24,000 feet at the 
eastern end of Swell Bay. The width of this zone at the eastern side of the map-area is in 
part due to the presence of concordant igneous intrusions and intercalated metasediments.

Northwest and north of Rice Bay, felsic to intermediate metavolcanics stratigraphically 
overlie mafic metavolcanics. For this reason the felsic metavolcanics were placed above 
the mafic metavolcanics in the Table of Lithologic Units (Table 1). South of Swell Bay 
mafic and felsic metavolcanics are intercalated.
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MAFIC TO INTERMEDIATE METAVOLCANICS

Fine-grained plagioclase-hornblende schist is the most abundant mafic metavolcanic. 
This abundance is partly due to poor exposure inasmuch as much of the rock mapped 
as hornblende schist was found to be pillow lava on well exposed clean outcrop. 
Plagioclase-hornblende schist is found everywhere in the map-area except the Sandpoint 
Island area.

The plagioclase-hornblende schist is dark green to black, with the grain size ranging 
from 0.2 to 1.0 mm. The rock is foliated, lineated, and in places banded with the banding 
due to variations in the amount of plagioclase, epidote, and hornblende. The epidote- 
plagioclase-rich bands have boudinage structures and the hornblende-rich bands wrap 
around these more competent boudins.

Samples l to 4, Table 3, show the amounts and types of minerals in the plagioclase- 
hornblende schist. Pillow structures were recognized in Sample 4.

In thin section, the hornblende is subhedral, dark green, and shows strong pleochroism. 
In the lighter coloured hornblende schist, the amphibole is mottled and is a lighter green.

Plagioclase forms anhedral grains interstitial to the hornblende and the anorthite 
content was found to range from An35 to An45. The plagioclase grains are free from 
inclusions and are commonly untwinned, making them difficult to distinguish from 
quartz which is the same grain size and shape. To aid in this distinction the thin sections 
were etched in hydrofluoric acid fumes for three minutes. The plagioclase grains etched 
to a dusty brown and could be distinguished from the clear quartz.

Accessory apatite, sphene, pyrite, and magnetite are ubiquitous. Sample 2, Table 3, 
contains an estimated 2 percent disseminated chalcopyrite (see Noranda Mines Limited, 
Redgut Bay Property, Property No. 17).

Plagioclase with an anorthite content greater than 15 percent and the dark hornblende 
indicate that the rock has been metamorphosed to the almandine-amphibolite facies 
of metamorphism (Winkler 1967).

Pillow lava is abundant in the area with the best exposures along Highway 11 west 
of Nickel Lake and at the eastern end of Grassy Portage Bay. The pillow lava in Grassy 
Portage Bay is relatively undeformed and three top determinations from this area conflict 
with two exposures indicating tops north and one indicating tops south. Some of the 
pillows in this area have a J/^-inch white alteration rim. The pillow lava west of Nickel 
Lake is distorted and stretched parallel to the regional lineation (Photo 1). In a section 
parallel to this lineation, the pillows show extreme stretching and the rock appears to be 
laminated. The pillow lava is lithologically similar to the hornblende schist.

Exposures of aphanitic to fine-grained chlorite schist are found throughout the meta 
volcanic belt south of Swell Bay. The light to dark green chlorite schist is indicative of 
greenschist facies metamorphism (Winkler 1967).

Along the north shore of Little Grassy Lake, a 100- to 150-foot wide band of foliated 
and crenulated chlorite schist is along a fault. The chlorite schist was derived either from 
mafic metavolcanics or gabbro and contains numerous calcite and quartz veins. This band 
of chlorite schist extends southwest into Minnesota (Ojakangas 1969). In Minnesota, the 
Little America Mine had a limited production of gold in the 1890s from quartz-carbonate 
veins in this fault zone (Ojakangas 1969).
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ODM8847
Photo 1-Distorted pillow lava, 6,000 feet west of the highway bridge at Rocky Islet Bay.

Scale, 1-foot rule.

Table 3
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Location

1. Band of plagioclase-hornblende schist in granite gneiss, 4,000 feet south of Macdonald 
Inlet.

2. Chalcopyrite-bearing hornblende schist, 5,000 feet west of Redgut Bay.
3. Plagioclase-hornblende schist, 1,200 feet north of Hopkins Bay.
4. Pillow lava, 4,000 feet west of Nickel Lake on Highway 11.
5. Fine-grained, laminated tuff, northwest of Rocky Islet Bay and southeast of the band of 

conglomerate.
6. Banded fine-grained felsic tuff, 1,500 feet northwest of narrows between Upper and Lower 

Rice Bay.
7. Laminated intermediate metavolcanics, 500 feet east of the northeastern end of Hopkins 

Bay.
8. Banded fine-grained intermediate tuff associated with agglomerate, on Highway 11, 1,000 

feet west of Rocky Inlet Station Road.
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Photo 2-Mafic magnetite-bearing lapilli-tuff from the 

south shore of Grassy Portage Bay at the 
Watten-Halkirk township line.

West of Wind Bay, a small zone of dark green chlorite schist locally contains pyrite, 
sphalerite, and minor chalcopyrite (see section under Description of Properties, M. 
Hupchuk, Wind Bay Property, Property No. 8). The chlorite schist is on strike with a 
lineament which is believed to be a fault and which extends east to Lochart Lake. The 
chlorite schist was probably derived from the surrounding gabbro by shearing.

A unique band of magnetite-bearing lapilli-tuff and tuff extends southwest from the 
eastern end of the Rice Bay Dome to Grassy Portgage Bay. The band ranges from 1,000 
to 2,600 feet in width and is 3 Vi miles long. The unit contains an estimated 10 to 15 
percent disseminated magnetite and shows up as a magnetic high on Map 1158F (ODM- 
GSC 1962a). From the southwestern end of the belt to the northeastern end of Grassy 
Portage Bay, the rock contains rounded fragments of volcanic rock ranging from l to 
30 mm across, and is therefore classified as a lapilli-tuff. The rock is foliated and the 
more resistant fragments stand out in relief on the weathered surface (Photo 2). At 
the northeastern end of this belt is a fine-grained, magnetite-bearing, chlorite-tremolite 
schist which is believed to be the tuffaceous equivalent of the lapilli-tuff.
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The fragments in the lapilli-tuff have a very fine grained texture (0.01 mm) and 
contain plagioclase, quartz, amphibole, chlorite, and magnetite. Other fragments are 
porphyritic and contain plagioclase phenocrysts 0.1 mm long. Magnetite is disseminated 
in the fragments throughout the rock. The rock contains less than 15 percent matrix 
which is coarser grained (0.13 mm) than the fragments and consists of amphibole, 
chlorite, plagioclase, magnetite, and calcite. Two samples of this unit were analyzed 
by the Mineral Research Branch of the Ontario Division of Mines to determine the 
silica content. A sample of lapilli-tuff from the northeastern end of Grassy Portgage 
Bay contains 40.6 percent silica. A sample of magnetite-bearing tuff taken northeast of 
Grassy Portage Bay contains 31.9 percent silica. Based on the silica content, this rock 
unit is classified as a mafic metavolcanic (Nockolds 1954, p.1021, Table 7).

A distinctive unit of brown tuff was encountered in diamond drill hole N22, which 
was drilled by Noranda Mines Limited on the Grassy Portage Bay Property (15). A 
similar rock type is exposed along the north shore of Grassy Portage Bay south of 
Nickel Lake Station. In places, the rock contains up to 0.5 percent copper due to dis 
seminated bornite.

The rock has an average grain size of 0.02 mm and in order of abundance contains 
actinolite, chlorite, epidote, opaque minerals, and quartz. Rounded grey grains of epidote 
which are larger than the average grain size have an average grain size of 0.4 mm and 
are disseminated through the rock. Magnetite and a limonite-stained opaque mineral, 
which may be bornite or pyrite, were identified in thin section. Bornite was identified 
by x-ray diffraction by the Mineral Research Branch of the Ontario Division of Mines. 
The brown colour is due to limonite stain which coats most of the mineral grains.

The contact between the Rice Bay Metasediments and the magnetite-bearing 
pyroclastic unit exposed on Highway 11 is described in the section Rice Bay Meta 
sediments. The contact between the magnetite-bearing pyroclastic unit and the pillow 
lavas to the southeast was not seen. One mile east of Nickel Lake two large inclusions 
(1,200 by 300 feet) of magnetite-bearing tuff are in gabbro.

Inasmuch as the pyroclastic unit is coarser grained at its southwestern end, the 
volcanic vent is believed to have been at this end of the belt.

A small amount of talc schist was found in three places in the map-area. The best 
exposure is on the southeastern side of a peninsula in Rocky Islet Bay 2,800 feet north 
of the highway bridge. A small pit has been dug into the side of a hill exposing the 
talc schist approximately 50 feet from the shore. A lens-shaped zone (approximately 20 
by 50 feet) of greenish grey tremolite-talc schist is surrounded by hornblende schist. 
The central part contains the most talc with the amount of tremolite increasing nearer 
to the hornblende schist. A 10-foot band of tremolite-talc schist is exposed on Highway 
11, 4,000 feet west of the Rocky Islet Bay highway bridge. This is approximately on 
strike with the talc exposure in Rocky Islet Bay.

On Highway 11, 4,000 feet south of the railway overpass in Halkirk Township, an 
outcrop of chlorite-talc schist is believed to be a result of shearing of the surrounding 
gabbro.

A small amount of agglomerate in the map-area was assigned to the mafic meta 
volcanic group. The best exposure of mafic agglomerate is on the southern side of 
Red Pine Island. The eastward extension of this unit is also exposed on Sandpoint 
Island. A foliated chloritic matrix surrounds felsic fragments, which make up from 3 
to 30 percent of the rock. The felsic fragments are lens-shaped and range from l to 
6 inches in length.

Small exposures of similar mafic agglomerate are on the north and south shores of 
the bay south of Reef Point.
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Photo 3-Subhedral porphyroblasts of pyrite (py) and angular frag 
ments of biotite-quartz schist (BQS), in a matrix of fine 
grained pyrrhotite (po). Note that the biotite flakes (black) 

are in both pyrite and pyrrhotite.

IRON FORMATION

Magnetite-bearing and sulphide-bearing iron formations are found throughout the 
map-area. Three zones in the map-area contain most of the iron formation. The individual 
bands of iron formation in these zones are narrow and discontinuous. The three zones 
are listed below:

(1) A zone which extends along Reef Point and northwest of Rocky Islet 
Bay to the northern end of this bay. This zone contains a mixture of 
magnetite- and sulphide-bearing iron formation with the magnetite 
phase being most abundant.

(2) The Windy Point zone which extends from the railroad bridge in Com 
missioners Bay northeast to the highway bridge at the south end of Rocky 
Islet Bay. Small occurrences of sulphide iron formation 6,000 feet east of 
this bridge may be related to the zone. This zone contains discontinuous 
bands of sulphide iron formation with minor amounts of magnetite iron 
formation.

(3) The crescent-shaped Nickel Lake iron formation zone conforms to the 
northern, eastern, and southern shores of Nickel Lake where it has been 
folded into a westward-plunging syncline. The southern arm of this 
crescent-shaped zone extends west along the south bank of Nickel Creek
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and along the south shore of Grassy Portage Bay. The Nickel Lake zone 
contains both sulphide iron formation and magnetite iron formation, with 
sulphide iron formation predominating on the northern and southern 
arms of the crescent, and magnetite iron formation predominating on the 
northeastern shore of Nickel Lake.

Minor occurrences of iron formation are also found in mafic metavolcanics south 
of Bear Pass Station in Farrington Township and in Watten Township 8,000 feet west 
of the Nickel Lake Station.

Throughout the area, the magnetite iron formation consists of banded magnetite 
and chert with the individual bands ranging from Ys to 2 inches in width. The chert has 
been recrystallized, and now has the texture of a fine-grained quartzite. The widest 
magnetite iron formation seen is 150 feet wide and is on Reef Point. Stanol Mines 
Limited [1957] did some exploration work on this iron formation in 1956 and 1957 
(see Section M.H. Douley, Property No. 5).

The sulphide iron formation in the map-area contains pyrite, pyrrhotite, and minor 
amounts of magnetite and chalcopyrite. Either pyrite or pyrrhotite may predominate 
in a given zone of a sulphide iron formation. The sulphide minerals are associated with 
a fine-grained quartzite which is believed to be recrystallized chert. The sulphide minerali 
zation is either massive with the sulphide mineral content greater than 90 percent, or 
disseminated in the fine-grained quartzite. In the massive variety, the pyrrhotite content 
is usually greater than 70 percent. The pyrrhotite is very fine grained (0.2 to 0.5 mm) 
and anhedral. The pyrite is coarser grained (from 0.5 to 15.0 mm) and, in places, 
forms subhedral to euhedral cubes (Photo 3). In the Rocky Islet Bay Prospect (22) on 
the northwestern shore of Rocky Islet Bay, nodules of pyrite up to 40 mm across 
were found in massive pyrrhotite.

FELSIC TO INTERMEDIATE METAVOLCANICS

Most of the felsic to intermediate metavolcanics in the map-area are confined to 
two belts. An arcuate belt of felsic to intermediate metavolcanics is exposed on the 
northwestern side of the Rice Bay Dome. The second belt is south of Swell Bay and 
extends from the eastern edge of the map-area to Red Pine Island. Small amounts of 
felsic to intermediate metavolcanics are also exposed north of the eastern end of Swell 
Bay and at Farrington Station.

Following is a more detailed description of each of these areas of felsic to inter 
mediate metavolcanics.

The zone of felsic to intermediate metavolcanics on the northwestern side of the 
Rice Bay Dome is approximately 12 miles long and has an average width of 1,500 feet. 
The southwestern 4 miles of this belt is predominantly agglomerate whereas the 
remainder of the belt is predominantly a banded tuff.

Two samples of this fine-grained tuff were taken by the author from an outcrop 
northwest of Rocky Islet Bay and were analyzed by the Mineral Research Branch of the 
Ontario Division of Mines, for silica. They were found to contain 53.0 percent silica and 
55.9 percent silica respectively. This is close to the silica content of the average latite 
which is 54.02 percent (Nockolds 1954, p.1017, Table 4, No. II). Therefore, this unit 
has an intermediate composition and is classified with the felsic metavolcanics.
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South of Swell Bay the most abundant rock type in the felsic to intermediate rocks 
is a dark grey porphyritic metavolcanic with an aphanitic matrix. Minor amounts of 
agglomerate, aphanitic metavolcanics, and fine-grained banded tuff are also in this belt.

Two samples of these metavolcanics were analyzed by the Mineral Research Branch 
of the Ontario Division of Mines, for silica. The first sample was classified as a felsic 
porphyritic metavolcanic and contains 10 percent quartz phenocrysts in an aphanitic dark 
grey matrix. This sample has 74.9 percent silica. The second sample, which contains 77.9 
percent silica, is an aphanitic dark grey metavolcanic with flow bands l to 2 mm wide. 
Nockolds' average rhyolite (Nockolds 1954, p.1013, Table l, No. VI) contains 72.31 
percent silica. Therefore, at least some of the metavolcanics south of Swell Bay are felsic 
in composition.

On the western boundary of Indian Reserve No. 26A, 1,000 feet north of Highway 
11, there is a small isolated band of foliated aphanitic felsic volcanic rock. This rock 
has small amounts of disseminated pyrrhotite, pyrite, and minor chalcopyrite.

Three thousand feet north of Shelter Cove is a small zone in which felsic and inter 
mediate metavolcanic units are intercalated with mafic metavolcanics.

A unit of banded aphanitic to very fine grained felsic metavolcanics, 15,000 feet long 
by 300 feet wide, is exposed 500 feet south of Farrington Station. Where well developed, 
the bands range from 1/6 inch to l inch in width and are dark to light grey or pinkish 
grey. Some of the bands are fine-grained hornblende schist. This is believed to be a tuff 
of felsic to intermediate composition.

A description of the felsic to intermediate metavolcanic rock types as listed in Table 
of Lithologic Units follows.

Felsic metavolcanics classified as volcanic rocks of intermediate composition with 
minor amounts of mafic metavolcanics are abundant in the map-area. The intermediate 
metavolcanics in the felsic to intermediate metavolcanic belt along the northwestern 
side of the Rice Bay Dome are of this type and were studied in detail. The rock in this 
area is a light to dark grey biotite-hornblende-quartz-pagioclase schist with a fine-grained 
(0.1 to 1.0 mm) granular texture. The rock is usually banded with the bands ranging 
from 2 to 5 mm in width. The banding is due to variations in the colour index which 
ranges from 30 to 55. At first, because of its banding and fine-grained granular texture, 
this rock was thought to be a metasediment. A more detailed megascopic and microscopic 
examination established the following criteria which distinguishes this rock from the 
metasediments in the map-area (Table 3, Samples 5,6,7):

(1) Hornblende predominates over biotite whereas in the metasediments 
(Table 2) hornblende is absent. In the metavolcanic rocks, the hornblende 
is associated with plagioclase and the biotite is associated with quartz.

(2) Plagioclase predominates over quartz in the metavolcanics, but in the 
metasediments quartz usually predominates over plagioclase. The anorthite 
content of the plagioclase in the metasediments ranges from 20 to 30 
percent, but in the intermediate tuffs ranges from 30 to 40 percent.

(3) Agglomerate was found intercalated with fine-grained tuff northwest of 
Rice Bay. In the southwestern end of this belt of felsic to intermediate 
metavolcanics, agglomerate is the predominant rock type.

(4) A brecciated zone, 6 to 8 inches wide, is in the intermediate tuff northwest 
of Rice Bay. This breccia zone was seen in two outcrops, which were on 
strike and 1,200 feet apart. The breccia contains angular fragments, up 
to 2 inches across, of the enclosing intermediate banded tuff. A similar
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Photo 4-A pyroclastic unit containing few felsic frag 
ments, interfingering with a pyroclastic unit 
containing numerous felsic fragments, High 
way 11, 3,000 feet northeast of road to Rocky 

Inlet Station. Scale 1-foot rule.

breccia was found in felsic metavolcanics on the western side of Red 
Pine Island. These breccia zones are believed to be caused by the discharge 
of high pressure volcanic gas along planes of weakness in the tuff.

In addition to the tuff described above, felsic to intermediate tuff is also found in the 
metavolcanic belt south of Swell Bay and in the felsic metavolcanic belt south of 
Farrington Station. In all the outcrops observed, the rock is fine grained and has a 
granular or sugary texture on the weathered surface. Banding is always present but may 
be weak, well defined, contorted, or straight. The colour index which is dependent upon 
the biotite and hornblende content ranges from 5 to 75.

Sericite schist is only exposed in a few outcrops in the area. It is believed to be 
caused by shearing of the more massive felsic metavolcanics. A good exposure of sericite 
schist is at Highway 11 north of Commissioners Bay near the contact between the 
felsic and mafic metavolcanics.
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Agglomerate is best exposed in the felsic to intermediate metavolcanic belt which 
extends from Gash Point along Highway 11 to a point 2,000 feet north of Commissioners 
Bay. Small amounts of agglomerate were also found in the metavolcanic belt south of 
Swell Bay.

The agglomerate exposed at Highway 11 contains light grey aphanitic felsic frag 
ments in a dark grey to black hornblende-rich matrix. The lens-shaped fragments are 
stretched parallel to the regional foliation and may make up from 5 to 70 percent of 
the rock. The largest felsic fragment seen was 3 inches by 20 inches. Where the fragments 
are highly stretched, the rock has a banded appearance and was first classified as a meta 
sediment. In one exposure at Highway 11 northeast of Rocky Inlet Station, an 
agglomerate unit rich in felsic fragments interfingers with an agglomerate unit containing 
only 5 percent felsic fragments (Photo 4). This suggests that there were two separate 
vents extruding material of different composition.

Along the Rocky Inlet Station road to Commissioners Bay, the matrix of the 
agglomerate becomes more felsic. At Commissioners Bay, it is difficult to distinguish 
the felsic fragments from the felsic matrix.

In the approximate order of abundance, the matrix of the agglomerate contains 
hornblende, plagioclase, quartz, biotite, epidote, and bands rich in garnet. The grain size 
ranges from 0.03 to 0.50 mm with an average of 0.10 mm. The colour index ranges 
from 20 to 80 with the predominant ferromagnesian mineral being hornblende accom 
panied by biotite. The matrix is foliated, lineated, and in part banded. As the felsic 
fragments in the agglomerate decrease in number, the banding becomes more pronounced 
and the rock grades into banded tuff.

The light grey felsic fragments are aphanitic, very fine grained, or porphyritic, and 
range from felsic to intermediate in composition. The ends of the fragments are either 
pointed or feathered. Stretching parallel to the lineation has caused the fragments to be 
up to 18 times as long as they are wide.

The contact between this agglomerate with associated tuff and the Bears Passage 
belt of metasediments is exposed on Highway 11, 1,000 feet west of the Rocky Inlet 
Station road. The fine-grained biotite-feldspar-quartz schist is interbanded with a banded 
hornblende-rich tuff over a distance of 25 feet.

Felsic metavolcanics which have an aphanitic matrix and contain phenocrysts of 
quartz and (or) plagioclase are abundant in the map-area, particularly in the metavol 
canic belt south of Swell Bay. The quartz porphyry metavolcanics are more abundant 
than the plagioclase porphyry metavolcanics.

The quartz phenocrysts are colourless or light blue and most have a rounded outline. 
A few square phenocrysts of quartz were found in some exposures. The quartz pheno 
crysts are from 0.5 to 1.0 mm across and make up from 5 to 15 percent of the rock.

The white plagioclase phenocrysts are lens-shaped, range from 0.5 to 5.0 mm across, 
and may make up 70 percent of the rock.

Where well exposed, it was noted that the amount and type of phenocrysts in the 
metavolcanics are consistent within a given band. For example, on the western side of 
Wind Bay, a 300-foot band of porphyry contains approximately 60 percent plagioclase 
phenocrysts which have an average diameter of 4 mm. This unit was traced over a 
strike-length of 1,000 feet. Each of these porphyritic units is believed to represent a 
single volcanic eruptive event.
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In thin section, the felsic porphyry was found to contain quartz, plagioclase, white 
mica, biotite, and potassic feldspar with the latter mineral usually making up less than 
l percent of the rock. The sutured felsic matrix has an average grain size of 0.01 mm 
and in places embays the phenocrysts of quartz and plagioclase. The phenocrysts are 
either single crystals or an aggregate of several crystals. The plagioclase phenocrysts are 
very much altered, but in one thin section the anorthite content was determined to be 
25 percent.

A thin section from a rock sample from the western side of Wind Bay has radiating 
quartz and feldspar crystals which form rounded spherulites approximately 0.5 mm in 
diameter. Some of these radiating quartz-feldspar intergrowths have quartz phenocrysts 
in the centre.

METASEDIMENTS

A small amount of chert, conglomerate, and metagreywacke overlie the metavolcanics. 
These metasediments may be correlative with the Seine Conglomerate which is well 
developed east of the map-area.

A thin persistent band of chert and metamorphosed greywacke is at the southeastern 
part of Swell Bay. The band is 100 feet wide and was traced along strike east from 
Swell Bay for a distance of 5,000 feet. Seven thousand feet east of the projected strike 
of this band, a similar band of metagreywacke is exposed on the western shore of a 
small lake south of Gagne Lake. Banded chert is the predominant rock type at the 
western end of the band whereas fine-grained biotite-feldspar-quartz schist or metasilt- 
stone is the predominant rock type at the eastern end of the band. The chert bands have 
an average width of 5 mm and are white to light grey with minor amounts of limonite 
staining. One graded bed indicating tops to the north was found in this band. This sug 
gests that the chert and metasiltstone were laid down on top of the felsic metavolcanics. 
This band of metasediments is believed to mark a break in the felsic volcanism. Quartz 
for the chert was probably derived from the underlying felsic metavolcanics. This chert 
band may be a good place to prospect for base metals (see section Recommendations to 
Prospectors under Economic Geology.

Lawson (1913, Map 98A) mapped a band of conglomerate in this area. However no 
conglomerate was found in this part of the map-area by the author.

A band of polymictic boulder conglomerate and associated fine-grained metasedi 
ments is exposed between Rocky Islet Bay and Hopkins Bay. The unit, which is up to 
800 feet wide, strikes southwest and then west along the northern side of Reef Point 
for a total length of 4M miles.

Two 100- to 150-foot wide bands of conglomerate are intercalated with metavolcanics 
on the peninsula between Millers and Prospect Bays. A 10-foot band of conglomerate is 
intercalated with metavolcanics on the south side of Prospect Bay.

Lenses of fine-grained metasediments, which are locally porphyroblastic, are exposed 
on Reef Point and both sides of Millers Bay south of Reef Point.

The conglomerate is best exposed along the power line between Rocky Islet Bay and 
Hopkins Bay. The most obvious fragments are rounded lens-shaped granitic pebbles, 
cobbles, and boulders, which make up from 3 to 50 percent of the rock. Quartz pebbles 
and some fragments of iron formation were also found.
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Photo 5-Conglomerate with granitic fragments and elongated fragments of intermediate 
metavolcanics, 1,000 feet northwest of Rocky Islet Bay.

The granitic fragments are fine to medium grained and contain from 5 to 20 percent 
biotite. The largest granitic fragment seen was 10 inches by 6 inches. A thin section of 
a typical granitic fragment contains an estimated 40 percent quartz, 40 percent plagioclase 
(Ana?), 10 percent biotite, and 10 percent epidote, and is classified as an oligoclase 
trondhjemite. A second fragment containing 10 percent quartz, 20 percent biotite, and 
70 percent plagioclase (An35 ) is called a quartz diorite. A third boulder which is a true 
granite contains an estimated 40 percent quartz, 45 percent microcline, 5 percent plagio 
clase, 5 percent biotite, and 5 percent epidote.

The conglomerate appears to have a fine-grained banded matrix of biotite-hornblende- 
feldspar-quartz schist, but a closer examination reveals that the bands are actually long 
narrow discontinuous lenses. These lenses are stretched fragments of biotite-hornblende- 
feldspar-quartz schist which were derived from the intermediate metavolcanics to the 
southeast. These fragments, which are up to 6 inches long and only Ys inch wide, tend 
to wrap around the more competent granitic fragments (Photo 5). The biotite-horn- 
blende-feldspar-quartz schist fragments probably had at the time of deposition, platy 
habit which was then accentuated during metamorphism.

Sample 9, Table 2, is a modal analysis of a thin section cut through several of these 
fragments. The texture and mineralogy is similar to the intermediate to felsic metavol 
canics to the southwest.

The conglomerate intercalated with the metavolcanics in the Prospect Bay area is 
similar to the conglomerate exposed at the power line.
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Fine-grained biotite-feldspar-quartz schist is associated with the conglomerate and 
is also found intercalated with metavolcanics on Reef Point. This rock is lithologically 
similar to the Rice Bay Metasediments. In certain bands along the power line exposure 
and more notably in the area at the bay south of Reef Point, the fine-grained biotite- 
feldspar-quartz schist has developed porphyroblasts of plagioclase. The rock may contain 
25 percent of these white plagioclase porphyroblasts, which are up to 10 mm across.

A small amount of iron formation, and sulphide-bearing iron formation, is in 
porphyroblastic biotite-feldspar schist on the south side of Reef Point.

EARLY MAFIC INTRUSIVE ROCKS

Mafic intrusive rocks are estimated to make up 20 percent of the exposed rock in 
the map-area. In the following paragraphs they are discussed under four headings. In 
order of abundance in the map-area, these divisions are: hornblende gabbro, the Grassy 
Portage Bay Gabbro, oxide-bearing gabbro, and anorthosite.

HORNBLENDE GABBRO

Medium-grained hornblende gabbro is the most abundant mafic intrusive rock in 
the area. It is in the three crescent-shaped gabbro sills near Nickel Lake and it includes 
all the gabbro in the metavolcanic belt south and east of Swell Bay, except the oxide- 
bearing gabbro.

The gabbro forms parallel intrusive bodies which have been injected into the 
volcanic-sedimentary pile along planes of weakness. Some of this hornblende gabbro 
may also represent the coarser grained parts of thick extrusive flows.

The typical hornblende gabbro is fine to medium grained, with an average grain 
size of LO mm. On Sandpoint Island, the gabbro has a wide variation in grain size from 
fine to coarse. The fine-grained phases are difficult to distinguish from the mafic 
metavolcanics.

The gabbro sills are usually massive, but contain foliated zones, approximately l 
foot wide, which may be the result of shearing. The contacts of these gabbro sills are 
frequently foliated and lineated, but the medium-grained rock extends right up to the 
contact. A subophitic to ophitic texture was observed in places, particularly in the 
coarser grained gabbro.

The colour index ranges from 40 to 90 with an average of 65. The predominant 
ferromagnesian mineral is amphibole with minor amounts of biotite in the foliated 
gabbro. In typical gabbro, the amphibole is dark green to black, but on Sandpoint 
Island the amphibole is light green.

West of Sand Point on the south side of Sandpoint Island, the gabbro contains 5 to 
10 percent light blue quartz crystals, 2 mm in diameter. A local zone in the gabbro on 
the north shore of Swell Bay also contains 5 percent light blue quartz crystals.

The predominant minerals in the gabbro are hornblende and plagioclase, which make 
up over 90 percent of the rock. Minor amounts of epidote, quartz, and biotite are 
usually found and trace amounts of sphene and iron-titanium oxides are ubiquitous. 
The typical amphibole is dark green, strongly pleochroic, and is classified as hornblende. 
Light green tremolite and fibrous light green uralite were also seen in thin section, 
particularly from the gabbro on Sandpoint Island. Much of the amphibole may be 
altered pyroxene. Plagioclase shows weak to strong alteration and the anorthite content 
of three samples is An40, An47, and An48. Biotite was only observed in a few samples
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and is an alteration product of amphibole. Prior to metamorphism, the original rock is 
believed to have been gabbro. During metamorphism some calcium from the plagioclase 
formed epidote and the pyroxenes were converted to amphibole.

These parallel bodies of hornblende gabbro are believed to be the intrusive hypabys 
sal equivalents of the mafic metavolcanics. Inclusions of metasediments, mafic metavol- 
canics, coarse-grained anorthositic gabbro, and anorthosite are in the gabbro. Therefore 
it is younger than the metasediments, metavolcanics, and anorthosite. The gabbro is cut 
by and is therefore older than granitic rocks in the area.

GRASSY PORTAGE BAY MAFIC SILL

The Grassy Portage Bay Sill is a crescent-shaped mafic intrusive complex which 
wraps around the southeastern quadrant of the Rice Bay Dome. It is lens-shaped, being 
13 miles long and up to 7,000 feet wide. Copper mineralization on the north side of 
this sill near the Watten-Halkirk township boundary line is currently being explored 
by Seemar Mines Limited under option from Noranda Mines Limited (see Noranda 
Mines Limited, Grassy Portage Bay, Property 15 under section on Economic Geology).

The sill contains the following rock types which are listed in order of decreasing 
abundance: hornblende gabbro, anorthositic gabbro, garnetiferous gabbro, fine-grained 
gabbro dikes, and hornblendite. The coarse-grained anorthositic gabbro is exposed in 
the centre of the sill, east of the Watten-Halkirk township line. Hornblende gabbro is 
the predominant rock type on either side of this anorthositic gabbro core and is the 
main rock type of the sill in Watten Township. The garnetiferous gabbro is a local 
phase which is best developed on the southeastern side of the sill where it is in contact 
with metasediments. Hornblendite is exposed in Halkirk Township where it forms a 
narrow border phase along the northern contact between the gabbro and mafic metavol 
canics. Narrow dikes of fine-grained gabbro cut all other mafic rocks in the Grassy 
Portage Bay Sill.

Following is a brief description of each of the rock types in the Grassy Portage 
Bay Sill.

The anorthositic gabbro forms the core of the sill in Halkirk Township and also 
occurs in small unmapped patches in Watten Township. It is a coarse-grained rock 
containing equant subhedral crystals of plagioclase from 10 to 15 mm across which 
are surrounded by interstitial grains of amphibole. The colour index ranges from 20 to 
45 with an average of 30.

Two- to four-inch wide primary bands of alternating hornblende-rich and hornblende- 
poor gabbro were seen in two outcrops in the anorthositic gabbro core.

In thin section the amphibole crystals are fibrous and have a weak variable pleo 
chroism. A trace amount of biotite and chlorite is associated with the amphibole. The 
large plagioclase grains are partially altered and are twinned in a complex manner. The 
anorthite content of two samples is An47 and Ango, respectively.

Although the contact between the anorthositic gabbro core and the surrounding 
hornblende gabbro was not seen, inclusions of anorthositic gabbro in the hornblende 
gabbro indicate that the anorthositic gabbro is the older rock.

The hornblende gabbro is exposed on either side of the anorthositic gabbro core 
and makes up most of the sill in Watten Township. It is the predominant rock type 
in the Grassy Portage Bay Sill.

The hornblende gabbro is medium to coarse grained with an average grain size of 
2 to 3 mm and may be massive or foliated. The rock consists essentially of hornblende
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and plagioclase and has a colour index ranging from 65 to 80. In addition to the 
plagioclase and amphibole, the rock contains minor amounts of quartz and trace amounts 
of sulphide and oxide minerals and sphene. The oxide is ilmenite which is commonly 
rimmed by sphene. The quartz is in the plagioclase or amphibole crystals and is believed 
to be an alteration product of these minerals.

At the northern contact of the hornblende gabbro and the mafic metavolcanics near 
the Watten-Halkirk township boundary, the hornblende gabbro contains zones of dis 
seminated chalcopyrite and pyrrhotite which may have economic potential. The sulphide 
mineral zones and associated alteration effects in the hornblende gabbro are discussed in 
the section on the Grassy Portage Bay Property of Noranda Mines Limited (15).

At Highway 11 near the southern contact of the sill and the metasediments, the 
hornblende gabbro contains up to 20 percent red garnets which have an average diameter 
of 2 mm. The garnetiferous zone exposed on the highway is 1,000 feet wide. Discon 
tinuous garnetiferous zones occur along the south side of the Grassy Portage Bay Sill 
from a point north of Joint Bay to Redgut Bay. In thin section, the garnetiferous gabbro 
was found to contain up to 20 percent quartz. The garnet and associated quartz are 
believed to have resulted from assimilation of the metasediments by the gabbro. There 
are several inclusions of metasediments in the garnetiferous gabbro.

Northwest of Noranda Mines Limited base line (Figure 3 in section on Noranda 
Mines Limited, Grassy Portage Bay Property, No. 15) along the contact between the 
hornblende gabbro and mafic metavolcanics, there is a band of medium-grained horn 
blendite. The hornblendite band has an average width of 50 feet and is 1,800 feet long. 
The rock has a medium-grained massive fabric and contains more than 90 percent horn 
blende with the remainder of the rock being plagioclase. The anorthite content from one 
sample was determined to be 58 percent. The amphibole consists of aggregates of fine 
grained fibrous crystals. Some of the amphibole is altered to biotite and chlorite. At a 
point 400 feet east of the Noranda Mines Limited base line, the contact between the 
hornblende gabbro and hornblendite is exposed. The hornblende gabbro is intrusive 
into and contains inclusions of the hornblendite.

Fine-grained massive gabbro dikes cut all other phases of the Grassy Portage Bay 
Sill. The mafic dikes have a colour index of approximately 75 and are chilled at the 
contacts. The widest dike seen has a width of 100 feet. The mineralogy is similar to 
the hornblende gabbro discussed above and plagioclase from one sample has an anorthite 
content of 40 percent.

Whole rock chemical analyses of samples of the hornblende gabbro, hornblendite, and 
fine-grained gabbro dikes by the Mineral Research Branch of the Ontario Division of 
Mines are listed in Table 4 along with the average chemical composition of hornblendite, 
pyroxenite, gabbro, and diorite as compiled by Nockolds (1954).

The chemical analysis of the hornblendite best fits the average hornblendite analysis 
compiled by Nockolds. The hornblende gabbro and fine-grained gabbro dikes are 
chemically similar. In comparison with the average analyses of diorite and gabbro by 
Nockolds (1954), these samples have more chemical similarities with the average 
gabbro. In three samples of the hornblende gabbro and one of the fine-grained gabbro 
dike, the anorthite content ranged from An40 to An52 with an average of An46. This is 
close to the anorthite content of 50 percent which is used to separate diorite and gabbro 
(Brown 1952). The hornblendite, anorthositic gabbro, hornblende gabbro, and fine 
grained gabbro dikes are believed to have been differentiated from a common mafic 
magma.
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CHEMICAL ANALYSES OF THE GRASSY PORTAGE BAY 
Table 4 MAFIC SILL

SiO,
A12OS
Fe2O3
FeO
MgO
CaO
NaaO
K2O
H.O+
H2O-
coa
TiO2
P306
S
MnO
Total

1

50.4
8.92
1.39

12.8
10.9
11.0

1.08
0.29
0.39
0.16
0.15
0.63
0.09
0.02
0.25

98.5

2

42.00
11.39
5.27

10.30
12.35
11.31

1.80
0.84
1.31
 
 
2.86
0.33
_
0.24

100.00

3

50.50
4.10
2.44
7.37

21.71
12.00
0.45
0.21
0.47
 
 

.53
0.09
_
0.13

100.00

4

52.4
15.2
2.00

10.0
5.70

10.7
1.90
0.36
0.70
0.16
0.16
0.62
0.10
0.07
0.19

100.3

5

50.2
14.5

1.85
11.0
6.05

11.1
1.62
0.15
0.57
0.18
0.35
1.11
0.12
0.09
0.21

99.1

6

48.36
16.84
2.55
7.92
8.06

11.07
2.26
0.56
0.64
 
 
1.32
0.24
   
0.18

100.00

7

51.86
16.40
2.73
6.97
6.12
8.40
3.36
1.33
0.80
 
 
1.50
0.35
 
0.18

100.00

1. Medium-grained hornblendite (Grassy Portage Bay gabbro sill), on Noranda Mines Lim 
ited, Grassy Portage Bay Property (15) (Ontario Division of Mines, Mineral Research Branch).

2. Average chemical analysis of 15 samples of hornblendite (Nockolds 1954, p. 102 2, Table 8, 
No.8).

3. Average chemical analysis of 46 pyroxenite samples (Nockolds 1954, p.1022, Table 8, 
No.l).

4. Medium-grained hornblende gabbro (Grassy Portage Bay gabbro sill) from diamond drill 
core on Noranda Mines Limited, Grassy Portage Bay Property (15) (Ontario Division of Mines, 
Mineral Research Branch).

5. Fine-grained hornblende gabbro dike (cutting the Grassy Portage Bay gabbro sill) from 
Noranda Mines Limited, Grassy Portage Bay Property (15) (Ontario Division of Mines, Mineral 
Research Branch).

6. Average chemical analysis of 160 samples of gabbro (Nockolds 1954, p.1020, Table 7, 
No.l).

7. Average chemical analysis of 150 samples of diorite (Nockolds 1954, p. 1019, Table 6, 
No.l).

OXIDE-BEARING GABBRO

The southwestern end of a 16-mile long oxide-bearing gabbro sill is exposed in 
Farrington and Halkirk Townships north of Seine Bay. In the map-area, the sill is 7 
miles long and ranges from 300 feet to 3,000 feet in width. The rock types seen in 
order of decreasing abundance are: medium-grained gabbro, coarse-grained anorthositic 
gabbro, and fine-grained gabbro dikes.

Medium-grained massive gabbro is the most abundant rock type in the sill. It has 
a colour index ranging from 35 to 70 and the mafic mineral is fibrous amphibole 
classified as uralite. Relict diallage structure was seen in some of the uralite indicating 
that this is an alteration product of clinopyroxene. In a report by A.L. Parsons (1918), 
augite is described as being in the oxide-bearing gabbro. The plagioclase shows moderate 
to strong alteration to saussurite. The anorthite content in one sample was determined to 
be An47. Ilmenite and magnetite are almost always disseminated in trace amounts in the 
gabbro and are commonly present in amounts ranging from 5 to 15 percent. The massive 
and disseminated oxide 2ones which have some economic interest are in this medium- 
grained gabbro.
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Photo 6-Coarse-grained anorthosite from the south side of one of the islands in 
the Scott Islands group, Seine Bay.

"Patches" of coarse-grained anorthositic gabbro are scattered throughout the southern 
part of the oxide-bearing gabbro sill. This anorthositic gabbro is similar to the anortho 
sitic gabbro core of the gabbro of the Grassy Portage Bay Sill.

An oxide phase is concentrated in a narrow discontinuous zone 200 to 800 feet 
south of the northern contact of the sill. This zone may contain either disseminated or 
massive and disseminated magnetite and ilmenite. The massive oxide mineral zones, 
which are up to 10 feet wide in the map-area, usually have disseminated zones of oxide 
on either side.

A few fine-grained gabbro dikes with chilled contacts cut all other rocks in the 
oxide-bearing sill. These dikes are similar to the gabbro dikes in the Grassy Portage 
Bay Sill.

ANORTHOSITE

Coarse-grained anorthosite is exposed on the shore and islands along the south side 
of Seine Bay. In the map-area, the anorthosite body has an exposed width of 4,000 feet 
and a length of 9 miles.

The rock consists of large rounded crystals which in the field resemble plagioclase 
crystals and which range in size from *4 inch to 4 inches with an average diameter of 
1/2 inch (Photo 6). The crystals are cut by abundant subparallel open tension fractures 
which may have been developed during regional metamorphism. In thin section, the 
plagioclase was found to have been completely altered to a fine-grained (0.20 mm) mat 
of zoisite, quartz, and chlorite.

The interstitial anhedral ferromagnesian minerals are completely altered to a fine 
grained chlorite. The colour index ranges from 10 to 35 with an average of approximately
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20. Therefore the rock should be classified as a gabbroic anorthosite (Buddington 1939).
In some outcrops, the anorthosite contains anorthosite inclusions which have a 

different colour index or texture from the host anorthosite. Inclusions of mafic metavol- 
canics were also seen in the anorthosite with the largest inclusion measuring 10 feet by 
50 feet.

Numerous chloritic shear zones from l inch to 3 feet wide are in the anorthosite. 
These shear zones are subparallel to the southern contact and trend north-northeast.

Near the contact the anorthosite commonly contains disseminated flakes of green 
fuchsite which was mistaken by the author for malachite when first observed.

The anorthosite is cut by narrow dikes of fine-grained gabbro and aphanitic to fine 
grained aplite.

The contact between the anorthosite and medium-grained gabbro to the south is 
marked by a narrow chloritic shear zone or a complex breccia zone up to 500 feet wide. 
The breccia zone, which is well exposed on the east end of the large island south of 
Scott Island, is a complex mixture of anorthosite, fine- to medium-grained gabbro, and 
medium-grained white granite. The medium-grained white granite contains inclusions of 
medium-grained gabbro and anorthosite and seems to have been injected into the 
breccia zone.

South of the breccia zone several inclusions of coarse-grained anorthosite were found 
in the medium-grained gabbro, indicating that this rock is the younger of the two.

The world wide association of anorthosite with titanium-bearing rocks (Rose 1969) 
and the spatial proximity of the coarse-grained anorthosite and oxide-bearing gabbro 
suggests that these rocks are different phases of the same magma.

FELSIC AND INTERMEDIATE INTRUSIVE ROCKS 

Rocky Islet Bay Complex

The Rocky Islet Bay Complex is an intrusive complex ranging in composition from 
hornblendite to porphyritic quartz monzonite and is well exposed in the Rocky Islet 
Bay area. These rocks also are exposed on the islands at the east end of the Fort Frances 
Causeway, in the area of Hopkins Bay, on Hostess and Cheery Islands, and north of the 
Quetico Fault zone in the northern part of the map-area.

The complex consists of two phases. The mafic phase consists of hornblendite, gabbro, 
diorite, and quartz diorite; the more felsic phase is a porphyritic quartz monzonite 
(Geological Maps 2278, 2279, back pocket). Except for the hornblendite which was cut 
by diorite in several places, the different rock types in the mafic phase have gradational 
variations.

Medium- to coarse-grained massive hornblendite is exposed at Highway 11 where it 
crosses Lobstick Island and at Rocky Islet Bay. The rock is made up of equant grains of 
amphibole with minor amounts of biotite, plagioclase, quartz, and apatite. In the exposure 
on Lobstick Island, the hornblendite is cut by medium-grained diorite. Hornblendite is 
estimated to make up less than 2 percent of the mafic rocks in the Rocky Islet Bay 
Complex.

The remainder of the mafic phase in the Rocky Islet Bay Complex ranges from 
gabbro to quartz diorite with diorite being the most abundant rock type. In an examina 
tion of eight thin sections of this phase, one was classified as gabbro, four as diorite, and 
three as quartz diorite. Typical diorite or quartz diorite is medium- to coarse-grained with
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Photo 7-Porphyritic quartz monzonite, 3,000 feet south of Sunday Island.

an average grain size of 3 mm and is foliated with some massive sections. The massive 
variety is most abundant in the Lobstick Island area and is absent or present only in minor 
amounts in the other areas. The colour index ranges from 25 to 65 with an average of 40. 
Black hornblende is the predominant ferromagnesian mineral along with approximately 
5 percent biotite. One sample from Lobstick Island contains clinopyroxene which is 
partially altered to hornblende. The rest of the rock is predominantly white plagioclase 
which gives the rock a distinctive black and white weathered surface. The anorthite 
content of the plagioclase in six samples was found to range from 25 to 60 percent with 
an average of 43 percent.

Quartz may make up to 15 percent of the rock, but is usually present in amounts less 
than 7 percent. Trace amounts of microcline are usually present. Accessory minerals are 
apatite, sphene, pyrite, magnetite, and myrmekite.

This mafic phase is intrusive into metavolcanics and metasediments. It is cut by 
porphyritic quartz monzonite, granite, and diabase. The contact between diorite and mafic 
metavolcanics is exposed on the eastern side of Rocky Islet Bay 500 feet south of the 
entrance to Rice Bay. The diorite is medium-grained right up to the contact with the 
black hornblende schist which has been locally recrystallized. Sills of diorite cut the horn 
blende schist near the contact. On Hostess Island diorite is separated from granite gneiss 
by a thin persistent band of hornblende schist less than 50 feet wide. On the western 
side of Highway 11, 1,500 feet south of the north end of Lobstick Island, the diorite 
contains large inclusions of metasediment.
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Table 5 CHEMICAL ANALYSES OF ROCKY ISLET BAY COMPLEX

SiO2
AlaO3
Fe2O3
FeO
MgO
CaO
Na2O
K2O
HSO+
H2O-
CO2
TiOs
P205
S
MnO
Total

52.5
8.90
1.75
6.89

15.7
9.50
1.16
0.60
1.85
0.15
0.16
0.55
0.14
0.02
0.18

100.0

49.0
12.1
3.67

13.0
4.55
9.10
1.69
0.67
1.75
0.30
0.10
2.32
0.17
0.20
0.23

98.8

63.6
17.9

1.48
2.04
1.75
3.40
4.12
3.90
0.81
0.20
0.12
0.27
0.24
0.01
0.04

99.9

1. Medium- to coarse-grained hornblendite (Rocky Islet Bay Complex), from a road cut on 
Highway 11, 500 feet south of the quarry on Lobstick Island (Ontario Division of Mines, Mineral 
Research Branch).

2. Medium-grained diorite (Rocky Islet Bay Complex), from the quarry 3,000 feet southwest 
of the junction between Rocky Islet Station Road, and Highway 11 (Ontario Division of Mines, 
Mineral Research Branch).

3. Porphyritic quartz monzonite (Rocky Islet Bay Complex), from the shore of Rainy Lake, 
4,000 feet south of Sunday Island (Ontario Division of Mines, Mineral Research Branch).

Porphyritic quartz monzonite makes up approximately 50 percent of the Rocky Islet 
Bay Complex. It contains an average of 25 percent feldspar phenocrysts up to 20 mm 
long, which are set in a medium-grained matrix and stand out in relief on a weathered 
surface (Photo 7). The colour index ranges from 10 to 25 with the ferromagnesian 
minerals being approximately equal amounts of hornblende and biotite. A typical sample 
from the southeastern side of Hopkins Bay contains 30 percent plagioclase (An37 ), 35 
percent microcline perthite, 6 percent biotite, 10 percent hornblende, 5 percent epidote, 
10 percent quartz, 2 percent sphene, and 2 percent apatite. The phenocrysts are pre 
dominantly microcline perthite, with a few smaller plagioclase phenocrysts. A weak 
foliation, caused by the alignment of the ferromagnesian minerals, feldspars, and 
inclusions, is usually present. The outcrops of porphyritic quartz monzonite are charac 
terized by horizontal to shallow dipping joints which are from 6 inches to 2 feet apart.

Inclusions of metasediments, hornblende schist, and diorite are in the porphyritic 
quartz monzonite. At Hopkins Bay, inclusions of hornblende schist may make up from 
2 to 5 percent of the porphyritic quartz monzonite outcrops. The hornblende schist 
inclusions are elongated parallel to the foliation in the porphyritic quartz monzonite and 
are believed to be derived from mafic metavolcanics. Diorite inclusions are most abundant 
near the contact between the porphyritic quartz monzonite and the more mafic phase of 
the Rocky Islet Bay Complex. At Rocky Islet Bay on the north side of the entrance to 
Rice Bay, an intrusive breccia of diorite fragments in a matrix of porphyritic quartz 
monzonite marks the porphyritic quartz monzonite-diorite contact. This indicates that the 
porphyritic quartz monzonite was injected into the mafic phase of the Rocky Islet Bay 
Complex after the mafic phase consolidated.

Where the porphyritic quartz monzonite is in contact with the granite, it is cut by 
the granite at all contacts except on a small island 200 feet north of the western end of 
Pukamo Island. Here, the porphyritic quartz monzonite cuts the small patch of granite 
on the northeastern end of the island.

31



Rainy Lake Area

Three whole rock chemical analyses by the Mineral Research Branch of the Ontario 
Division of Mines of the hornblendite, diorite, and porphyritic quartz monzonite are 
listed in Table 5.

In comparison with Nockolds' (1954) average chemical compositions of igneous 
rocks, the hornblendite is considered to be between a hornblendite and a pyroxenite in 
composition. The chemical composition of the porphyritic quartz monzonite is closest to 
Nockolds' average granodiorite and the composition of the Rocky Islet Bay diorite was 
between the average diorite and average gabbro in Nockolds' compilation.

Granitic and Related Rocks

For the purpose of discussion and description, granite and related rocks in the map- 
area are divided into four groups. In order of decreasing abundance in the map-area, these 
groups are: 1) medium-grained massive granitic rock and related mafic phase; 2) granite 
gneiss and migmatite; 3) mylonite, augen gneiss, and crushed granite; 4) porphyritic 
white granite of the Rice Bay Dome.

MEDIUM-GRAINED MASSIVE GRANITIC ROCKS AND RELATED MAFIC PHASE

The classification of the granitic rock as granite is a field classification. Further 
examination of these rocks in thin section led to different classifications which are 
described in this section.

Most of the medium-grained massive granite in the area is in four round stocks. 
The geometric centres of these four stocks lie on a straight line which trends north- 
northeast along the north side of Swell Bay. From the southwest to the northeast these 
stocks will be referred to as: the Rest Island granite stock, the Knuckle Island granite 
stock, the Bears Passage granite stock, and the Ottertail Lake granite stock. A fifth 
granite stock m the northern part of Halkirk Township is exposed on the southern side 
of Baseline Bay and on islands in the northern part of Redgut Bay. A large granitic sill 
associated with the oxide-bearing gabbro north of Seine Bay is also included in this 
section. In addition to the major granitic bodies, the area contains numerous small stocks, 
dikes, and sills of medium-grained massive granitic rock.

Granitic rock in the stocks has a consistent lithology. The rock is massive, grey to 
pink, and medium grained with an average grain size of 2 to 3 mm. It contains 
approximately 10 percent biotite and locally contains minor amounts of muscovite. In an 
examination of six thin sections from these granitic stocks, three are classified as quartz 
monzonite and three as quartz diorite.

A marginal mafic phase of the granitic rock is around the southern margin of the 
Ottertail Lake granitic stock and in patches along the northern side of this stock. A thin 
band of mafic rock was also found along the northwestern side of the Bears Passage 
granite stock. The mafic phase is medium-grained, massive, and has an average colour 
index of 45. The predominant ferromagnesian mineral is hornblende which is accom 
panied by biotite. A thin section of typical mafic border phase material from the southern 
side of the Ottertail Lake granite contains 44 percent plagioclase (An33 ), 45 percent 
hornblende, 5 percent biotite, 6 percent quartz, and trace amounts of apatite, sphene, 
and magnetite. This rock was classified as a diorite. Throughout the mafic border phase, 
the quartz content is usually less than 10 percent but in some outcrops it is as high as 15 
percent. This rock is then classified as a quartz diorite.
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There is a breccia zone in parts of the mafic phase along the southern half of the 
Ottertail Lake granite stock. This breccia is well exposed on Highway 11 (Geological 
Map 2279, back pocket) and is a complex mixture of granitic rock, diorite, and horn 
blende schist. In places, angular fragments of hornblende schist are in a matrix of granite 
or diorite. In other places, hornblende schist and diorite fragments are in a granitic 
matrix. The brecciation appears to have been caused by the forceful injection of the 
Ottertail Lake granite into the surrounding rock.

A 7-mile long sill of granitic rock with an average width of 2,000 feet is exposed 
directly north of the oxide-bearing gabbro north of Seine Bay and south of Lochart Lake. 
The rock is medium-grained, weakly foliated, and is characterized by an abundance of 
quartz (40 to 50 percent) which is slightly more coarse-grained (approximately 5 mm) 
than the other minerals in the rock and stands out in relief on a weathered surface. The 
rock is leucocratic with less than 5 percent biotite. A thin section of a typical sample 
contains 55 percent plagioclase (An10 ), 40 percent quartz, 4 percent white mica, and a 
trace of myrmekite. The rock is classified as albite trondhjemite.

The contact between the oxide-bearing gabbro and granitic sill was not seen but a few 
granitic dikes in the northern part of the gabbro indicate that the granitic sill is intrusive 
into the gabbro. At one place close to the oxide-bearing gabbro contact, the granitic rock 
is sheared to a chlorite schist which contains abundant quartz grains. The granitic sill 
is intrusive into the metavolcanics and hornblende gabbro to the north. Four small sills 
north of the main granitic sill and west of Lochart Lake have a lithology similar to the 
main granitic sill and may be correlative.

The spatial proximity of the trondhjemite sill, oxide-bearing gabbro, and anorthosite 
indicates that these three rocks may have been comagmatic.

GRANITE GNEISS AND MIGMATITE

Granite gneiss and migmatite are in the northern part of the map-area. Granitic rocks 
north of Watten Township are almost entirely granite gneiss with minor amounts of 
medium-grained massive granite. North of Halkirk and Farrington Townships is a 
mixture of migmatite, granite gneiss, and massive granite, with migmatite predominating.

The granite gneiss is fine-grained with an average grain size of 0.3 mm and has a 
sugary texture on the weathered surface. The rock is grey to pink and is strongly banded 
with felsic and mafic layers. The layers range from 1/16 inch to l foot wide with an 
average of ^ inch and may be straight or highly contorted. Deformation has taken place 
in a plastic manner, but there are abundant minor dislocations of the layers. The colour 
index ranges from 5 in the felsic layers to 80 in the mafic layers. There is biotite in the 
felsic layers but both hornblende and biotite are present in the mafic layers. In some 
outcrops, the mafic phase is represented by angular mafic fragments in a granitic matrix. 
Several hornblende schist layers in the granite gneiss are large enough to be mapped 
individually (Geological Maps 2278, 2279, back pocket).

A typical sample from a felsic layer in the granite gneiss contains: 30 percent quartz, 
45 percent plagioclase (An25 ), 15 percent potassic feldspar, 7 percent chlorite, and 3 
percent epidote. The mineralogical composition is similar to a granodiorite.

The granite gneiss is cut by medium-grained massive granite, pegmatite dikes, and 
dikes of porphyritic quartz monzonite and therefore is considered to be the oldest 
granitic rock in the area.
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Table 6
CHEMICAL ANALYSIS OF GRANITE GNEISS COMPARED TO 
AVERAGE ANALYSIS OF THE RICE BAY METASEDIMENTS 
AND AN AVERAGE ANALYSIS OF GRANODIORITE

l

SiO2
A12O3
Fe2O3
FeO
MgO
CaO
Na2O
K2O
H2OH-
H2O-
CO2
TiOs
P*05
S
MnO
Total

70.6
16.5
0.63
0.94
0.60
2.35
5.06
1.89
0.04
0.18
0.10
0.06
0.05
0.01
0.03

99.0

71.57
15.14
0.47
1.70
0.87
2.08
4.40
2.36
0.50
0.05
0.08
0.23
0.24
tr

0.03
99.73

66.88
15.66

1.33
2.59
1.57
3.56
3.84
3.07
0.65
 
 
0.57
0.21
 
0.07

99.99

1. Fine-grained granite gneiss, from the north side of Crowe Island, just west of the map-area 
(Ontario Division of Mines, Mineral Research Branch).

2. Average chemical analysis of 3 samples of Rice Bay Metasediments, reported by Peterman 
(1959,p.23).

3. Average chemical analysis of 137 samples of granodiorite (Nockolds 1954, p.1014, Table 
2, No.3).

A whole rock chemical analysis of a 5-foot chip sample of the granite gneiss is shown 
in Table 6 along with the average of three chemical analyses of the Rice Bay Meta 
sediments (Peterman 1959) and Nockolds' average chemical analysis of granodiorite 
(Nockolds 1954). Chemically, the granite gneiss is more closely related to the Rice Bay 
Metasediments.

Except for the gneissosity, the granite gneiss is mineralogically and chemically similar 
to the older metasediments in the area. The granite gneiss is believed to be a paragneiss 
which contains local bands of mafic metovalcanics.

A mixture of migmatite and granite gneiss is north of Halkirk and Farrington 
Townships on either side of the fault zone. Most of the migmatite consists of medium- 
grained massive granitic sills intercalated with layers of hornblende schist. In the mig 
matite east of Redgut Bay, the granitic sills are intercalated with both metasediments 
and hornblende schist. The layering in the migmatite may be either undeformed or highly 
contorted.

If the contacts of the mafic and felsic layers are gradational and the texture throughout 
the rock is similar, the rock is called a granite gneiss. If the felsic layers appear to be 
intrusive into the mafic ones or layers of metasediments, the rock is called a migmatite. 
There is a gradation between these two extremes and many outcrops could have been 
classified as either migmatite or granite gneiss.

The migmatite is believed to be the result of lit-par-lit injection of the granite mig 
matite into either mafic metavolcanics or metasediments or a combination of both.
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Photo 8-Crushed granite from the south shore of Macdonald Inlet.

CRUSHED GRANITE, AUGEN GNEISS, AND MYLONITE

An east-west band of dynamically deformed granitic rock from 1,000 to 3,000 feet 
wide extends across the northern part of the map-area. This band is in the region known 
as the Quetico Fault zone. These fault zone rocks are exposed on the islands north of 
Cheery Island, on the south side of Macdonald and Crowrock Inlets, and on the shores of 
Redgut Bay north of Red Pine Narrows. The rocks in these areas include crushed granite, 
augen gneiss, and mylonite.

Crushed granite is the most extensive rock type in the fault zone and is well exposed 
on the island north of Cheery Island 3,000 feet from the western edge of the map-area. 
Crushed granite is also exposed 2,500 feet north-northwest of Red Pine Narrows. The 
rock is a grey, fine- to medium-grained granitic rock which weathers red. The rock has 
been brecciated into angular fragments ranging from a microscopic size to 30 mm with 
an average of 15 mm. The outcrops are crisscrossed by numerous fractures many of which 
have quartz veins and some of which contain specular hematite (Photo 8).

Augen gneiss is found throughout the fault zone. It is grey, weathers pink, and is 
characterized by lens-shaped augen of feldspar which are from 0.5 mm to 15 mm long 
with an average size of l mm to 2 mm. In thin section, these augen were found to be 
microcline perthite and plagioclase. It is suggested that the augen gneiss in the fault zone 
was originally porphyritic quartz monzonite which had been subjected to dynamic meta 
morphism. During the crushing of the porphyritic quartz monzonite the groundmass was 
reduced in size and the phenocrysts of microcline perthite and plagioclase became augen.
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Zones of fine-grained laminated mylonite are also throughout the fault zone. The fine 
grained rock is greyish red and has layers of chlorite and thin parallel veins of quartz. 
The layers of chlorite are from Ys inch to 6 inches wide and are believed to have 
originally been mafic layers in migmatite, which have been metamorphosed from horn 
blende schist to chlorite by dynamic metamorphism.

In the map-area, the fault zone is usually bounded by migmatite to the north and 
south, but, in Crowrock Inlet, there is porphyritic quartz monzonite north of the 
fault zone.

East of Black Sturgeon Bay, the highly deformed rocks of the fault zone are between 
two well defined lineaments. West of Crowrock Inlet the fault zone is narrower and is not 
enclosed by definite lineaments. The migmatite north and south of the lineaments becomes 
more contorted as the fault zone is approached. In crossing the lineaments from either the 
north or south, there is an abrupt change from contorted migmatite to augen gneiss, 
mylonite, or crushed granite. Augen gneiss containing layers and streaks of chlorite is the 
predominant rock type in the fault zone.

PORPHYRITIC GRANITIC ROCK OF THE RICE BAY DOME

The metasediments in the core of the Rice Bay Dome are cut by sills and dikes of 
leucocratic porphyritic granite which is estimated to make up from 10 to 15 percent of 
the rocks present. The porphyritic granitic rock contains up to 50 percent phenocrysts of 
quartz and feldspar. The subrounded white feldspar phenocrysts, which are from l mm to 
5 mm across, are microline and plagioclase. The quartz phenocrysts are rodded, have a 
lens-shaped cross section, and are from 2 mm to 25 mm long. A lineation can be measured 
from these parallel rods of quartz.

A typical sample of this porphyritic granitic rock contains 37 percent quartz, 34 per 
cent plagioclase (An27 ), 17 percent microcline, 5 percent biotite, 2 percent moscuvite, 
and 3 percent epidote. This rock is classified as an oligoclase quartz monzonite. Some of 
the rock contains less potassic feldspar and is classified as an oligoclase granodiorite.

These porphyritic granitic sills and dikes are in turn cut by fine- to medium-grained 
narrow massive granitic dikes which are from two to three different ages.

The domal structure in Rice Bay is believed to have been caused by the subsurface 
diapiric intrusion of a granitic stock. The various exposed granite dikes and sills are 
believed to be connected at depth to this granitic stock.

Felsic Dikes and Sills

Most of the felsic dikes and sills in the area have a lithology similar to the medium- 
grained massive granite described under the section on Granite and Related Rocks. 
Felsite and pegmatite sills and dikes were mapped separately and are described in this 
section.

Felsite dikes from 6 inches to 10 feet wide are confined to the Seine Bay anorthosite 
body. These narrow felsite dikes which cut the anorthosite are subparallel to the east- 
northeast regional strike. The leucocratic felsite is aphanitic with up to 10 percent 
plagioclase phenocrysts. In thin section, the matrix was found to be a mosaic of quartz 
and plagioclase with a trace of potassic feldspar, hornblende, and chlorite.

Irregular dikes and sills of granite pegmatite cut the granite gneiss north of Watten 
Township. The granite pegmatites are most abundant north of the western end of 
Macdonald Inlet. The pegmatite bodies are usually parallel to the gneissosity.
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LATE MAFIC INTRUSIVE ROCKS

Most of the mafic dikes in the area were mapped as fine-grained gabbro (Geological 
Maps 2278, 2279, back pocket) and are described in the section on "Early Mafic Intrusive 
Rocks". Diabase dikes, lamprophyre dikes, and an unclassified mafic dike are described 
m this section.

Diabase dikes are not numerous in the map-area with only one being traced over a 
distance greater than 1,000 feet. This dike is 200 feet wide, trends northwest, and is 
exposed in Watten Township on Gash Point and neighbouring islands. The diabase is 
aphanitic at the contact and medium-grained at the centre. It has a distinctive diabase 
texture consisting of laths of plagioclase and interstitial to subophitic clinopyroxene. The 
diabase is estimated to contain 5 percent magnetite and 2 percent quartz.

The unclassified mafic dike is exposed on Highway 11, in Halkirk Township, 300 feet 
north of the railway bridge. It is a steeply dipping 10-foot wide dike which cuts pillow 
lavas and contains approximately 50 percent rounded fragments which are made up of 
gneissic and massive granitic rocks, gabbro, and medium-grained hornblende schist and 
which are from l inch to l foot across. A thin section of the fine-grained massive matrix 
indicated that it was a diorite containing 60 percent plagioclase (Ans4), 30 percent 
hornblende, 10 percent biotite, and a trace of sphene. The larger bodies of diorite in the 
area described under the section Rocky Islet Bay Complex are cut by granitic rocks. 
The granitic fragments in the late mafic intrusive diorite show that it is younger than 
some of the granitic rocks in the area.

A 2-foot wide lamprophyre dike containing phenocrysts of biotite cuts the metasedi- 
ments on Chappie Island in Swell Bay.

Cenozoic

QUATERNARY 

Pleistocene

The Pleistocene mantle in the area is thin and the bedrock is well exposed. Uncon 
solidated material in the area has been briefly studied by Zoltai (1961). W. A. Johnston 
(1915) made a study of the surficial geology west of the Rainy Lake Causeway.

According to Zoltai (1961), there have been four glacial events in the area which 
are listed below.

(1) A glacial advance from the north-northwest, which deposited approxi 
mately 6 feet of calcareous till. Exposures of this till are found west of 
Fort Frances. The till is highly oxidized, which indicates that considerable 
time elapsed before the next glacier reached the region.

(2) A glacial advance from the northeast, which extended over the present 
map-area. This was followed by melting of the ice, but the ice-free period 
was short inasmuch as the till is not weathered.

(3) A westerly glacial advance which had its eastern limit at Fort Frances.
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(4) A glacial advance from the northeast, which formed a terminal moraine 
extending from Lake of the Woods to Northwest Bay in Rainy Lake 
(Zoltai 1965). By extrapolation, this moraine should extend into the 
northern part of the map-area, but it has not been recognized east of 
Rainy Lake.

Glacial striae in the map-area indicate a glacial advance from approximately N40E. 
A 4-foot exposure of till was noted near the highway bridge at Rocky Islet Bay. The till 
and glacial striae are believed to have been caused by the second glacial advance 
described above.

All sand and gravel pits in the area are shown on Maps 2278 and 2279 (back pocket). 
The most extensive deposits are south of Ottertail Lake where pits up to 15 feet deep 
have been developed.

In an attempt to test a magnetic anomaly in Swell Bay, Noranda Mines Limited put 
down two diamond drill holes N87 and N88 in 1969 (Geological Map 2278, back 
pocket). Hole N88, at a dip of 60 degrees southeast, encountered 80 feet of water and 
was stopped in red mud at 380 feet. Hole N87, at a dip of 55 degrees southeast, also 
went through 80 feet of water and was stopped in red mud at 280 feet. In Hole N88, 
this represents a vertical thickness of 260 feet of red mud on the bottom of Swell Bay. 
It is not known what part of this mud is Recent and what part is Pleistocene.

Recent

Recent deposits are confined to organic material, which is accumulating in swamps, 
and to sand and gravel, which are along the streams and shorelines.

GEOCHRONOLOGY

Hanson (1968, p. 14) reports that whole-rock K-Ar ages of 2,130 m.y. and 2,040 m.y. 
were obtained on the chilled margin of a 180-foot thick mafic dike on Framsen Island, 
Minnesota. This island, which is south of the International Boundary, is in Rainy Lake 2 
miles southeast of Last Island. The dike dated is an extension of a diabase dike which cuts 
the western end of Pukamo Island.

Zircon and whole-rock Rb-Sr ages determined by Hart and Davis (1969) of a diverse 
series of rocks from the Rainy Lake area give a time span from 2,690 to 2,750 m.y. The 
samples were from Rice Bay, Rocky Islet Bay, Red Pine Island, Sandpoint Island, and 
Dude Island.

STRUCTURAL GEOLOGY

The regional strike of the formations in the map-area is east-northeast which is 
parallel to the trend of the Quetico Belt. Domal and annular structures have been 
superimposed on this regional trend by the intrusion of granitic stocks.

The east-west Quetico Fault through the northern part of the map-area truncates all 
other structures in the area and appears to represent the last major tectonic event. Other 
faults in the map-area may be related to the Quetico Fault.

38



Planar Metamorphic Structures

All rocks in the area have foliation, cleavage, or gneissosity, except some parts of the 
igneous intrusive bodies. These planar structures are caused by the alignment of platy 
minerals in the foliated rocks and by the segregation of mafic and felsic minerals into 
separate layers in the gneissic rocks.

Foliation and bedding are usually parallel, but there are exceptions to this in the 
metasediments northeast of the railway bridge at Redgut Bay where the foliation is at an 
angle of up to 85 degrees to the bedding. Foliation was also found to be at an angle to the 
bedding in the southeastern part of the Bears Passage Metasediments.

Linear Metamorphic Structures

A prominent lineation is developed in the granite sills, metasediments, and horn 
blende schist of the Rice Bay Dome. Lineation in the granite sills is due to the alignment 
of porphyroblastic quartz rods. Parallel streaks of biotite on the planes of foliation cause 
the lineation in the Rice Bay Metasediments. The hornblende schist along Highway 11 
west of Nickel Lake has a strong lineation caused by the alignment of amphibole 
crystals. In general, the lineation associated with the Rice Bay Dome trends east-northeast 
and plunges east on the eastern side of the dome and trends west-southwest with a 
westward plunge on the western side of the dome. This reversal in plunge takes place 
northwest of Nickel Lake and the plunge of the lineation steepens to the east and west. 
West of Rocky Islet Bay the plunge of the lineation varies. It steepens to 80 degrees west 
and is then reversed to an easterly plunge on Reef Point.

Lineation in the belt of metasediments exposed along the south side of Swell Bay 
and on Morton, Dude, and Chappie Islands has a consistent plunge to the southwest.

Lineations in the Rice Bay area are believed to be caused by a tensile stress parallel 
to the lineation direction. This elongation is noticeable in the three-dimensional exposures 
of deformed pillow lavas in highway cuts west of Nickel Lake. In a section perpendicular 
to the lineation, an average pillow structure measures 6 inches by 12 inches. Parallel to 
this lineation, pillow structures up to 4 feet long were seen. This indicates that the 
greatest stress was parallel to the lineation.

The doming of the Rice Bay area, tensile stress, and lineation are believed to be caused 
by the diapiric intrusion of a granite stock which is not exposed at the present erosion 
surface.

Major Folds

The rocks in the area have been subjected to two periods of folding. The first folding 
event appears to have been caused by compressive forces from the northwest and south- 
east resulting in folds parallel to the east-northeast-trending Quetico Belt. The diapiric 
intrusion of round granitic stocks modified these east-northeast-trending folds, super 
imposing local domes on the regional trend and giving the rocks a distinct lineation. 
This lineation is caused by the unidirectional extension of the pre-existing rock structures.

The level of the granite stocks determines the type of structure found in the 
surrounding host rocks. If the granite stock is just below the present level of erosion, a 
domal feature is present as in the Rice Bay area. If a deeper level of the granite stock is
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exposed, the granite host rock contact is parallel to the attitude of the host rocks, with 
some crosscutting fractures. These crosscutting features become more abundant as more 
of the stock is exposed. The Rest Island, Knuckle Island, Bears Passage, and northern 
Redgut Bay granitic stocks have contacts parallel to the attitude of the host rock, 
indicating a moderate level of exposure. The Ottertail Lake granite stock has contact 
parallel and crosscutting relations to the host rocks, indicating a deeper level of exposure.

The following hypothesis is proposed to explain the present position of the Grassy 
Portage Bay Sill and the Nickel Lake Syncline. The Grassy Portage Bay gabbro is 
believed to be a sill which was injected into horizontal mafic volcanic flows. At approxi 
mately the same time, the two lens-shaped gabbro sills on either side of Nickel Lake were 
emplaced stratigraphically above the Grassy Portage Bay Sill. Vertical forces in the Rice 
Bay area, caused by a rising granitic magma started to form a dome. In the Nickel Lake 
area, the combined thickness of the two Nickel Lake sills and the underlying Grassy 
Portage Bay Sill gave a local rigidity to the crust so that only the northern parts of the 
Nickel Lake gabbro sills were uplifted. Vertical forces accompanying the emplacement 
of the Knuckle Island granite uplifted the southern edge of the Nickel Lake gabbro sills 
and the Grassy Portage Bay Sill, resulting in the formation of the Nickel Lake Syncline.

The absence of the Nickel Lake gabbro sills east of the Watten-Halkirk township line 
resulted from uplift of both the northern and southern parts of the Grassy Portage Bay 
gabbro sills. The Rice Bay Dome uplifted the northern and western parts of the sill, while 
the emolacement of the Bears Passage granite and the granite stock in northern Redgut 
Bay uplifted the southern and eastern parts of the sill. Thus in Halkirk Township the 
Grassy Portage Bay gabbro sill is folded into a syncline.

This uplift of the northern part of Grassy Portage Bay gabbro sill east of the Watten- 
Halkirk township line and downwarp of the northern part of the sill in Watten Township 
set up a shearing stress in a zone near the Watten-Halkirk township line, which was 
relieved by rotational faults in this zone. The numerous north-south lineaments in this 
zone represent the topographic expression of these faults.

The movement on each of these faults would be such that the western side would be 
downthrown relative to the eastern side. Therefore on Noranda's Grassy Portage Bay 
property, the potential ore zone may have been downthrown to the west by any north- 
south fault which cuts the gabbro. This fault movement also caused the southward step- 
like displacement of the axis of the Nickel Lake Syncline (Maps 2278, 2279, back 
pocket).

A second hypothesis regarding the present position of the Grassy Portage Bay Sill 
and the Nickel Lake Syncline is discussed below.

The Nickel Lake Syncline may have been formed by regional compressive forces 
from the northwest and southeast, resulting in an east-northeasterly axial trend parallel 
to the Quetico Belt. Doming in the Rice Bay area and the emplacement of the Knuckle 
Island, Bears Passage, and northern Redgut Bay granite stocks then caused the east- 
northeast-trending syncline to be folded into its present position. If the relative amount 
of vertical movement at the eastern end of the Rice Bay Dome was greater than that at 
the western end, north-south block faulting (similar to the faulting in the Grassy 
Portage Bay gabbro sill near the Watten-Halkirk township line) may have developed to 
release this strain. This would result in the east blocks being uplifted relative to the west 
blocks. This would also cause the axis of the Nickel Lake Syncline to be stepped to the 
south by succeeding blocks as shown on Geological Maps 2278, 2279 (back pocket).
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Major Faults

The east-west Quetico Fault in the northern part of the map-area is a major regional 
fault which can be traced for 150 miles, from Lac des Mille Lacs to a point north of Emo 
(Pye and Fenwick 1965; Davies and Pryslak 1967). The zone of crushed granite, augen 
gneiss, and mylonite is associated with the fault (see section on Granite and Related 
Rocks under General Geology).

The change in attitude of the formation near the fault shown on Ontario Department 
of Mines Compilation Series Map 2115 (Davies and Pryslak 1967) suggests that the 
fault had a right-hand movement. A set of northwest-trending lineaments, north of Black 
Sturgeon Bay, may be feather joints associated with the fault, which would support the 
hypothesis of right-hand movement. North of Red Pine Narrows, there are "Z"-type drag 
folds (too small to show on map) in migmatite just south of the highly deformed zone. 
This also suggests a right-hand movement on the fault.

Lineations close to or in the highly deformed rocks of the fault trend east-west and 
have shallow plunges to the east or west. This suggests that it is a strike-slip fault.

An east-northeast-trending fault along the north shore of Little Grassy Lake marks 
the contact between the southern belt of metasediments and the gabbro and mafic 
meavolcanics to the north. This fault extends northeast to Calm Lake (Davies and 
Pryslak 1967) where it terminates at the Quetico Fault. It has been traced to the south- 
west into Minnesota (Ojakangas 1969) for a total length of 15 miles.

A probable fault marks the southeastern contact of the Bears Passage Metasediments 
and truncates the metavolcanics and gabbro east of Tunnel Bay. This fault is believed 
to extend from Redgut Bay, southwest along Swell Bay, and across Sandpoint Island at

Goose Portage.
North of Tunnel Bay "Z"-type drag folds in gabbro east of the fault indicate a right- 

hand movement. In an outcrop just north of Goose Portage, the metasediments have 
been crenulated into small tight folds and discontinued quartz stringers are abundant. 
This crenulation is believed to have been caused by fault movement.

If the Quetico Fault, Redgut Bay-Swell Bay Fault, and Bleak Bay-Seine Bay Fault all 
have right-hand movement, it would be reasonable to conclude that they are related and 
were caused by the same tectonic event, i.e. the westerly movement of huge block meta 
sediments south of the Bleak Bay-Seine Bay Fault and the easterly movement of the 
granitic rocks north of the Quetico Fault.

A strike fault extending from Lochart Lake to Wind Bay is indicated by a strong 
lineament and the presence of chlorite schist at the western end of this lineament.

Joints

Several joint trends are in the map-area. Joints in the coarse-grained anorthosite on 
the south side of Seine Bay trend northwest perpendicular to the longest dimension of 
the anorthositic body. In the lineated hornblende schist west of Nickel Lake, the joint 
planes are perpendicular to the lineation, suggesting that they are tensional joints. The 
igneous rocks of the Rocky Islet Bay Complex have horizontal to gently dipping joints.
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ECONOMIC GEOLOGY

There are no producing or past-producing mines in the map-area. Mineral exploration 
in the area dates back to 1918 with the most extensive exploration done by Noranda 
Mines Limited from 1959 to the present. To date copper, molybdenum, gold, zinc, iron, 
and titanium have been found in the area. 1

Copper

The highest grade copper mineralization discovered to date is on the Noranda Mines 
Limited, Grassy Portage Bay Property (15) which has been optioned to Seemar Mines 
Limited. Small amounts of similar mineralization are also on Hupchuk's Swell Bay 
Property (7). The copper mineralization is in hornblende gabbro at the contact of the 
hornblende gabbro and mafic metavolcanics. The copper is believed to have been partially 
concentrated during the early stages of crystallization of the Grassy Portage Bay Gabbro 
and was then further concentrated by later hydrothermal solutions.

Sulphide-bearing zones containing pyrite, pyrrhotite, and in some occurrences minor 
amounts of chalcopyrite are abundant in the map-area. Twelve of the properties described 
(Nos. 1,3,4,9,12,13,14,18,19,20,21, and 22) have mineralization of this type.

Characteristics common to these deposits are listed below.

1. They are usually associated with magnetite-bearing iron formation of the 
Algoma-type (Gross 1965).

2. The host rock of the sulphide minerals is always fine-grained quartz- 
rich metasediments.

3. The sulphide mineral zones are conformable to the enclosing rocks and 
banding in the sulphide mineralization is parallel to bedding in the 
host rocks.

4. Commonly, there is a central massive sulphide mineralization core con 
sisting of pyrrhotite, minor amounts of pyrite, and trace amounts of 
chalcopyrite. On either side of this core are zones made up of pyrite and 
pyrrhotite, disseminated in fine-grained metasediments.

5. In every deposit except the Pocket Pond Occurrence (20) of Noranda 
Mines Limited, the sulphide mineralization and associated metasediments 
are enclosed by metavolcanics. On the Pocket Pond Occurrence, the 
enclosing rocks are biotite-quartz schist.

6. All the sulphide mineral deposits of this type which have been analyzed 
contain less than 0.6 percent copper.

7. The sulphide minerals are usually medium grained but on the Sims Station 
Property (18) of Noranda Mines Limited, they are coarse grained.

8. In the massive sulphide mineral sections, pyrite is subhedral to euhedral, 
whereas pyrrhotite and chalcopyrite are anhedral and in places form 
veins which cut the host rock or pyrite.

l Drilling and survey information on work done by companies mentioned in the Economic 
Geology section has been obtained from and is on file in the Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Kenora.

42



These conformable sulphide mineral deposits are believed to have had a sedimentary 
syngenetic origin in a reducing environment, whereas the associated magnetite was 
formed under oxidizing conditions (Gross 1965). These sulphide minerals are con 
sidered to be a sulphide facies of iron formation (Gross 1965) and are referred to as 
sulphide iron formation in this report. Subsequent metamorphism caused an increase 
in grain size in the sulphide minerals, porphyroblastic development of euhedral pyrite 
crystals, local remobilization of the pyrrhotite and chalcopyrite, and a recrystallization 
of the associated chert resulting in the associated fine-grained quartz-rich metasediments.

The following two copper deposits are unique in the map-area.
Noranda Mines Limited Redgut Bay deposit consists of disseminated chalcopyrite 

and pyrrhotite in a band of hornblende schist (see section on Noranda Mines Ltd., 
Redgut Bay Property No. 17). Mironsky's Redgut Bay deposit consists of chalcopyrite 
disseminated in a band of fine-grained metasediments (see section on A. Mironsky 
Property No. 11). Both of these deposits are closely associated with the Grassy Portage 
Bay gabbro sill, which may have been the source of the copper.

Molybdenum

All molybdenum mineralization in the map-area is confined to migmatite zones 
at the contacts between granite stocks and biotite-quartz schist. The molybdenite may 
be in quartz veins, along fractures, or be disseminated in the granite or biotite-quartz 
schist. The molybdenite is believed to have been emplaced during the final stages of 
crystallization of the granite magma.

Gold

There is one gold deposit in the map-area (E. Corrigan, Property No. 2). Native 
gold occurs in narrow discontinuous quartz veins, which have been emplaced along 
planes of shearing in hornblende gabbro.

Zinc

Small amounts of zinc are on M. Hupchuk's Wind Bay Property (8) and on the 
property of Selco Exploration Company Limited (24) at Lochart Lake. These two 
properties are on the same fault, which is believed to have controlled the deposition 
of the zinc. Minor amounts of zinc are disseminated in the Grassy Portage Bay gabbro 
sill on M. Hupchuk's Swell Bay Property (7).

Iron and Titanium

Two types of iron mineralization are in the map-area. Sedimentary magnetite- 
bearing iron formations of the Algoma type (Gross 1965) are abundant. This type 
of iron formation is associated with mafic metavolcanics. Ilmenite and magnetite in 
the gabbro sill north of Seine Bay are of magmatic origin and are believed to have 
been concentrated by gravity during crystallization of the gabbro sill.
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Recommendations to Prospectors

The contacts of the Grassy Portage Bay Sill should be prospected for more copper 
mineralization of the type found on Noranda Mines Limited's Grassy Portage Bay 
Property (15). The copper mineralization appears to favour areas where a hornblendite 
phase is present along the contact, and where the gabbro sill is highly fractured.

The chert band which overlies felsic metavolcanics at the eastern end of Swell Bay 
is in a favourable stratigraphic position for the development of massive base metal 
mineralization as described by Roscoe (1965). This band should be prospected along 
its length.

The east-northeast-trending fault which extends from Wind Bay to Lochart Lake 
contains small amounts of zinc mineralization. This fault could be prospected along 
its length for base metal mineralization.

To date, the sulphide iron formation deposits examined in the area have not been 
found to contain significant amounts of copper, lead, or zinc. In other areas such as 
Bathurst, New Brunswick and Broken Hill, Australia, similar conformable sulphide 
mineral bodies contain economic amounts of copper, lead, and zinc (Stanton I960). 
Persistent examination of all the sulphide iron formation deposits in the area may 
lead to the discovery of significant amounts of base metal mineralization.

The contacts between the granite stocks and biotite-quartz schist are favourable for 
molybdenite deposits.

The shear zone associated with gold mineralization at the eastern end of Swell Bay 
(see below section on E. Corrigan, Property No. 2) should be prospected along its 
length for more extensive gold mineralization.

Description of Properties and Mineral Deposits

L. T. AINLEY (1)1 

(Nickel Lake Mining Company Limited)

LOCATION, HISTORY, AND DEVELOPMENT

L. T. Ainley of Winnipeg, Manitoba currently holds the patented ground on Nickel 
Lake in Watten Township which includes claim numbers P577, P578, P579, P580, 
G616, G616A, and G618.

The property covers a band of iron formation and sulphide iron formation which 
has been folded into a westward dipping syncline and is exposed on the southern, 
eastern, and northeastern shores of Nickel Lake.

The sulphide iron formation on the south shore of Nickel Lake has received the 
most attention and was first mentioned by A. P. Coleman (1902, p. 134-135).

iThe number in brackets refers to property number on Geological Maps 2278 and 2279, 
back pocket.
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On the south side of Nickel lake in Watten township however, a few miles farther west, 
the railway cuts through a considerable stretch of the iron range, here of a somewhat unusual 
character, consisting largely of granular silica occasionally banded with magnetite, but more 
often heavily charged with sulphides, especially pyrrhotite. In places the sulphides become 
massive, hardly anything else being present, and one band of pyrites 15 feet thick just at the 
shore of Nickel lake may in the future be of importance as a source of sulphur. A little copper 
pyrites may be seen from point to point along the cutting but perhaps in too small amounts 
to be of value. Along with the granular silica of this narrow bulb of the iron range which 
strikes east and west on the south shore of Nickel lake, there are strips of black carbonaceous 
slate just like the black shale or slate of the Helen mine and many other parts of the iron 
ranges to the east. These are graphitic and soil the fingers, are often porous, perhaps because 
crystals of pyrites have been weathered out, and may contain thin sheets of the white granular 
silica interbedded. To the south of the iron range rock in the railway cuts there is hornblendic 
or chloritic schist, sometimes containing gainets, perhaps the underlying rock of the series, 
though this can only be surmised, as both rocks are about vertical and no careful section has 
been made across the region.

On the northeast shore of Nickel lake opposite to the railway cuttings just mentioned, a 
banded silicious rock with much pyrrhotite is exposed on a small island, and a little inland 
there is a wide belt of granular silica interbanded with magnetite, both with a steep dip as a 
rule and a strike of about east and west. The banded silica and magnetite are at least 300 feet 
wide near the shore of the lake, and are present in large amounts a quarter of a mile to the 
east, where the bands are somewhat contorted, but strike on the whole about HO0 .

To the south of the magnetic part of the range there are in places about 200 feet of very 
pyritous rock, in which the silica is often shattered and brecciated with pyrites enclosing and 
cementing the fragments.

Mr. Preston states that in addition to the narrow strip of iron range along the south shore 
of Nickel lake and the one on the northeast there is a third parallel range half a mile farther 
north like the one just described but 600 feet wide. Apparently the iron range is cut off 
toward the west, for the rock on that side of Nickel lake is a hard, fine-grained greenstone.

None of the iron range examined can be called marketable ore, though some parts of it 
strongly charged with magnetite are quite heavy; but the finding of so much of the iron range 
here suggests that secondary ore deposits may be looked for somewhere in the region.

A report by T. H. Janes (1952) states that exploratory diamond drilling was done 
in 1902. No diamond drill hole results are reported.

The deposit was idle until 1918, when the Nickel Lake Mining Company Limited 
was formed to do work on the sulphide iron formation on the south side of Nickel Lake. 
The work done at that time is reported by Sutherland et al. (1920, p. 67-68).

Nickel Lake.—The Nickel Lake Mining Company, Limited, has an authorized capital of 
$1,000,000 and was formed to work some pyrite claims on Nickel lake in the township of 
Watten, about 20 miles east of Fort Frances. The holdings of the company include mining 
claims P.577, 578, 579 and 580, and some land under the waters of Nickel lake.

Work was carried on from August, 1918, until spring of 1919. Camps were built, a vertical 
shaft sunk to a depth of 75 feet, and! 35 feet of cross-cutting done.

W. A. Preston, of Mine Centre, Ontario, who is manager, states that the work done 
disclosed a large body of pyrite paralleled by a body of pyrrhotite carrying nickel, copper and 
a little gold. It is the intention of the company to do diamond drilling in 1920.

J. E. Gill (1951) visited the Nickel Lake sulphide mineralization deposit in 1951. 
His conclusions were that the sulphide mineral deposits along the south shore of Nickel 
Lake were too low-grade to be of economic importance, but they might be near more 
important deposits. He considered that areas near the axis of the syncline would be 
most attractive for further exploration.

The property has remained idle to present.
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GEOLOGY AND MINERALIZATION

A band of sulphide iron formation and associated recrystallized chert and shale, 
approximately 150 feet wide, is intermittently exposed along the southern, eastern, and 
northeastern shores of Nickel Lake. This band of magnetite, sulphide minerals, and 
metasediments is folded into a syncline, which has its apex at the eastern end of Nickel 
Lake, and plunges westerly at approximately 20 degrees. Medium-grained hornblende 
gabbro sills which have also been folded into the syncline are exposed on either side 
of the mineralized band.

Along the south shore of Nickel Lake, the mineralized zone consists of narrow 
bands of magnetite-bearing iron formation, which are intercalated with actinolite schist 
and minor amounts of slate. The mineralization ranges from 100 percent magnetite 
to 100 percent sulphide minerals and consists of pyrrhotite, pyrite, and trace amounts 
of chalcopyrite.

The shaft put down by the Nickel Lake Mining Company Limited is just south of 
a zone of magnetite-chert iron formation. An examination of the dump material 
indicates that the shaft and crosscut encountered massive sulphide minerals. The 
sulphide minerals identified are pyrite, pyrrhotite, and minor amounts of chalcopyrite. 
H. M. Bannerman (1928) also reported a minor amount of sphalerite which is 
associated with the pyrrhotite. The samples examined from the dump consist of massive 
granular pyrite with a grain size of l mm to 2 mm and massive pyrrhotite with minor 
amounts of pyrite and chalcopyrite. Some of the pyrrhotite is in the form of veins 
which cut and contain inclusions of graphitic argillite. In examining polished sections 
of the sulphide minerals, Bannerman (1928) noticed that the pyrite is cut by the 
pyrrhotite. He also reported that the chalcopyrite and sphalerite are always associated 
with pyrrhotite. Two grab samples from the dump, taken by the author and analyzed 
by the Mineral Research Branch of the Ontario Division of Mines, have only a trace 
of copper and a trace of nickel.

There is a banded magnetite-chert iron formation along the northeastern side of 
Nickel Lake. The widest zone seen by the author is 3,500 feet north-northwest of the 
shaft. The zone is 25 feet wide, contains an estimated 35 percent magnetite, and was 
traced 200 feet along a strike to the east, where it is cut off by intrusive hornblende 
gabbro.

E. CORRIGAN (2)

LOCATION, HISTORY, AND DEVELOPMENT

This property consists of patented claims FF3998, FF4000, FF4401, FF4351, and 
FF4001 in Halkirk Township and patented claim FF4004 in Farrington Township (see 
Map 2279, back pocket). The property is at the eastern end of Swell Bay near the 
Halkirk-Farrington township boundary and is owned by Elmer Corrigan of Emo, 
Ontario.

The gold-bearing quartz veins were located and staked by Corrigan in 1937. Previous 
work in the area was done by Kelly who is reported to have sunk the 28-foot shaft on 
Claim FF4000 (Corrigan 1969, personal communication). Corrigan prospected the area 
thoroughly, dug numerous pits and trenches, and has drilled several shallow holes.
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In 1944, a 145-pound sample of the gold-bearing quartz was sent to the Ore Dressing 
and Metallurgical Laboratory in Ottawa for milling and cyanidation tests. The gold was 
found to be free-milling and assayed 1.35 ounces of gold per ton and 0.22 ounces of 
silver per ton (Corrigan 1969, personal communication).

GEOLOGY AND MINERALIZATION

The gold-bearing quartz veins are in fine- to medium-grained hornblende gabbro. 
Several inclusions of mafic metavolcanks are in the gabbro. In some parts of the property, 
these inclusions are abundant. The gabbro is usually massive but a weak foliation may 
be measured in some areas particularly near the quartz veins. The gold-bearing quartz 
veins are of short length and variable attitude. The veins have a zone of chlorite schist 
or sheared gabbro on either side and are believed to have been emplaced along shear 
zones in the gabbro.

An examination of the air photographs of the property reveals a northeast-trending 
zone of closely spaced lineaments which are believed to represent a shear zone in the 
gabbro. Some of these lineaments are shown on Geological Map 2279 (back pocket). 
The northeastern end of this shear zone intersects the south shore of Gagne Lake just 
south of a small island which is 2,500 feet from the western end of the lake. At this 
location, the shear zone is 300 feet wide. The shear zone trends southwest, widens to 
approximately 1,500 feet, and includes all of the rock of the peninsula between the 
two creeks at the eastern end of Swell Bay. All of the gold-bearing quartz veins are 
in this shear zone.

The shaft on claim FF4000 is 28 feet deep and was dewatered and sampled by 
Corrigan. Assays from this shaft gave only trace amounts of gold (Corrigan 1969, 
personal communication). The 10-foot square shaft was sunk on a 20-inch wide quartz 
vein which strikes N95E and dips 70 degrees north. There is a 2-foot zone of chlorite 
schist on either side of the quartz vein and the host rock outside of this schist is fine 
grained hornblende gabbro. The quartz-calcite vein material on the dump contains trace 
amounts of pyrite, pyrrhotite, and chalcopyrite. An assay by the Mineral Research Branch 
of the Ontario Division of Mines of vein material taken from the dump by the author 
gave no gold values.

One thousand feet east-northeast of this shaft, on claim FF3998, a shear zone in the 
gabbro has been partly replaced by quartz. The quartz zone, which trends N80E, was 
traced 600 feet along strike. A 15-foot long trench at the western end of this vein 
exposes a 12-foot long zone of chlorite schist which contains three parallel quartz veins, 
2 to 3 feet wide. The host rock on either side of the shear zone ranges from 5 to 25 
feet wide and contains massive quartz up to 20 feet wide. Corrigan (1969, personal 
communication) reported that some scheelite occurs in this zone and two grains of 
scheelite were identified by the author. Samples taken by the author across 12 feet of 
quartz and chlorite schist in the trench at the western end of the zone and analyzed 
by the Mineral Research Branch of the Ontario Division of Mines gave no values for 
gold or tungsten.

One thousand feet north-northwest of the shaft, two small pits, which are on quartz 
veins in the gabbro, were visited by the author. The short narrow quartz veins could 
not be traced along strike and seemed to be fracture fillings in the gabbro. Finely divided 
native gold was seen by the author in one of the quartz veins. A property sketch by 
Corrigan shows three assays from these veins of 2.14, 1.66, and 0.82 ounces of gold 
per ton.
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The pits on claim FF4004 in Farrington Township are on the highest grade gold- 
bearing quartz veins seen by the author. These two quartz veins are separated by a 
valley which is coincident with a strong lineament. The southern quartz vein on claim 
FF4004 ranges from l to 10 inches wide, trends N20E, dips 80 degrees north, and was 
traced along strike for 10 feet. A 6- to 12-inch zone of sheared gabbro separates the 
quartz vein from the hornblende gabbro host rock. Representative samples from this 
vein taken by the author and assayed by the Mineral Research Branch of the Ontario 
Division of Mines gave 0.45, 0.61, and 4.24 ounces of gold per ton. Native gold was 
seen by the author in this vein.

The northern quartz vein on claim FF4004 is 10 inches wide, trends east-west, and 
is exposed in a 3-foot deep pit. Visible gold was also seen in this quartz vein by the 
author and high-grade assays were reported by Corrigan.

The vein material on claim FF4004 is limonite-stained quartz which contains 
numerous vugs. In some samples, a fine-grained grey sugary quartz was cut by more 
coarse-grained glassy quartz. In order of decreasing abundance, the quartz contains 
minor amounts of disseminated pyrite, pyrrhotite, chalcopyrite, and galena, along with 
streaks of chlorite. The small grains of gold were seen in the limonite-stained vugs with 
the sulphide minerals and in the sugary quartz.

The entire shear zone from Gagne Lake to Swell Bay should be examined with two 
possibilities in mind: (1) the possibility of a larger gold-bearing quartz vein particularly 
along the more pronounced lineaments in the shear zone; (2) the possibility of a large 
volume of the gabbro in the shear zone containing enough gold to support an open-pit 
operation.

Samples taken by the author from two small quartz veins from the shear zone north 
east of claim FF4001 were found by the Mineral Research Branch of the Ontario 
Division of Mines to assay 0.01 and 0.20 ounces of gold per ton.

CROOME OCCURRENCE (3)

In I960, W. Croome discovered sulphide mineralization on the north side of Reef 
Point, approximately 2,000 feet from its western end. This discovery was made while 
looking for gravel for the Rainy Lake Causeway. In association with S. Lakatos of Fort 
Frances, a trench was blasted and a hole was drilled.

The 10-foot wide mineralized zone consists of disseminated and massive pyrite, 
pyrrhotite, magnetite, and small amounts of chalcopyrite. The mineralized zone strikes 
N45W, dips 80 degrees northeast, and is bordered on both sides by fine-grained horn 
blende schist. The mineralized zone is not exposed along strike. These sulphide minerals 
are part of a sulphide iron formation.

A 151-foot diamond drill hole, put down in I960 to intersect the sulphide mineraliza 
tion under the trench, encountered several zones of sulphide minerals up to 5 feet wide. 
As of January 1970, this ground was open for staking.

T. DALEY AND J. A. GALBRAITH (4)

As of December 1969, this property consisted of a group of 30 claims held by 
T. Daley and J. A. Galbraith of Fort Frances. The property is in Watten Township, 
west of Nickel Lake and south of Highway 11.
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The original showing is exposed in a road-cut 2,700 feet west of the northwestern 
end of Nickel Lake. The showing was discovered in 1963 when Highway 11 was first 
put through the area. From 1964 to 1969, a total of 35 diamond drill holes were put 
down and several trenches have been opened up on the property. The following is a 
list of the diamond drill holes submitted for assessment work:

Year No. of Holes Total Footage
1964 4 1,025 feet
1966 18 1,114 feet
1967 9 1,568 feet
1969 4 455 feet

In 1970, the Galbraith-Daley Mining Company was formed to manage this property.
The property has three areas of mineralization: the original showing on Highway 

11 and its extension to the east, a showing 1,200 feet north of Moosehorn Lake which 
was discovered in 1969, and a showing 3,000 feet southwest of the northwestern end 
of Nickel Lake.

The sulphide mineralized zone exposed on Highway 11 is 200 feet north of the 
contact between the gabbro sill and hornblende schist. The sulphide mineralization is 
associated with fine-grained biotite-quartz schist and metasiltstone, which are intercalated 
with feldspar-hornblende schist. The mineralized zone is conformable to the bedding 
and consists of a massive lens of pyrrhotite 20 feet long and 5 feet wide, with a trace 
of chalcopyrite. Disseminated sulphide minerals are in the metasediments on either 
side of this massive lens and along strike from the lens. A grab sample of the massive 
sulphide mineralization, taken by the author and analyzed by the Mineral Research 
Branch of the Ontario Division of Mines, gave a trace of copper and a trace of nickel.

A diamond drill hole 400 feet west of the northwestern end of Nickel Lake (see 
DDH D6, Geological Map 2278, back pocket) cut mineralized metasediments which are 
believed to be the eastern extension of the showing exposed on Highway 11. In this 
hole, a very fine-grained white brecciated biotite-quartz schist, which contains dis 
seminated pyrrhotite and veins of pyrrhotite up to V4 inch wide, was encountered north 
of the gabbro contact. The 10 feet of metasediments just north of the gabbro contact 
contains stringers of pyrrhotite and chalcopyrite which are parallel to the foliation. An 
8-foot section of core which came from a section just north of the gabbro contact was 
found on analysis to contain 0.21 percent nickel and 0.32 percent copper (Daley 1968, 
personal communication).

Three thousand feet southwest of the northwestern end of Nickel Lake, a trench has 
been put down on pillow lava which contains sulphide mineralization disseminated in 
the rims of the pillows. The mineralization is reported to consist of pyrite, pyrrhotite, 
and minor amounts of chalcopyrite (King 1970).

In the spring of 1969, a third showing was found in the gabbro sill, 1,200 feet 
north of Moosehorn Lake. Hand specimens seen by the author from this zone consist 
of contorted fine-grained hornblende schist which contains lenses of pyrite and pyrrhotite 
parallel to the foliation. A second sample of medium-grained hornblende gabbro from 
the same area contains an estimated 40 percent pyrrhotite and 2 percent chalcopyrite. 
A grab sample from this zone was reported by Galbraith (1969, personal communica 
tion) to contain 0.42 percent copper, 0.17 percent nickel, and 0.20 percent zinc.

The mineralized zone exposed on Highway 11 is believed to be a sulphide iron 
formation which has been modified by regional metamorphism and the intrusion of the 
gabbro sill.
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M. H. DOULEY (5)

This iron property is a block of 13 patented claims on Reef Point, which is owned 
by Mrs. M.H. Douley of Toronto, Ontario.

In 1955, three diamond drill holes with a total footage of 108 feet were put down 
by W.F. Steinke of Minnesota. The holes are vertical and are reported to have passed 
through sulphide mineralization and magnetite. In 1957, a dip-needle survey was 
carried out by Stanol Mines Limited. McGiffert of Duluth, Minnesota optioned some 
of the property from Stanol Mines Limited and four vertical holes were drilled for a 
total footage of 1,060 feet. These holes, along with the three holes mentioned above, 
are plotted on Geological Map 2278 (see back pocket).

A hole 193 feet deep was drilled by Stanol Mines Limited in I960 on similar iron 
formation south of the Reef Point Property. The hole is 2,300 feet east of Prospect Bay 
and is plotted as Stl on Geological Map 2278 (back pocket).

The discontinuous bands of magnetite iron formation on the property are strati- 
graphically controlled. The iron formation is at the top of a sequence of pyroclastic 
metavolcanics and is stratigraphically just below a bed of fine-grained biotite-quartz 
schist which grades into conglomerate to the northeast. This intermittent zone of iron 
formation is vertical and strikes east-west on the property. East of the property, the 
zone trends northeast and extends to Rocky Islet Bay for a total distance of 12,000 feet. 
Stratmat Limited has done exploration work on the northeastern end of this zone of 
iron formation (see section on Rocky Islet Bay Prospect).

On the northern side of the property, a trench 200 feet long, 37 feet wide, and up 
to 11 feet deep has been put down on the iron formation. Rubble now covers most of 
the trench floor, but large blocks of massive magnetite and banded iron formation on 
the dump indicate the nature of the iron formation. Large blocks of massive pyrrhotite 
with a trace of chalcopyrite are also on the dump showing that the iron formation is 
associated with a zone of sulphide iron formation. There is no outcrop directly east or 
west of the trench. Felsic tuff and interbanded feldspar-hornblende schist are exposed 
south of the trench and unbanded fine-grained biotite-quartz schist is exposed on the 
north side of the trench. One thousand feet east of the trench near DDH M7 (Geological 
Map 2278, back pocket), is a zone of lean iron formation 150 feet wide. The magnetite 
bands are intercalated with fine-grained biotite-quartz schist and the whole zone is 
limonite-stained due to disseminated pyrite, pyrrhotite, and trace amounts of chalcopyrite. 
The southern edge of this zone is in contact with felsic pyroclastic rocks.

Near the western end of the property 200 feet south of the road known as Reef 
Point Road, two bands of sulphide minerals, which are each l foot wide, are in 
feldspar-hornblende schist. The sulphide mineralization consists of an estimated 20 
percent combined pyrite and pyrrhotite along with trace amounts of chalcopyrite.

M. HUPCHUK (6,7,8) 

Grassy Portage Bay Property (6)

LOCATION, HISTORY, AND DEVELOPMENT

As of December 1969, this property was a group of 23 claims which straddled 
Highway 11 around the northeastern end of Grassy Portage Bay in Halkirk Township.
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The property is owned by M. Hupchuk and G. Armstrong of Fort Frances. In the 
Resident Geologist's Files, Ontario Ministry of Natural Resources, Kenora, Hupchuk's 
No. 2 property refers to Hupchuk's Grassy Portage Bay Property in this report.

The trench north of the railway bridge, on the old 629P claim which is now un- 
patented, represents the first work done on this property. This trench is believed to 
have been put down by the Canadian National Railways to explore sulphide minerali 
zation. An old pit 8 feet by 6 feet, 2,700 feet southeast of the railway bridge and 400 
feet east of Highway 11, may also have been dug at this time.

In 1963, part of this property along with the Mironsky Property to the south (see 
section A. Mironsky Property No. 11) was optioned to Phelps Dodge Corporation of 
Canada Limited. The company drilled two holes, H6 and H7 (for drill hole locations, 
see Geological Map 2278, back pocket) for a total footage of 729 feet and prepared a 
geological map on a scale of l inch to 200 feet. The option on the property was 
dropped.

Noranda Mines Limited optioned part of this property in 1966 and put down two 
diamond drill holes N79 and N80, 1,000 feet south of the northeastern end of Grassy 
Portage Bay. This option was also dropped.

In the fall of 1966, M. Hupchuk found malachite stain on a ridge 1,600 feet 
northwest of the railway overpass. A trench was opened up which revealed copper 
sulphide mineralization. A group of claims covering this mineralized zone and ground 
to the northeast was optioned to North 60 Explorers Limited. An induced polarization 
survey was carried out in 1967 and holes HI, H2, and H3, with a total footage of 
1,908 feet, were drilled to test two of the three anomalies indicated by the survey. Mafic 
metavolcanics, magnetite-bearing tuff, and hornblende gabbro were encountered in the 
holes. Diamond drill hole HI cut disseminated pyrrhotite and chalcopyrite in hornblende 
gabbro but no analyses are reported. As of 1969, the mineral rights were still held 
by Hupchuk and Armstrong.

In 1968, four diamond drill holes were put down by Hupchuk and Armstrong. Two 
holes, H9 and H8, were drilled near the old claim 629P for a total footage of 1,145 
feet and two holes, H4 and H5 with a total footage of 826 feet, were drilled 1,300 
feet southeast of the railway overpass.

GEOLOGY AND MINERALIZATION

The rocks exposed on the property include a northern part of the Grassy Portage 
Bay gabbro sill, pillow lavas, and magnetite-bearing tuffs. The latter two rock types are 
northwest of the gabbro sill. The property lies on the southeastern flank of the Rice Bay 
Dome and foliation in the rock strikes northeast with dips ranging from 65 degrees 
southeast to vertical. The pillow lava is stratigraphically above the magnetite-bearing tuff.

Three areas of mineralization are known on this property and are listed below.

(1) Copper mineralization in the trench 1,600 feet northwest of the railway 
overpass.

(2) Sulphide mineralization in the trench 400 feet northeast of the railway 
overpass.

(3) Sulphide mineralization in trenches 2,300 feet northeast of the railway 
overpass.
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The geology around the trench 1,600 feet northwest of the railway overpass was 
examined in detail by the author and this detailed geology is shown on Geological Map 
2278 (back pocket). There is sulphide mineralization on the eastern edge of a gabbro 
dike which is approximately 50 feet wide. The dike is not exposed north of the trench, 
but at the trench has a south-southwest strike down to the railway tracks. It then strikes 
west. The south-southwest-trending part of the gabbro dike was injected along the 
contact between fine-grained grey to green magnetite-bearing tuff to the west and pillow 
lavas to the east. An unmineralized 5-foot gabbro sill, which trends northeast, cuts the 
magnetite-bearing tuff on the western side of the gabbro sill.

The trench on the mineralization exposes the contact between the medium- to 
coarse-grained massive gabbro sill and pillow lava to the east. The pillow lava near the 
contact is interbanded with layers of fine-grained boitite-quartz schist that is believed 
to be a metasediment. Pyrrhotite and chalcopyrite are disseminated in the gabbro, 
feldspar-hornblende schist, and biotite-quartz schist, and veins of chalcopyrite cut the 
hornblende schist and biotite-quartz schist. These veins of chalcopyrite are more abundant 
in the biotite-quartz schist which appears to have fractured more readily.

The mineralized zone, which trends northwest, is 10 feet wide and is exposed over 
a length of 110 feet. The attitude of the surrounding rocks suggest this mineralized 
zone is vertical. The largest trench is at the northern end of this mineralized zone and 
is 27 feet long, up to 10 feet wide, and 2 feet deep. A 10-foot chip sample taken across 
this trench by the author and analyzed by the Mineral Research Branch of the Ontario 
Division of Mines gave 0.48 percent copper and a trace of nickel. Three small pits were 
blasted along the mineralized zone south of the large trench.

A 50-foot diamond drill hole was put down by M. Hupchuk in 1967, 40 feet east 
of the mineralized zone, to intersect the downward extension of this mineralization (H12, 
Geological Map 2278, back pocket). All the rock in the hole was logged as andesite 
with an estimated 20 percent pyrrhotite and a trace of chalcopyrite from footage 30 
to footage 41. It is the author's belief that this hole should have been extended to cut 
the downward extension of the gabbro dike.

It is an important fact that this mineralization is at the stratigraphic top of a 
sequence of pyroclastic rocks which are overlain by pillow lava. A similar relation 
eixsts in many of the base metal sulphide deposits in the Canadian Shield (Roscoe 1965). 
The whole length of this contact should be tested for more base metal mineralization.

The trench, 400 feet northeast of the railway overpass, trends N60W and is 90 
feet long, 5 feet wide, and 2 feet deep. It exposes medium-grained hornblende gabbro 
at its southeastern end and fine-grained gabbro at the northwestern end. The north 
western end of this trench is close to the contact between the Grassy Portage Bay Gabbro 
to the southeast and pillow lava to the northwest. Pyrite, pyrrhotite, and minor amounts 
of chalcopyrite are disseminated throughout the length of the trench and are in veins 
which cut the rock. A representative sample taken by the author along the whole length 
of this trench was found on analyses by the Mineral Research Branch of the Ontario 
Division of Mines to contain 0.20 percent copper and 0.13 percent nickel. This 
mineralization is on strike with the copper mineralization on the Grassy Portage Bay 
Property (15), of Noranda Mines Limited 10,000 feet to the southwest. Both areas of 
mineralization are close to the Grassy Portage Bay gabbro-pillow lava contact.

Four trenches, 2,300 feet northeast of the railway overpass, expose a minor amount 
of disseminated sulphide mineralization in hornblende gabbro (Geological Map 2278, 
back pocket).

52



The gabbro is medium grained and massive, has a colour index of approximately 
70, and is coated with a limonite stain. The author estimates that the gabbro contains 
l to 2 percent pyrrhotite and a trace of disseminated chalcopyrite. The predominant 
ferromagnesium mineral is hornblende, but in one trench a patch of the gabbro contained 
predominantly biotite.

Small amounts of chalcopyrite are disseminated in or occur along fractures in the 
hornblende schist exposed in the highway cut just northwest of the Grassy Portage Bay 
gabbro sill. This outcrop is approximately 1,000 feet northwest of the railway overpass 
in Halkirk Township.

Swell Bay Property (7)

LOCATION, HISTORY, AND DEVELOPMENT

As of December 1969, this property consisted of a block of 21 claims, which 
straddle the Halkirk-Watten township line, l mile north of Swell Bay. The property 
is owned by M. Hupchuk and George Armstrong of Fort Frances.

In 1966, the property was optioned from Hupchuk and Armstrong by Cominco 
Limited who did a geological survey and produced a map on the scale of l inch to 
400 feet. A magnetometer survey and combined induced polarization and resistivity 
survey were done by Cominco Limited in 1967. The induced polarizing survey was 
done with a McPhar Frequency Domain Induced Polarization Unit.

Cominco Limited let the option expire and the claims were retained by Hupchuk 
and Armstrong. In 1968, Hupchuk and Armstrong put down two drill holes, H10 and 
HI l, 2,500 feet north-northwest of Traverse Inlet, on an Induced Polarization anomaly 
which had been outlined by Cominco Limited.

Diamond drill hole HI l (Geological Map 2278, back pocket) is 356 feet deep 
and cuts hornblende gabbro and mafic metavolcanics. A 30-foot mineralized zone in the 
mafic metavolcanics was found to contain up to 10 percent pyrrhotite, chalcopyrite, and 
sphalerite. The best analysis from this hole is 0.11 percent copper and 2.53 percent zinc 
over 10 feet. Just a trace of nickel was detected in the samples analyzed.

Diamond drill hole H10 (Geological Map 2278, back pocket) is 938 feet deep 
and cuts hornblende gabbro which is, in part, garnetiferous. Some pyrrhotite, chalco 
pyrite, and sphalerite was reported to be in the core from 120 to 148 feet.

GEOLOGY AND MINERALIZATION

The property is on the southern side of the Grassy Portage Bay gabbro sill. The 
gabbro contains inclusions of mafic metavolcanics, some of which are large enough to 
be mapped. Some of the gabbro on the property contains red garnets.

The symmetry of the Grassy Portage Bay Sill, which has an anorthositic gabbro core 
and hornblende gabbro on either side, and the structural interpretation (see section on 
Major Folds under Structural Geology) indicate that the sill may have been folded into 
a syncline. Therefore the copper mineralization which has been found on the northern 
edge of the sill may also occur on the southern edge. The small amount of mineralization 
found in diamond drill holes H10 and HI l gives further support to this hypothesis.
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Wind Bay Property (8)

LOCATION, HISTORY, AND DEVELOPMENT

As of December 1969, this property consisted of nine claims in Halkirk Township, 
north and west of Wind Bay, on the peninsula between Seine Bay and Swell Bay. The 
mineral rights are held by M. Hupchuk and G. Armstrong of Fort Frances.

The first work known to be done on the property was carried out by Noranda Mines 
Limited in 1967. At this time, Noranda Mines Limited optioned the ground from J. 
Beaupre and E. Corrigan. They opened a trench and some small pits on an outcrop of 
porphyritic felsic metavolcanics, 1,300 feet west of Wind Bay (Figure 2), and carried 
out a vertical loop electromagnetic survey of the property.

While prospecting in 1969, M. Hupchuk found zinc mineralization in chloritic 
schist, 1,000 feet west of Wind Bay. According to Hupchuk, an old trench was already 
on the outcrop of chlorite schist. West of this mineralization, he blasted open four 
trenches and a pit. The locations and dimensions of these pits and trenches are shown 
in Figure 2.

GEOLOGY AND MINERALIZATION

The property is at the western end of a rhyolitic zone which is cut by bodies of 
hornblende gabbro (Geological Map 2279, back pocket).

The mineralization is in chlorite schist which is coincident with an east-northeast- 
trending lineament. This lineament extends from Lochart Lake to a point 4,000 feet west 
of the mineralized chlorite schist. The lineament is characterized by low swampy ground 
and this outcrop of chlorite schist is one of the few along the 8-mile length of the 
lineament. The chlorite schist zone is 300 feet wide with medium-grained massive to 
weakly foliated hornblende gabbro on either side. This schist is believed to have been 
derived from the hornblende gabbro by shearing along a fault which has its topographic 
expression as a lineament.

Two hundred and fifty feet south of the zinc mineralization, the gabbro is in 
contact with porphyritic felsic metavolcanics containing phenocrysts of quartz and 
feldspar.

Near the lineament, the strike of the foliation is N70E and is parallel to the linea 
ment. The dip of the foliation is from 80 degrees north to vertical. Three hundred 
feet north or south of this lineament, the average strike of the foliation in the rock 
is N45E and the dip is vertical. This indicates that the fault along the lineament is at 
an angle of 25 degrees to foliation.

The best mineralization in the outcrop of rhyolitic porphyry, 1,300 feet west of Wind 
Bay, is at the eastern end of the outcrop. Chalcopyrite, pyrite, and sphalerite are dis 
seminated in the porphyry particularly in the enclosed lenses of chlorite schist. A repre 
sentative sample taken by the author across 6 feet and analyzed by the Mineral Research 
Branch of the Ontario Division of Mines yielded a trace of copper, a trace of nickel, 
and 0.24 percent zinc. A 40-foot long trench in the centre of this rhyolitic outcrop 
(Figure 2) contains only trace amounts of pyrite and chalcopyrite. The northern side 
of the rhyolitic outcrop is slightly sheared and contains l to 2 percent disseminated pyrite.
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The chlorite schist 1,000 feet west of Wind Bay is aphanitic, strongly foliated, and 
contains up to 10 percent lens-shaped quartz grains which are up to 14 inch long. 
Three trenches on the northern side of the mineralized zone (Figure 2) expose veins 
of black sphalerite, which range from Ys to 1/2 inch wide and which are parallel to 
the foliation. Sphalerite is the most abundant sulphide mineral and is associated with 
chalcopyrite, pyrite, and pyrrhotite. A chip sample taken by the author across 15 feet 
of the northeastern trench on this mineralized zone was analyzed by the Mineral Research 
Branch of the Ontario Division of Mines and found to contain 0.06 percent copper, a 
trace of nickel, and 0.39 percent zinc.

The southern side of the chlorite schist zone does not have as much quartz as the 
northern side nor as much sulphide mineralization. A l O-foot chip sample taken by the 
author from the trench on the southern side of the mineralized zone (Figure 2) was 
found by the Mineral Research Branch of the Ontario Division of Mines to contain 
0.06 percent copper, a trace of nickel, and 0.15 percent zinc.

A high magnetic anomaly is over the southern part of the chlorite schist zone and 
one i/^-inch vein of magnetite was found parallel to the foliation. Unexposed lenses of 
magnetite are believed to be responsible for this magnetic anomaly.

Zinc mineralization on the same lineament at the eastern end of Lochart Lake indi 
cates that the whole length of this lineament is a potential zone of economic base 
metal mineralization.

A. KOTNICK (9)

LOCATION, HISTORY, AND DEVELOPMENT

This property consists of four patented claims which straddle Highway 11, 7,000 
feet east of the Rocky Islet Bay highway bridge. The property is owned by A. Kotnick 
of Fort Frances.

The pits and trenches on the property are reported to have been dug by John Levar 
who owned the property before Kotnick (Kotnick 1969, personal communication).

GEOLOGY AND MINERALIZATION

The rocks exposed are feldspar-hornblende schist, pillow lava, and a small amount 
of hornblende gabbro in the southeastern part of the property. The foliation in the 
rocks strikes north-northeast and dips steeply or vertically. A pronounced lineation in the 
hornblende schist trends west and plunges 35 degrees west.

Thirteen hundred feet north of Highway 11, three small trenches were found just 
north of the large clearing on the property (Geological Map 2278, back pocket). The 
dump on the northwestern trench contains fragments of massive quartz which apparently 
cuts the mafic metavolcanics. A grab sample of this quartz taken by the author and 
assayed by the Mineral Research Branch of the Ontario Division of Mines yielded only 
a trace of gold. The other two small trenches were put down on lean sulphide-bearing 
iron formation. Two hundred feet south of the highway near the western end of the 
property, there is a trench 35 feet long, 3.5 feet wide, and 2 feet deep on sulphide iron
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formation. The sulphide mineralization zone, which contains massive and disseminated 
pyrite, pyrrhotite, and trace amounts of chalcopyrite, strikes east-west, is vertical, and 
has an exposed width of 75 feet. To the north, this sulphide iron formation is in contact 
with feldspar-hornblende schist, but the southern contact is not exposed. A representative 
sample taken by the author along the trench yielded only a trace of copper and a trace 
of nickel (Mineral Research Branch, Ontario Division of Mines). The sulphide iron 
formation is not exposed along strike.

S. LAKATOS AND L. COUSINEAU (10)

LOCATION, HISTORY, AND DEVELOPMENT

As of December 1969, the property consisted of 19 claims in Halkirk Township 
north of Highway 11 and just west of Indian Reserve No. 26A. The mineral rights are 
held by Lakatos and Cousineau of Fort Frances. The two areas of mineralization were 
found by S. Lakatos while prospecting in the area. The southern mineralized area is 
1,500 feet north of Highway 11 and the northern showing is midway between Bear 
Pass Station on the Canadian National Railways and Highway 11.

Two pits have been blasted on the southern showing. On the northern zone of 
mineralization, two pits were dug and a diamond drill hole 68 feet deep was drilled. 
This work was done in 1969- Work was still being done on this property during the 
summer of 1970.

GEOLOGY AND MINERALIZATION

From south to north, the following rock types are exposed on the property: (1) 
banded fine-grained metasediments; (2) a 200-foot band of aphanitic felsic metavol- 
canics along the contact between the metasediments and hornblende gabbro with a 
small lens of metasediments at part of the northern contact; ( 3) medium-grained massive 
hornblende gabbro; (4) feldspar-hornblende schist with minor amounts of intermediate 
pyroclastic metavolcanics and metasediments, which are cut by bodies of gabbro; (5) 
medium-grained massive granitic rock.

The northern mineralized zone is at the southern contact of the granite and meta 
volcanics and the southern showing is in the 200-foot wide rhyolitic band.

All the rocks except the gabbro are foliated, strike east-northeast, and have vertical 
to steep dips. A lineation in the gabbro trends east and plunges 55 degrees east.

The southern showing consists of pyrrhotite, pyrite, and minor amounts of chalco 
pyrite, which are disseminated in aphanitic light green to light grey felsic metavolcanics. 
This band of felsic metavolcanics is 200 feet wide and forms a ridge up to 25 feet high 
which trends N65E. The rhyolitic band was mapped over a length of 2,600 feet and 
patches of gossan were seen along the whole strike-length.

Fine-grained metasediment is exposed south of the rhyolitic band and medium- 
grained massive hornblende gabbro is found to the north. One small exposure of lean 
graphitic iron formation was found just north of the western end of the rhyolitic band.

A pit, 3 feet by 3 feet and 2 feet deep, at the southwestern end of the rhyolitic band, 
exposes aphanitic grey rhyolitic rock containing disseminated pyrrhotite and a minor
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amount of disseminated chalcopyrite. The sulphide minerals also fill some of the small 
fractures in the rock. A grab sample from this pit was found on analysis to contain 0.44 
percent copper and 0.66 ounces of silver per ton (Lakatos 1969, personal communica 
tion). At the northeastern end of this rhyolitic band near the Indian Reserve boundary, 
a 4-foot square, 2-foot deep pit has also been blasted in the rhyolitic rock. At this pit, 
the author estimated the rhyolitic rock to contain up to 20 percent disseminated pyrite 
along with minor chalcopyrite and pyrrhotite. A grab sample from this pit was reported 
to contain 0.12 percent copper and 0.16 ounces of silver per ton (Lakatos 1969, personal 
communication).

The northern showing is on the northern side of a swamp 4,700 feet north of 
Highway 11 and 3,200 feet south of Bear Pass Station. The more westerly of the two 
pits shown on Geological Map 2278 (back pocket) contains copper and molybdenum 
mineralization. Pyrite, chalcopyrite, and molybdenite are concentrated in a quartz vein 
which has been emplaced along a contact between a 4-foot wide granite dike and mafic 
metavolcanics. The quartz vein is 4 to 30 inches wide, strikes N90E, dips 45 degrees 
south, and is exposed for a length of 30 feet. The quartz vein was estimated to contain 
5 to 10 percent pyrite, 5 to 10 percent chalcopyrite, and less than 2 percent molybdenite 
(King 1970, p.4l). Smaller amounts of the sulphide minerals are also disseminated in 
the granite dike.

Two hundred and fifty feet east of the above pit, a second small pit was opened 
up and a 68-foot deep diamond drill hole was put down bearing south into the swamp at 
an angle of 65 degrees. Mafic metavolcanics and fine-grained metasediments are exposed 
in the small pit and pyroclastic metavolcanics were encountered in the diamond drill hole. 
Disseminated pyrrhotite, pyrite, and chalcopyrite were seen in the core and the sulphide 
minerals are more concentrated in the felsic fragments of the pyroclastic rock. Twenty-five 
feet of this core was found on analysis to average 0.25 ounces of silver per ton, 0.14 
percent copper, and 0.10 percent zinc (Lakatos 1969, personal communication). A 
strong magnetic anomaly in the swamp 20 feet south of this pit is believed to be due 
to iron formation.

Five hundred feet east of this pit at the eastern end of the swamp, lean magnetic 
iron formation is exposed which is 100 feet wide.

A. MIRONSKY (11)

LOCATION, HISTORY, AND DEVELOPMENT

The Mironsky property consists of 15 unpatented claims in Halkirk Township which 
straddle Highway 11, l mile south of the railway overpass. The mineral rights are held 
by Mrs. A. Mironsky of Thunder Bay.

The copper mineralization on this property was found by M. Hupchuk in 1963 
when Highway 11 was being put through the area. Mr. Mironsky staked the ground.

In 1963, this property and the Hupchuk-Armstrong property to the north were 
optioned to Phelps Dodge Corporation of Canada Limited. This company put down 
eight holes on the property for a total footage of 3,030 feet (Holes Al to A8, Geological 
Map 2278, back pocket) and prepared a geological map at a scale of l inch to 200 
feet. The option was dropped in the fall of 1963.
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GEOLOGY AND MINERALIZATION

The mineralization is near the southern contact of the Grassy Portage Bay gabbro 
sill and the Bears Passage Metasediments to the south. The host rock of the chalcopyrite 
is a bed of biotite-feldspar-quartz schist which is associated with a complex assemblage 
of mafic metavolcanics, hornblende gabbro, and other beds of biotite-feldspar-quartz 
schist. As exposed in the road-cut on Highway 11, the following rock types are en 
countered from north to south: (1) a small 4-foot wide outcrop of mafic metavolcanics; 
(2) ten feet south of (1) is fine-grained biotite-feldspar-quartz schist approximately 20 
feet wide, which only contains a few grains of chalcopyrite; (3) eighty feet of fine 
grained biotite-feldspar-quartz schist containing from l to 5 percent disseminated chalco 
pyrite; (4) twenty feet of aphanitic mafic metavolcanics; (5) hornblende gabbro with 
inclusions and bands of biotite-feldspar-quartz schist and mafic metavolcanics.

The hornblende gabbro is intrusive into the biotite-feldspar-quartz schist and mafic 
metavolcanics. Foliation and bedding in the rock strike northeast and dip at 40 degrees 
to vertical. A lineation in the hornblende schist and gabbro trends N10E and plunges 
20 degrees west. A 15-foot fault zone in the gabbro at the southern end of the above- 
mentioned road-cut trends N75E and dips 75 degrees north.

As outlined in detailed mapping by Phelps Dodge Corporation of Canada Limited, 
the copper-bearing biotite-feldspar-quartz schist is 730 feet long, has an average horizontal 
width of 100 feet, strikes N20E, and dips 40 degrees north. Assuming a horizontal 
width of 100 feet, the true width would be 70 feet.

The fine-grained biotite-feldspar-quartz schist containing the chalcopyrite is grey 
and has approximately 15 percent biotite. In the road-cut, the author estimated the rock 
to contain an average of 2 percent disseminated chalcopyrite with an average grain size 
of 0.3 mm. The chalcopyrite is evenly disseminated throughout the metasediments. In 
the road-cut, chalcopyrite is the only sulphide mineral present except for a very small 
amount of molybdenite. Chip samples across 60 feet of the biotite-feldspar-quartz schist 
taken by the author and analyzed by the Laboratory and Research Branch of the Ontario 
Division of Mines yielded 0.76 percent copper.

The diamond drilling indicated that the metasedimentary band is narrower at depth. 
At depth the mineralized band contains more pyrite and pyrrhotite and less chalcopyrite 
than at the surface. The two best diamond drill hole intersections are 0.53 percent 
copper over 14 feet which is in hole A4 (Geological Map 2278, back pocket) approxi 
mately 200 feet below the surface and 1.01 percent copper over 50 feet in hole A2 
approximately 60 feet below the surface.

Assuming a strike-length of 400 feet (the distance along strike between A2 and 
A4 is 330 feet), an average true width of 35 feet, a length down-dip of 300 feet, this 
would represent 300,000 tons grading 0.8 percent copper.

The copper was probably derived from the associated mafic metavolcanics and 
gabbro inasmuch as the metasediments in the area are not noted for copper mineralization. 
The following are two hypotheses regarding the emplacement of the copper in the 
metasediments: (1) the copper may have replaced original pyrite and pyrrhotite in the 
metasediments; (2) if the sedimentary rocks were porous at the time of mineralization, 
the sulphide minerals may have migrated to lower pressure pore spaces from the volcanic 
rocks or gabbro. With either theory, the energy for the emplacement of the copper is 
believed to have been supplied by heat from the intrusive Grassy Portage Bay gabbro sill.
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This group originally consisted of 16 claims which straddled Highway 11 in Watten 
Township, 4,000 feet northwest of Moosehorn Lake. As of December 1969, this ground 
was open for staking.

Electromagnetic anomalies in the area prompted acquisition and exploration of this 
ground. In 1966, diamond drill holes N9 and N10 were drilled (Geological Map 2278, 
back pocket). The electromagnetic anomalies are caused by pyrrhotite and pyrite zones 
from several inches to 10 feet wide which contain only trace amounts of chalcopyrite 
and sphalerite. The sulphide mineral zones are believed to be sulphide iron formation.

F. MORRISON (13) 

Wallace Claims

LOCATION, HISTORY, AND DEVELOPMENT

This property consists of two patented claims in Watten Township south of Moose 
horn Lake. Nickel Creek flows through the claims and a north-south-trending pit, 10 
feet long, 3 feet wide, and up to 7 feet deep, is on the south side of the creek. The 
property is owned by Mrs. F. Morrison of Fort Frances.

GEOLOGY AND MINERALIZATION

The property is on the south side of the Nickel Lake Syncline. Foliation in the rock 
strikes east-northeast and dips steeply north or is vertical.

There is a hornblende gabbro sill in the northern part of the property and another 
hornblende gabbro sill is in the southeastern part. A 200- to 300-foot band of meta- 
sedirnents, magnetite iron formation, sulphide iron formation, and metavolcanics trends 
east-northeast across the property and separates the two gabbro sills.

The pit on the south side of Nickel Creek was put down on sulphide iron formation 
which consists of fine-grained biotite-quartz schist with from 5 to 25 percent dis 
seminated pyrite and beds of massive medium-grained pyrite from 4 to 10 inches wide. 
Bedding in the pit strikes N56E and dips 27 degrees north. One hundred feet southeast 
of this pit is an outcrop of magnetite iron formation 25 feet wide and 75 feet long.

M. W. MURRAY (14) 

Brunette Claims

LOCATION, HISTORY, AND DEVELOPMENT

This property consists of two blocks of ground on the north side of Commissioners 
Bay. The mineral rights are owned by Mrs. M.W. Murray of Fort Frances.
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During the construction of Highway 11, several old pits were eliminated from the 
gossan zone 500 feet west of the Rocky Islet Bay highway bridge. It is not known 
where these pits had been dug.

In 1918, the Grasselli Chemical Company explored the sulphide mineralization on 
this property by diamond drilling but no results are available (Gill 1951). In 1929, 
the Grasselli Chemical Company was taken over by Canadian Industries Limited (Gill 
1951).

GEOLOGY AND MINERALIZATION

Mafic metavolcanics consisting of feldspar-hornblende schist and pillow lava underlie 
the property. Foliation in the metavolcanics strikes east-northeast and dips steeply north 
or south. A steeply plunging lineation in the feldspar-hornblende schist has an irregular 
trend. The metavolcanics contain narrow bands of iron formation and sulphide iron 
formation which are usually associated with fine-grained metasediments. Most of the 
discontinuous iron formation and associated metasediments are confined to a l,000-foot 
zone which extends from the railway bridge at Commissioners Bay to the western end 
of the Rocky Islet Bay highway bridge.

Numerous bands of magnetite iron formation and sulphide iron formation are 
exposed on the property. The sulphide iron formation is best exposed in a road-cut on 
Highway 11, 500 feet west of the Rocky Islet Bay highway bridge. At this exposure, the 
sulphide minerals are overlain by a gossan zone up to 15 feet thick. The gossan is a 
limonite-stained cellular friable quartz-rich rock which has locally been brecciated. The 
local brecciation is probably due to collapse of the rock following the leaching and 
removal of the sulphide minerals.

The unweathered host rock for the disseminated sulphide mineralization is a bedded 
fine-grained biotite-hornblende-quartz schist or muscovite-quartz schist. This light grey 
metasediment may contain up to 90 percent disseminated pyrite, pyrrhotite, and trace 
amounts of chalcopyrite. In one place, the rock contains l percent disseminated 
magnetite.

A chip sample across 100 feet of this mineralized zone taken by the author and 
analyzed by the Mineral Research Branch of the Ontario Division of Mines gave a trace 
of copper and a trace of nickel.

Eight hundred feet south of the sulphide mineral exposure on Highway 11, there 
is a small shallow L-shaped pit with boulders around it, indicating that it was put down 
on sulphide iron formation consisting of massive and disseminated pyrrhotite and pyrite 
along with trace amounts of chalcopyrite. The host rock for the sulphide minerals is an 
actinolite-biotite-quartz schist. Fifteen feet north of this pit is an outcrop of pillow lava.

NORANDA MINES LIMITED 

Grassy Portage Bay Property (15)

LOCATION, HISTORY, AND DEVELOPMENT

As of December 1969, Noranda Mines Limited held the mineral rights on a large 
block of claims with an area approximately 7.4 miles long and Vi to M mile wide. The
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claims, which are in Watten and Halkirk Townships, encompass Grassy Portage Bay 
and the land north and south of the bay. The eastern end of this block of claims forms 
the Grassy Portage Bay Property which is on the Watten-Halkirk township boundary 
line at the northeastern end of Grassy Portage Bay. The western end of this block of 
claims will be discussed later in the text under Noranda Mines Limited, Sims Station 
Property (18).

The exploration of the Grassy Portage Bay copper property began in 1958 when 
William Reed and Leo Turcotte, prospectors for Noranda Mines Limited, found a 
limonite-stained outcrop in Halkirk Township near the present highway overpass. R. 
Woolverton of Noranda Mines Limited examined the showing and suggested that 
claims be staked along the contact between the Grassy Portage Bay Gabbro and mafic 
metavolcanics. While staking these claims, Leo Turcotte found copper mineralization at 
a point which is now 200 feet east on Noranda's base line. This discovery lead to 
development of the Grassy Portage Bay Property.

An airborne electromagnetic survey in 1958, which covered most of the present 
map-area, indicated numerous conductors. The sulphide mineralization on the Grassy 
Portage Bay Property did not show up on the airborne electromagnetic survey. Some of 
the highest electromagnetic conductors were in the Grassy Portage Bay gabbro sill, 5,000 
feet northeast of the railway overpass. These anomalies were the first to be tested, and 
six diamond drill holes were put down in 1959 (N67 to N72, Geological Map 2278, 
back pocket). These high anomalies were found to be caused by flat-lying layers of 
pyrrhotite and pyrite up to 18 inches thick in the gabbro. These sulphide minerals, which 
contain no significant copper mineralization, seem to be related to joints in the gabbro.

In the summer of 1959, Noranda Mines Limited optioned 60 claims from P.C.E. 
Explorations Limited. This ground is in Watten Township, southwest of the copper 
mineralization.

The following is a list of the geological maps and diamond drilling done by Noranda 
Mines Limited up to 1967.

1959:

(1) Sixteen diamond drill holes with a total footage of 6,054 feet.
(2) A geological map of the ground north and east of the northeastern end 

of Grassy Portage Bay, at a scale of l inch to 400 feet.
(3) A geological map of Grassy Portage Bay Property, at a scale of l inch 

to 400 feet.
(4) A geological map of the mineralized part of the Grassy Portage Bay

Property at a scale of l inch to 200 feet. 
1965:

(1) A geological map of part of the northern side of Grassy Portage Bay,
4,000 feet east of Nickel Lake, at a scale of l inch to 200 feet. 

1966:
(l) Twenty-two diamond drill holes with a total footage of 7,301 feet. 

1967:
(l) Nine diamond drill holes with a total footage of 4,390 feet.

Electromagnetic anomalies outside of the Grassy Portage Bay area and a molybdenite 
showing were also tested by Noranda Mines Limited. This work is described under the 
following headings: Pocket Pond Occurrence (20); Noranda Mines Limited Molybdenite 
Occurrence (16); Moosehorn Lake Occurrence (12); Noranda Mines Limited, Redgut 
Bay Property (17); and Noranda Mines Limited, Sims Station Property (18).
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In November 1968, Seemar Mines Limited optioned 18 claims from Noranda Mines 
Limited. These claims cover the principal copper mineralization found on Grassy Portage 
Bay and have been brought to a lease status as of April 1970. During the fall of 1969 
and the early part of 1970, Seemar Mines Limited drilled 16 holes having a total 
footage of 7,811 feet.

GEOLOGY

From south to north, the property is underlain by the northern part of the Grassy 
Portage Bay gabbro sill, pillow lava, mafic magnetite-bearing pyroclastic rock, and Rice 
Bay Metasediments.

The predominant rock type in the Grassy Portage Bay gabbro sill is a medium- to 
coarse-grained hornblende gabbro cut by dikes of fine-grained gabbro. At the contact 
between the hornblende gabbro and the pillow lava is a zone of medium-grained horn 
blendite which ranges from 10 feet to 170 feet thick in diamond drill hole intersections. 
The thickness of the hornblendite varies abruptly and this unit is absent in some places. 
The hornblendite is intrusive into the pillow lava and is cut by hornblende gabbro. It 
is believed to be an early mafic differentiate of the gabbro sill.

The mafic metavolcanics directly north of the Grassy Portage Bay gabbro sill range 
from 200 to 500 feet thick and contain well developed pillow structures.

Northwest of the pillow lava is a band of magnetite-bearing lapilli-tuff and tuff, 
approximately 2,500 feet wide, which is exposed on the north and south shores of 
Grassy Portage Bay and also encountered in diamond drill holes in Grassy Portage Bay.

In diamond drill hole N22, a zone of fine-grained brown magnetite-bearing tuff 
was encountered which was found on analysis by the Mineral Research Branch of the 
Ontario Division of Mines to have up to 0.50 percent copper. A petrographic description 
of this unit is given below under the section "Alteration". No sulphide minerals are 
visible in hand specimens but the Mineral Research Branch of the Ontario Division of 
Mines identified bornite by x-ray diffraction. In the drill hole, the brown tuff zone has 
a thickness of 66 feet and the top of the zone is 215 feet below the bedrock surface 
at the bottom of Grassy Portage Bay. A similar brown tuff bed is also on the north 
shore of Grassy Portage Bay just south of Nickel Lake Station. At this location, the 
brown tuff is 30 feet wide and is in contact with magnetite-bearing chlorite schist on 
either side. Two representative samples from this location, taken by the author and 
analyzed by the Mineral Research Branch of the Ontario Division of Mines, gave only 
a trace of copper.

The contact between the Grassy Portage Bay gabbro sill and the metavolcanics strikes 
N60E. As determined by diamond drilling, this contact dips approximately 70 degrees 
south at the eastern end of the property, but at the western end of the property this dip 
is reversed to 70 degrees north (Figure 4). The point 1,150 feet west on Noranda 
Mines Limited base line marks the location where the contact of the sill changes dip. 
In detail, the contact between the gabbro sill and pillow lava is irregular with dips 
ranging from 50 degrees to 90 degrees (Figure 4).

On the property and south of the property, the Grassy Portage Bay Sill contains 
more lineaments than any other section of the sill. Some of the strongest of these 
lineaments are approximately perpendicular to the contact of the sill. These lineaments 
are believed to be faults which are responsible for the difference in dip of the northern
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contact of the gabbro sill (see section on Major Folds under Structural Geology). 
These faults may have caused the western part of the potential ore zone to be down 
faulted as shown in Figure 4. The possible fault shown on Figure 4 coincides with a 
weak lineament. There is a stronger parallel lineament 200 feet to the northeast 
(Figure 3).

At the eastern end of the property, the originally flat-lying gabbro sill was uplifted 
during the formation of the Rice Bay Dome resulting in the gabbro-pillow lava contact 
dipping south. At the western end of the property, the flat-lying gabbro sill was 
depressed into the Nickel Lake Syncline resulting in the gabbro-pillow lava contact dip 
ping north. A zone of stress was set up between these two opposing rotational forces. 
This stress was relieved by rotational movement on faults which strike approximately 
perpendicular to the gabbro-pillow lava contact. These faults now have their topographic 
expression as lineaments.

Hole N23 (Figure 3) on the property intersected the downward extension of one 
of these lineaments. It cut sheared gabbro, which contained enough water pressure to 
force all the diamond drill rods out of the hole, resulting in an artesian well.

MINERALIZATION

As indicated by diamond drilling and surface exposures, copper mineralization of 
potential economic importance is found in two areas on the Grassy Portage Bay 
Property. (1) The mineralized zone between 200 feet east and 200 feet west on 
Noranda Mines Limited base line is exposed at the surface in trenches (Figure 3). 
This was the first copper mineralization found on the property and is referred to as the 
east zone. (2) The western zone of copper mineralization lies between 850 feet west 
and 1,750 feet west on the base line. This mineralized zone is not exposed at surface 
and was found by diamond drilling (Figure 4).

In both zones, the copper mineralization is in the hornblende gabbro next to the band 
of hornblendite which is along the contact between the hornblende gabbro and mafic 
metavolcanics. In several diamond drill holes, copper mineralization extends into the 
hornblendite and in one hole copper mineralization is in the mafic metavolcanics.

The sulphide and oxide minerals found on the property are: chalcopyrite, pyrrhotite, 
ilmenite, pyrite, and molybdenite.

A few flakes of molybdenite may be found in the gabbro anywhere on the property. 
Through most of their lengths holes N78 and N81, which are approximately 3,000 feet 
east on Noranda Mines Limited base line, contain trace amounts of molybdenite dis 
seminated in the gabbro. The highest analysis was 0.096 percent MoS2 over 4.8 feet.

From the samples examined, pyrite seems to be confined to the eastern copper zone 
where it forms anhedral disseminated grains associated with chalcopyrite and pyrrhotite.

Chalcopyrite and pyrrhotite are by far the most abundant sulphide minerals. They 
occur as anhedral disseminated grains in the gabbro, which become interconnected in a 
net-like manner as they become more abundant. Where the gabbro is foliated, the 
pyrrhotite and chalcopyrite form discontinuous lenses parallel to the foliation.

Anhedral grains of ilmenite are abundant in the gabbro, making up to 15 percent 
of the rock in places. C. J. Hodgson (1959) observed that ilmenite was rimmed with 
biotite near the copper mineralization.
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ALTERATION

Three types of alteration occur on the property, two of which are directly related to 
the copper mineralization.

When the copper content of the gabbro is above approximately 2 percent, the gabbro 
is bleached white and the only ferromagnesian mineral left is biotite which is sporadic 
or in small amounts. This greyish white alteration of the gabbro is directly associated 
with the chalcopyrite and pyrrhotite mineralization. There are all gradations of this 
alteration from a gabbro containing widely disseminated clusters of chalcopyrite and 
pyrrhotite that are surrounded by a bleached area to a uniformly grey rock containing 
small amounts of biotite and up to 25 percent combined pyrrhotite and chalcopyrite. If 
the copper content of the rock is below approximately 1.5 percent, the gabbro does not 
have this white alteration. A thin section of the white alteration production revealed that 
it consists of approximately 35 percent epidote and 5 percent calcite and that the sulphide 
mineralization is associated with the epidote. The plagioclase of the original gabbro is 
almost completely altered to epidote, calcite, and chlorite. The epidote and sulphide 
minerals have replaced the ferromagnesian minerals of the gabbro.

Hodgson (1959) reported that ilmenite surrounded by biotite is associated with the 
copper mineralization.

In several areas on the property, the hornblende in the gabbro is altered to biotite. 
The biotite is usually accompanied by dark red euhedral garnet crystals up to V4 inch in 
diameter. This biotite-garnet alteration was also found in other parts of the Grassy 
Portage Bay Sill outside of the property, particularly on the southeastern contact of the 
sill west of Redgut Bay. Sulphide mineralization may or may not occur in the garnet- 
biotite-rich rock and this alteration is not diagnostic of copper mineralization.

ATTITUDE, DIMENSIONS, AND GRADE OF THE MINERALIZED ZONES

As of April 1970, the western zone of copper mineralization was the only zone on 
which sufficient diamond drilling had been done to determine the attitude and volume of 
the potential ore.

A report dated March 8, 1970 by D.W. Sullivan (1970), the consulting engineer for 
Seemar Mines Limited, stated that 276,172 tons of ore have been outlined with an 
average grade of 2.0 percent copper. The mineralized zone has a strike-length of 600 
feet and is between 850 feet west and 1,450 feet west on the base line. Approximately 
93 percent of this tonnage is above the 300-foot horizon (Sullivan 1970). This potential 
ore zone is knife-shaped with an average width of approximately 17 feet and an average 
vertical dimension of approximately 130 feet (R. Woolverton 1968, personal com 
munication) and a strike-length of 600 feet (Figure 4). From 850 feet west to 1,450 feet 
west on the base line, the mineralized zone plunges approximately 10 degrees west.

A possible tonnage of approximately 148,500 tons with a grade of 0.99 percent 
copper lies between 1,560 feet west and 1,740 feet west on the base line (Figure 4) 
at a depth of 300 to 600 feet (Sullivan 1970). More drilling is necessary to outline this 
zone, and to establish if it is connected to the zone between 850 feet west and 1,450 feet 
west or if it is a faulted extension of this zone.

The eastern zone between 200 feet east and 200 feet west on the base line (Figure 3) 
has not been outlined in detail. The following intersections are reported by Sullivan 
(1970):
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(1) 200 feet east on the base line, 0.72 percent copper over 6.3 feet and 0.72 
percent copper over 17.3 feet;

(2) 100 feet east of the base line, 0.59 percent copper over 135.5 feet;
( 3) zero feet on the base line, 2.56 percent copper over 9-2 feet and 0.56 per 

cent over 57.0 feet;
(4) 100 feet west on the base line, 0.70 percent copper over 9-5 feet and 3.46 

percent copper over 11.3 feet.

Throughout the property, zinc is present only in trace amounts and nickel analyses 
over 0.2 percent are few. In one of the best copper intersections (Hole N30, Figure 3), 
which averages 4.13 percent copper over 25.6 feet, the nickel content ranges from a trace 
to 0.150 percent.

ORIGIN

A hypothesis on the origin of the copper mineralization must account for the follow 
ing facts: (1) the mineralization is found in the gabbro close to the northern contact 
with pillow lava and commonly close to a band of hornblendite; (2) copper mineraliza 
tion replaces the ferromagnesian minerals; (3) the gabbro is epidotized where there is 
high-grade mineralization; (4) the northern contact of the gabbro sill changes dip where 
the zone of copper mineralization has been localized. This is accompanied by numerous 
lineaments which are believed to be a topographic expression of rotational faults in the 
gabbro sill.

The following hypothesis is proposed for the origin of the copper mineralization.
During the early stages of crystallization in the horizontal gabbro sill, copper was 

concentrated in the ferromagnesian minerals which settled to the bottom of the sill by 
gravity, forming the hornblendite phase of the gabbro along the present northern contact. 
In response to doming in the Rice Bay area and the formation of the Nickel Lake 
Syncline, the sill was faulted across its width. The intrusion of the Bears Passage granite 
stock and the granite stock thought to be under the Rice Bay Dome heated the gabbro 
and surrounding rock. Sulphur liberated from sulphide minerals disseminated in the 
gabbro or surrounding rock plus sulphur from the granite made its way along the fault 
zones in the gabbro and combined with copper and iron in the mafic phase near the 
contact, resulting in the formation of chalcopyrite and pyrrhotite. In the replacement of 
the ferromagnesian minerals by the sulphide minerals, calcium was released and formed 
the epidote now associated with the sulphide minerals.

Potassium-rich and molybdenum-rich fluids from the granite stock may also be 
responsible for the biotite alteration and the trace amounts of molydbenite in the gabbro. 
These fluids from the granite may have been partly enriched with copper before 
penetrating the gabbro sill

DISTRIBUTION OF COPPER, NICKEL, ZINC, AND SULPHUR NEAR THE MINERALIZED ZONE

In order to examine the distribution of copper, nickel, zinc, and sulphur in the 
mineralized zone, mafic metavolcanics, and hornblende gabbro, two diamond drill holes 
were sampled at 20-foot intervals and analyzed for the above elements by the Mineral 
Research Branch of the Ontario Division of Mines.

Hole N15 (Figure 5) was drilled southeast at an angle of 50 degrees and cut 400 feet 
of mafic metavolcanics, 50 feet of hornblendite, and then 65 feet of hornblende gabbro 
(Figure 3).
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In Figures 5 and 6, the amounts of copper, nickel, zinc, and sulphur (in parts per 
million on a logarithmic scale) are plotted against the footage (on a normal scale).

The following observations were made on the distribution of copper, nickel, zinc, 
and sulphur.

1. Copper, nickel, and sulphur show an increase in the hornblendite zone at 
the contact of the gabbro and mafic metavolcanics.

2. In both the hornblende gabbro and mafic metavolcanics, the amount of 
nickel is similar.

3. The amount of zinc in the gabbro, mafic metavolcanics, and hornblendite 
zone is constant.

4. The amount of copper and the amount of nickel are similar in the gabbro, 
whereas in the mafic metavolcanics the amount of nickel is greater than 
the amount of copper.

5. The average amount of copper in the mafic metavolcanics is 36 ppm, 
whereas the average amount of copper in the hornblende gabbro is 
94 ppm.

The greater amount of copper and sulphur in the gabbro supports the idea that the 
copper was derived from the gabbro.

Molybdenite Occurrence (16)

In 1967, molybdenite mineralization was found in Watten Township by Noranda 
propectors Pete Lafleche and George Gates. The mineralization is at the power line about 
1,000 feet north of Rocky Islet Bay on the boundary in concession IV between lots 
10 and 11.

The outcrop at the power line exposes bedded metasediments which strike N70W, 
have a vertical dip, and are cut by medium- to coarse-grained dikes and sills of granite. 
A minor amount of molybdenite is disseminated in a l-foot wide granite sill and is 
concentrated along fractures in the sill. Several small pits have been blasted in the outcrop.

Redgut Bay Property (17)

LOCATION, HISTORY, AND DEVELOPMENT

As of January 1970, this property consisted of 23 claims in Halkirk Township on 
the west shore of Redgut Bay 3.5 miles north of Bears Passage.

In 1966, six diamond drill holes with a total footage of 1,701 feet were put down 
to test electromagnetic anomalies in the area. Copper mineralization was found in some 
of the holes and in a trench 750 feet south on line 25+00 west (Geological Map 2278, 
back pocket). In 1967, six holes, with a total footage of 1,865 feet were drilled. 
(N54toN65).

GEOLOGY AND MINERALIZATION

The property is underlain by hornblende schist some of which contains pillow 
structures, hornblende gabbro, and a small granite stock. Foliation in the rocks strikes 
northwest and has a steep to vertical dip. A lineation in the hornblende schist trends
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northwest and has a plunge ranging from 18 to 60 degrees.
The mineralization is in a black hornblende schist which strikes northwest and has 

been traced for approximately 4,000 feet along strike. This hornblende schist is just west 
of the axis of the Nickel Lake Syncline at the point where it has been flexed around the 
eastern end of the Rice Bay Dome. The mineralized zone is approximately 100 feet east 
of a 200- to 500-foot hornblende gabbro sill. This sill is believed to be the western part 
of the Grassy Portage Bay gabbro sill which has been folded into a northwest-plunging 
syncline.

The best mineralization seen by the author is exposed in the trench 750 feet south 
on line 25+00 west (Geological Map 2278, back pocket). The trench, which trends 
N30E, is 26 feet long and up to 4 feet deep and exposes weakly foliated to highly 
schistose feldspar-biotite-hornblende schist. The highly foliated part contains more biotite 
and some garnet, which indicates that this may have been a tuff. In the trench, the 
foliation strikes N15W and has lineation in the plane of foliation which trends N15W 
and plunges 18 degrees northwest.

The sulphide mineralization is concentrated in the more massive fine-grained feldspar- 
biotite-hornblende schist which has an average grain size of 0.1 mm and contains more 
than 90 percent hornblende. The disseminated sulphide minerals have an average grain 
size of 1.0 mm and are rodded parallel to the lineation. In the one thin section 
examined, many of the chalcopyrite grains are surrounded by narrow rims of magnetite. 
The chalcopyrite also forms veins which crosscut the host rock. Sixteen hundred feet 
northwest of this trench, a few grains of a silvery grey mineral along with a minor 
amount of chalcopyrite was found in the black feldspar-hornblende schist. The silvery 
grey mineral was identified by x-ray diffraction by the Mineral Research Branch, Ontario 
Division of Mines as gersdorffite which is a nickel-bearing sulpharsenide.

Disseminated chalcopyrite and pyrrhotite were cut in four diamond drill holes N55,
N59, N60, and N64 (Geological Map 2278, back pocket) put down over a strike-length
of 4,000 feet and a width of approximately 50 feet. The best analyses are listed below.

Hole N55, 0.30 percent copper over 19 feet
Hole N59, 1-04 percent copper over 13 feet
Hole N60, 0.31 percent copper over 52 feet
Hole N64, 0.83 percent copper oevr 4.5 feet.

The highest nickel analysis obtained was 0.55 percent nickel from Hole N55. A 
representative sample along 12 feet of the trench taken by the author and analyzed by 
the Mineral Research Branch, Ontario Division of Mines gave 0.42 percent copper, a 
trace of nickel, and a trace of zinc.

Black hornblende and garnet indicates that the rock was metamorphosed under upper 
greenschist facies conditions, or almandine-amphibolite facies conditions (Winkler 1967). 
This is in contrast to the green amphibolite schist throughout the rest of the map-area, 
which reflects a lower rank metamorphism.

It is suggested that the mineralized zone is in a band of mafic to intermediate tuff 
which is stratigraphically just above the Grassy Portage Bay gabbro sill. The evidence of a 
local increase in metamorphism near the mineralization may be a reflection of the 
intrusion of the gabbro sill or of the small granite stock 1,000 feet to the southwest.

Diamond drill holes N6l and N62 which were put down to cut the mineralization 
under the trench did not encounter the copper mineralization. This indicates that the 
mineralized zone is circular or lens-shaped in a plane perpendicular to the lineation. 
The mineralized zone may be controlled by this lineation and plunge 18 degrees 
northwest.
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Diamond drill hole N65 at the contact between granite to the northeast and the 
metasediments to the southwest was put down to test an electromagnetic conductor. A 
band of graphitic schist was found to be responsible for the electromagnetic conductor. 
This hole bottomed in granite which contains a few grains of molybdenite.

Sims Station Property (18)

LOCATION, HISTORY, AND DEVELOPMENT

This property is in Watten Township and consists of a long strip of ground, two 
claims in width, which is at the western end of Grassy Portage Bay. Old pits on the 
eastern shore at the narrow part of the bay probably date back to 1918.

In 1958, Noranda Mines Limited drilled four holes, N4, N5, N6, and N8 (Geological 
Map 2278, back pocket) with a total footage of 282 feet, and cleaned out one of the old 
trenches at the narrows in Grassy Portage Bay.

In 1966, part of the southern shore of Grassy Portage Bay approximately 5,000 feet 
west of Sims Station was mapped at a scale of l inch to 200 feet.

In 1967, two holes, N7 and N84 with a total footage of 846 feet, were drilled on the 
southern side of Grassy Portage Bay.

In 1969, Noranda Mines Limited put down three diamond drill holes, N85, N86, and 
N89, west of the narrows in Grassy Portage Bay. Noranda also put down a trench 100 
feet long, 6 feet wide, and up to 5 feet deep just north of Hole N86.

GEOLOGY AND MINERALIZATION

The property is underlain by medium-grained hornblende gabbro of three different 
sills. The hornblende gabbro north of Nickel Creek is the southern arm of the gabbro sill 
west of Nickel Lake. The gabbro south of Nickel Creek and north of Grassy Portage Bay 
is the southern arm of the gabbro sill east of Nickel Lake. The gabbro sill south of Grassy 
Portage Bay is the western end of the Grassy Portage Bay Sill.

A complex mixture of mafic metavolcanics, metasediments, magnetite iron formation, 
and sulphide iron formation is coincident with Nickel Creek and separates the two 
gabbro sills on either side of Nickel Lake. This zone contains abundant sulphide 
mineralization and has been tested by Noranda Mines Limited for copper mineralization.

Chlorite tuff and amphibolite were intersected in Holes N7 and N84, which indicates 
that the pillow lava and magnetite-bearing pyroclastic rock exposed at the eastern end 
of Grassy Portage Bay and extending along the length of Grassy Portage Bay separates 
the Grassy Portage Bay gabbro sill from the gabbro sill to the north.

The rocks on this property are on the southern side of the Nickel Lake Syncline and 
dip steeply north or are vertical and strike east-northeast. A lineation in the hornblende 
schist on the northern part of the property trends west and plunges 25 degrees west.

Prominent north-south lineaments in the Grassy Portage Bay hornblende gabbro sill 
may represent faults or tensional joints. The north-trending lineament south of and 
extending through the narrows in Grassy Portage Bay is believed to be a fault which 
accounts for the thickening of the metasediment-metavolcanic-iron formation band west 
of the narrows. The relative displacement on this fault is unknown.
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A pit on the eastern shore of the narrows in Grassy Portage Bay exposes a 20-foot 
wide band of bedded metasediments containing up to 90 percent pyrite, narrow beds of 
magnetite, and trace amounts of chalcopyrite. A representative sample taken by the author 
and anyalyzed by the Mineral Research Branch, Ontario Division of Mines gave only a 
trace of copper and a trace of nickel.

One hundred feet east of this pit is a 20-foot long trench which trends N20W and 
is up to 10 feet deep. This trench, which was cleaned out by Noranda Mines Limited in 
1958, exposes the same band of sulphide minerals, but here pyrrhotite is more abundant 
and there is slightly more chalcopyrite. A sample of the massive sulphide mineralization 
from the trench, taken by the author and analyzed by the Mineral Research Branch, 
Ontario Division of Mines, yielded 0.33 percent copper and a trace of nickel. The best 
analysis from diamond drill holes N4 and N5 which cut this zone, was 0.6 percent 
copper over 5 feet.

The 20-foot band of sulphide minerals has a vertical dip, strikes N70E, and is in 
contact with medium-grained hornblende gabbro to the north and south. This band of 
sulphide minerals appears to be a large inclusion in the gabbro.

A 20-foot long trench, 4 feet wide and up to 3 feet deep, was put down in horn 
blende gabbro on the southern end of the island in the narrows of Grassy Portage Bay. 
The gabbro contains disseminated pyrite, pyrrhotite, and chalcopyrite. A representative 
sample taken by the author and analyzed by the Mineral Research Branch, Ontario 
Division of Mines gave a trace of copper and a trace of nickel.

West of the narrows in Grassy Portage Bay, the complex band of metasediments, 
metavolcanics, iron formation, and sulphide iron formation is approximately 500 feet 
wide. Disseminated and massive bands of pyrrhotite and pyrite, which contain trace 
amounts of chalcopyrite, are in this entire zone. Noranda Mines Limited has tested the 
western end of this zone with three diamond drill holes, N86, N6, and N8, and a large 
trench. Hole N86 cut a l O-foot wide band of magnetite iron formation which has zones 
of sulphide mineralization approximately 15 feet thick on either side. The trench, which 
is 200 feet northeast of N86, exposes a 100-foot wide bed of massive and disseminated 
sulphide iron formation. A representative sample was taken along the trench which 
trends north-south, is 100 feet long, and up to 4 feet deep. This sample analyzed 0.30 
percent copper and a trace of nickel (Mineral Research Branch, Ontario Division of 
Mines).

The sulphide mineralization in this zone is either massive or disseminated in meta 
sediments. In the massive variety, pyrrhotite predominates and there may be up to l 
percent chalcopyrite. Pyrite in the massive zones may be the same grain size as the 
pyrrhotite or may be present as large subhedral cubes up to Vi inch across (Photo 3 in 
section on Iron Formation). In the disseminated zones, pyrrhotite, pyrite, and small 
amounts of chalcopyrite are medium grained and are evenly distributed in fine-grained 
biotite-quartz schist.

In this zone of metavolcanics, metasediments, and iron formation, the associated 
sulphide minerals are believed to be of syngenetic origin. Several textural features indicate 
that the syngenetic sulphide minerals have been remobilized. The grain size of the 
sulphide minerals is coarser than that of the host rock and large cubes of pyrite are in 
the pyrrhotite. Wisps and swirls of biotite are spread throughout the pyrrhotite and are 
believed to be schlieren of the original biotite-quartz schist. These schlieren can be 
traced through the cubes of pyrite. This proves that the pyrite cubes are porphyroblasts
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which formed late in the final crystallization sequence. Subangular fragments of sugary 
quartz are scattered throughout the massive sulphide minerals. This sugary quartz is 
identical to the recrystallized chert in the nearby iron formation. This indicates that the 
chert was fractured and incorporated into the massive sulphide mineralization during 
remobilization.

It is suggested that, if metamorphism were of a higher grade, these fragments of 
sugary quartz would become more coarse-grained quartz 'eyes'. There are quartz 'eyes' in 
the massive sulphide minerals at the Geco Mine in Manitouwadge (Pye 1957, p-85) and 
may have been formed in this manner. The sulphide mineralization at the Geco Mine 
is also associated with iron formation and has been subjected to a higher grade of 
metamorphism.

The following three showings are also on Noranda's Sims Station Property.
A railway cut on the northern side of Grassy Portage Bay, 4,500 feet west of Sims 

Station, has sulphide mineralization on a contact between hornblende gabbro and the 
mafic metavolcanics to the north. A lens of massive pyrrhotite, 4 feet long and l foot 
wide, is surrounded by a halo of disseminated pyrrhotke-pyrite and a small amount of 
chalcopyrite and magnetite. This forms a gossan zone 25 feet wide. The sulphide mineral 
zone is in the metavolcanics next to the hornblende gabbro. The long dimension of this 
zone trends east-northeast, parallel to the gabbro-metavolcanic contact.

An old trench, 10 feet by 3 feet by 2 feet, was found in the gabbro 2,600 feet north 
of Wessale Island. The gabbro in the trench contains a trace amount of disseminated 
chalcopyrite.

On the northern shore of Grassy Portage Bay, south of Nickel Lake, a small pit has 
been blasted in pyrite and magnetite-bearing metasediment.

PARAMAQUE MINES LIMITED (19)

LOCATION, HISTORY, AND DEVELOPMENT

As of December 1969, this property consisted of an east-west strip of 18 claims at 
the eastern edge of Watten Township, just south of Highway 11.

An electromagnetic survey and a geological survey at a scale of l inch to 300 feet 
were done in 1966. Six holes, PI to P6 (Geological Map 2278, back pocket), were 
drilled in 1966 to test the electromagnetic anomalies on the property.

GEOLOGY AND MINERALIZATION

Rocks on the property consist of metasediments with interbanded magnetite iron 
formation and sulphide iron formation, mafic metavolcanics with bands of magnetite 
iron formation and sulphide iron formation, and hornblende gabbro. The rocks, which 
are on the apex and northern limb of the Nickel Lake Syncline, strike approximately 
east-west and have dips ranging from vertical to southerly.

All of the electromagnetic anomalies are caused by magnetite iron formation and 
sulphide iron formation. Two discontinuous zones of iron formation are on the property. 
One zone wraps around the apex of the Nickel Lake Syncline extending from the
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northern end of Nickel Lake to Grassy Portage Bay. Iron formation in this 2one is in 
mafic metavolcanics and metasediments. The second zone of iron formation is in a band 
of mafic metavolcanics just south of and parallel to Highway 11.

All of the holes drilled cut sulphide mineralization consisting mainly of pyrrhotite and 
pyrite. Small amounts of chalcopyrite were encountered in all the holes, but the grade 
was too low to be of economic interest. Copper values greater than 0.5 percent copper 
were only obtained in diamond drill hole P5. The highest values in this hole are 1.39 
percent copper over 2.0 feet and 0.60 percent copper over 3.5 feet.

POCKET POND OCCURRENCE (20)

In 1966, Noranda Mines Limited put down six diamond drill holes, Nil, N12, N53, 
N66, N74, and N99 (Geological Map 2278, back pocket) with a total footage of 1,368 
feet, approximately 3,000 feet northeast of Pocket Pond. These holes were drilled to test 
electromagnetic anomalies which were found to be caused by narrow bands of iron 
formation. The most abundant rock type encountered in the diamond drill holes is 
feldspar-hornblende schist.

On the survey line between concessions 5 and 6 of Watten Township, 1,000 feet east 
of the eastern shore of upper Rice Bay, a pit 8 feet deep and 6 feet square has been put 
down on a 3-foot wide band of massive sulphide mineralization. The date of this 
exploratory work is not known. The massive sulphide mineral zone is banded and consists 
of pyrrhotite, pyrite, small amounts of magnetite, and trace amounts of chalcopyrite. A 
rock sample from this zone taken by the author and analyzed by the Mineral Research 
Branch, Ontario Division of Mines gave a trace of copper and a trace of nickel. The host 
rock is fine-grained biotite-quartz schist which contains disseminated sulphide minerals on 
either side of the massive sulphide mineralization band. The massive sulphide mineral 
zone is parallel to bedding in the biotite-quartz schist which strikes N65W and has a dip 
of 70 degrees north.

Two hundred and twenty-five feet east of this pit is a water-filled pit which is 
surrounded by boulders, some of which are massive sulphide minerals.

REEF POINT OCCURRENCE (21)

LOCATION, HISTORY, AND DEVELOPMENT

This deposit is in Watten Township, concession II, North Range, lot 38. The 
mineralized zone is on the south side of a swamp about 600 feet from the western 
end of Reef Point, approximately in the centre of the peninsula.

In 1959, M Hupchuk located this sulphide mineralization with the aid of a dip 
needle. A trench 30 feet long, 20 feet wide, and up to 5 feet deep was put down. An 
electromagnetic survey traced the sulphide mineralization zone west to the lakeshore, a 
distance of 600 feet. In I960, three diamond drill holes with a total footage of 546 feet, 
were put down to test this sulphide zone (HI3, H14, and H15, Geological Map 2278, 
back pocket).
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GEOLOGY AND MINERALIZATION

A 20-foot zone of massive pyrrhotite and pyrite along with a small amount of chal 
copyrite strikes N85W and dips 83 degrees north. To the south, the sulphide zone is in 
contact with pillow lava which is cut by a few narrow dikes of granite. A lineation on 
the planes of foliation in the pillow lava plunges 60 degrees east.

The fine- to medium-grained massive pyrite and pyrrhotite contain a small amount 
of graphite and are cut by a few veins of chalcopyrite. A representative sample of the 
massive sulphide minerals, taken by the author and analyzed by the Mineral Research 
Branch, Ontario Division of Mines, gave 0.09 percent copper, a trace of nickel, and a 
trace of zinc.

Diamond drill hole HI 3 was drilled at an angle of 55 degrees for 200 feet, but did 
not cut the massive sulphide zone. Diamond drill hole H14, just north of H13, was 
drilled at an angle of 60 degrees and cut 11 feet of sulphide minerals at a vertical 
depth of 50 feet. Hole HI 5, 100 feet west of the trench, was drilled at 70 degrees and 
cut 20 feet of massive sulphide minerals at a vertical depth of 145 feet.

This deposit is of the sulphide iron formation type.

ROCKY ISLET BAY PROSPECT (22)

LOCATION, HISTORY, AND DEVELOPMENT

This deposit of sulphide minerals and iron formation is in Watten Township on the 
northwestern side of Rocky Islet Bay.

In 1955, D.R. Young of Emo staked 16 claims in this area and optioned the ground 
to Stratmat Limited the same year. Stratmat Limited carried out a magnetometer survey, 
electromagnetic survey, and a geological survey on a scale of l inch to 400 feet. Stratmat 
Limited drilled 17 holes for a total footage of 2,902 feet. They are plotted on Geological 
Map 2278 (back pocket). Stratmat Limited dropped this option in 1956.

Near the northwestern shore of Rocky Islet Bay, 8,600 feet north of the Rocky Islet 
Bay highway bridge, there is a trench of unknown age, 100 feet long, 10 feet wide, and 
up to 7 feet deep.

GEOLOGY AND MINERALIZATION

Iron formation and associated sulphide mineralization are in a sequence of felsic 
to intermediate tuffs which are stratigraphically overlain by a band of boulder con 
glomerate to the northwest. The metasediments and metavolcanics were intruded by 
porphyritic quartz monzonite, granite, and the mafic phase of the Rocky Islet Bay 
Complex. The rocks strike northeast and dip steeply to the northwest.

There are two zones of mineralization in the area. A discontinuous zone of iron 
formation is exposed approximately 400 feet southeast of the conglomerate band and 
has a strike-length of 10,000 feet. Pyrrhotite and pyrite are associated with this iron 
formation in many places.
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The second area of sulphide mineralization is exposed in the trench near the north 
western shore of Rocky Islet Bay, 8,600 feet north of the Rocky Islet Bay highway 
bridge, and is an inclusion of sulphide iron formation, 50 feet long by 30 feet wide, in 
granite. Banded pyrite, magnetite, fine-grained quartzite, and massive pyrrhotite which 
contains pyrite concretions up to 2 inches in diameter are in the trench. Traces of chalco 
pyrite are also disseminated through these sulphide minerals. A grab sample taken by 
the author and analyzed by the Mineral Research Branch, Ontario Division of Mines 
yielded 0.5 percent copper and a trace of nickel. A conclusion of a report on this deposit 
by H. T. McLeod (1957), states:

The sulphide deposits described above are wide and extensive but contain no ore grade 
values. Disseminated chalcopyrite is present throughout but the grade across good widths was 
never more than G.35% copper. The pyrrhotite is not nickeliferous and no gold, silver, zinc or 
cobalt is present.

R. A. H. RYAN (23)

LOCATION, HISTORY, AND DEVELOPMENT

As of January 1970, this property consisted of a total of 42 claims in Halkirk and 
Farrington Townships along the northern shore of Seine Bay. These claims are held by 
the Ryan family of Mine Centre.

The claims cover part of a discontinuous zone of titaniferous magnetite which 
extends from a point 3,000 feet east of Wind Bay, east-northeast to the edge of the 
map-area, and then northeast along the northwestern shore of Bad Vermilion Lake 
for a total distance of 14 miles (Davies and Pryslak 1967).

A. H. A. Robinson (1922, p.84) reports that trenching and diamond drilling were 
done on the old mining claims 181P, 182P, and 183P by Hunter of Duluth, Minnesota 
in 1911. All of the old patented mining claims in the present map-area on this titani 
ferous magnetite zone have been cancelled.

In 1917, the Ottawa Mines Branch made a magnetometer survey of part of the 
titaniferous magnetite zone just west of the map-area. At this same time, three diamond 
drill holes were put down on this part of the titaniferous magnetite zone by W.L. 
Goodwin of Kingston (Robinson 1922, p.84).

In 1918, 275 pounds of the massive oxide mineralization were sent to the Ottawa 
Mines Branch for a feasibility study.

In 1919, W. M. Goodwin and J. F. C. Cadenhead developed a process for smelting 
titaniferous ore, using silica or sand as a flux and recovering vanadium in the resulting 
pig iron (Goodwin 1921).

In 1956 and 1957, Stratmat Limited re-examined the whole titaniferous magnetite 
zone. They carried out a geological survey and magnetometer survey of the whole zone on 
a scale of l inch to 400 feet and a detailed geological map of selected sections on a scale 
of l inch to 100 feet.

The location of many of the oxide zones shown on Geological Map 2279 (back 
pocket) were taken from Stratmat's geological map.

Rose (1969) summarizes the work done on this project and describes the mineralogy 
of the deposit.

An old shaft 3,000 feet east of Wind Bay on the northern shore of Seine Bay is of 
unknown age.
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Geology and Mineralization

The titaniferous magnetite zone is in a mafic sill which is made up of medium-grained 
gabbro, coarse-grained anorthositic gabbro, and fine-grained gabbro dikes. The sill is 
described under the section in General Geology on The Oxide-Bearing Gabbro of 
this report. The part of the sill exposed in the map-area is 7 miles long and ranges from 
300 to 3,000 feet wide. This mafic sill is intruded by a granitic sill to the north. The 
dimensions of the granitic sill are similar to the mafic sill. To the south, the mafic sill 
is in intrusive contact with older gabbro and mafic metavolcanics.

The oxide zone is parallel to and 500 feet south of the northern contact of the 
gabbro sill. The oxide zone strikes N75E, is vertical, and consists of discontinuous bands 
of massive and disseminated ilmenite and magnetite. In the map-area, massive bands 
containing from 65 to 95 percent oxides are up to 10 feet wide. The massive ilmenite 
and magnetite are usually accompanied by disseminated oxides on one or both sides, but 
in some areas the massive oxides are in sharp contact with the gabbro. In other areas 
along the oxide-bearing zone, there is only disseminated ilmenite and magnetite.

The massive mineralization consists of equant-granular subhedral grains of oxide, 
averaging 1.5 mm in diameter, set in a fine-grained chloritic matrix. The oxide minerals 
may make up to 35 percent of the rock.

An examination of thin sections and polished surfaces by Rose (1969) revealed 
that ilmenite was the predominant oxide mineral along with some magnetite and a few 
grains of pyrrhotite and pyrite. The magnetite is usually intergrown with the ilmenite.

An unusual characteristic of the ilmenite is its high magnetic property. Rose (1969) 
believes that this unusual magnetism is caused by the twinned character of the ilmenite, 
by the ferrie oxide, and by the intergrowths of magnetite. This means that magnetic 
separation of the magnetite and ilmenite is impossible (Rose 1969)-

Until the discovery and development of the huge titaniferous magnetite deposits of 
Quebec, the Seine Bay-Bad Vermilion Lake deposits were believed to be the largest in 
Canada (Robinson 1922, p.83-87). Unpublished reports by Goodwin and Ringsleben 
indicate that diamond drilling in 1920 established the presence of 2,000,000 tons of 
high-grade and larger amounts of low-grade titaniferous magnetite (Rose 1969). This 
diamond drilling was carried out east of the present map-area.

Analyses of 13 samples reported by Robinson (1922) range from 32 to 50 percent 
iron and from 6 to 16 percent titanium. A 275-pound sample of massive oxide mineraliza 
tion from the western shore of Bad Vermilion Lake which was sent to the Ottawa Mines 
Branch for a feasibility study in 1918 yielded 44 to 46 percent iron and 8 to 16 percent 
titanium. The titanium content of the sample could not be reduced by magnetic methods.

A lower grade sample taken by Rose (1969) was found on analysis to contain 5.89 
percent TiO2, 22.9 percent FeO, 13.23 percent Fe2O3, and 0.072 percent vanadium. A 
magnetic concentrate of this sample contained 61.7 percent iron, 10 percent titanium, 
and 0.25 percent vanadium. This shows that the iron and titanium content can be 
increased by magnetic separation and that the vanadium is carried in the ilmenite and 
magnetite (Rose 1969).

At the present time, there are two problems with the economic development of these 
titaniferous magnetite deposits. Firstly, the difficulty in reducing the titanium content 
by magnetic methods. Secondly, the narrow widths and vertical attitudes of the titanifer 
ous magnetite zone make it unsuitable for an open-pit operation.
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SELCO EXPLORATION COMPANY LIMITED (24)

LOCATION, HISTORY, AND DEVELOPMENT

As of January 1970, this property consisted of four claims at the western end of 
Lochart Lake in Farrington Township. The mineral rights are held by Selco Exploration 
Company Limited.

In 1967, Selco Exploration Company Limited drilled five holes at the western end of 
Lochart Lake, SI, S3, S4, S5, and S6 and one hole, S2, (Geological Map 2279, back 
pocket) on Seine Bay near the northern shore for a total footage of 2,689 feet.

GEOLOGY AND MINERALIZATION

The property and surrounding area is underlain by felsic and mafic metavolcanics 
which have been intruded by elongate bodies of hornblende gabbro and small irregularly 
shaped bodies of granite.

The rocks strike east-northeast and have a steep to vertical dip.
The pronounced lineament which extends from Wind Bay to Lochart Lake passes 

through the centre of the property and is believed to be the topographic expression of a 
fault.

The following is a brief description of the main rock types and mineralization 
encountered in the drill holes.

Hole SI: the main rock types are mafic and felsic metavolcanics. Iron formation 
containing up to 80 percent sulphide minerals was encountered from 255 to 272 feet.

Hole S2: the main rock types are mafic and felsic metavolcanics. A zone of carbonate 
talc schist from 306 to 606 feet may represent a fault zone. Up to 40 percent pyrite was 
encountered between 159 and 179 feet.

Hole S3: the main rock types are mafic to intermediate metavolcanics. Massive 
sulphide mineralization consisting of pyrrhotite, pyrite, and minor amounts of chalco 
pyrite contain 0.09 percent copper and 1.78 percent zinc, from 325 to 335 feet.

Hole S4: the main rock types in this hole are felsic and mafic metavolcanics. Massive 
pyrite and pyrrhotite were encountered from 199 to 204 feet.

Hole S5: felsic to intermediate metavolcanics and a granite porphyry from 321 to 
337 feet, which contains up to 50 percent sulphide minerals, were encountered in this 
hole.

Hole S6: the main rock types in this hole are felsic to intermediate metavolcanics 
with a few bands of mafic metavolcanics. Sulphide mineralization which contains minor 
amounts of chalcopyrite was cut from 275 to 289 feet. Analyses indicate up to 0.64 
percent copper over 5 feet.

The small amount of copper and zinc mineralization at the western end of Lochart 
Lake is notable because it is associated with a fault which can be traced westward for 
approximately 5 miles. Zinc mineralization has been found along this fault, 4 miles west 
of the Selco Exploration Company Limited property (see M. Hupchuk, Wind Bay 
Property No. 8). This suggests that this whole lineament should be prospected for base 
metal mineralization.
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G. SMITH AND L. COUSINEAU (25)

LOCATION, HISTORY, AND DEVELOPMENT

This molybdenite property consists of a block of unpatented and patented claims in 
Halkirk Township just east of the highway bridge at Bears Passage. The mineral rights 
as of 1970 are owned and held by G. Smith and L. Cousineau of Fort Frances.

Showings of molybdenum mineralization in the area have been known for many 
years. When there was blasting for footings at the eastern end of the highway bridge 
at Bears Passage, the molybdenum mineralization was well exposed.

In 1966, this ground was optioned to The International Nickel Company of Canada 
Limited. They put down five diamond drill holes, SM1 to SM5, (Geological Map 2279, 
back pocket) for a total footage of 2,807 feet.

A ground magnetometer survey and an electromagnetic survey using a Ronka 16 
were done. Selected areas on the property were then surveyed with a vertical loop electro 
magnetic unit. A geological survey of the property on a scale of l inch to 200 feet was 
made and a map prepared. A detailed geological survey on a scale of l inch to 50 feet 
was made of the molybdenum mineralization just east of the highway bridge. The 
International Nickel Company of Canada Limited dropped the option in 1967.

In 1967, a second zone of molybdenum mineralization was found in a granite sill on 
the northwestern side of Tunnel Bay, 8,000 feet northeast of the highway bridge at Bears 
Passage.

GEOLOGY AND MINERALIZATION

The best exposed molybdenum mineralization is at the northeastern contact between 
the Bears Passage granite stock and the Bears Passage Metasediments just east of the 
bridge at Bears Passage (Figure 7). The molybdenite is in a contact zone consisting of 
sheets of metasediments cut by sills and dikes of granite. East of Bears Passage, this 
contact zone ranges from 120 to 250 feet wide. The sheets of metasediments and sills 
of granite have an average strike of N5E and dip 30 to 63 degrees east.

The molybdenite, which is usually associated with pyrite, occurs in three ways which 
are listed below in order of decreasing abundance.

(1) Most of the molybdenite is in or closely associated with narrow 
discontinuous quartz veins in the granite (Figure 7). The molybdenite is 
disseminated in the quartz and in the granite up to 10 inches on either side 
of the quartz veins. In the diamond drill logs of The International Nickel 
Company of Canada Limited, the estimated amount of molybdenite in the veins 
ranges from 0.5 to 2 percent. As shown in Figure 7, the molybdenite-bearing 
quartz veins are mainly in the granite and are concentrated on the point south of 
Highway 11. The majority of veins strike northwest or west.

(2) The molybdenite is concentrated in paper-thin fractures in the 
granite and biotite-feldspar-quartz schist. These molybdenite-coated fractures 
commonly have slickensides indicating fault movement.

(3) Small areas of disseminated molybdenite are in both the granite and 
biotite-feldspar-quartz schist.
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Figure 7-Geological map of the main molybdenite showing on the G. Smith and L. Cousineau 
Property (25). Modified after a geological map by l. M. Gray of The International 
Nickel Company of Canada Limited. Resident Geologist's Files, Ontario Ministry of 

Natural Resources, Kenora.
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Most of the analyses from the diamond drill core indicate less than 0.05 percent 
- On Figure 7, analyses greater than 0.10 percent MoS2 are shown on the individual 

drill holes. The following is a list of the best intersections in SM3 and SM4.

Length of Sample Analyses Drill Hole 
(feet) (Percent MoS2) Footage

Hole SM3
2.0 0.19 152 
2.5 0.65 215 
5.0 0.60 290 
5.0 0.23 314

Hole SM4
10.0 0.12 410 
5.0 0.12 583 
4.0 0.30 612 
7.0 0.21 905

Holes SM3 and SM4 were also analyzed for copper, nickel, zinc, and the platinum 
group metals. Only two copper analyses of 0.08 percent copper and 0.19 percent copper 
were greater than 0.05 percent copper; no nickel analyses were greater than 0.05 percent 
nickel; and no zinc analyses were greater than 0.05 percent zinc. Five platinum group 
metal analyses were greater than a trace and ranged from 0.002 to 0.007 ppm. These 
analyses indicate that chalcopyrite in some of the quartz veins is the only sulphide 
mineral accompanying the molybdenite and pyrite.

A small amount of molybdenite is also in the 100-foot wide granite sill exposed in the 
railway cut at the northwestern end of Tunnel Bay. The granite sill has cut the meta- 
sediments and trends northeast. The molybdenite is disseminated in the granite and is 
also found in small quartz veins. There is less molybdenite in this location than at the 
Bears Passage molybdenite showing.

Molybdenite also occurs in the .tunnel which connects Tunnel Bay and Redgut Bay.
Hole SM5 on the southeastern shore of Tunnel Lake was drilled to test an electro 

magnetic conductor. The hole encountered up to 30 percent pyrite and pyrrhotite 
associated with graphite. The sulphide minerals and graphite are responsible for the 
conductor and are believed to be along a fault.

WEISS-COOPER OCCURRENCE (26)

Until June 1968, B. Weiss and W. J. Cooper held claims in Watten Township, which 
form a strip of ground east of Claim P578.

A report by Gill (1951) refers to this now defunct property as the East Brudon 
Group and described three pits that were put down on sulphide mineralization.

In 1966, B. Weiss drilled a 100-foot hole on this property (Geological Map 2278, 
back pocket). This hole encountered fine-grained gabbro and chlorite schist. The gabbro 
is reported to contain disseminated pyrite, pyrrhotite, and chalcopyrite, but no analyses 
are given.

The property is underlain by hornblende gabbro, which contains inclusions of 
magnetite-bearing tuff and lapilli-tuff.

The mineralized zone described in the report by Gill (1951) was not located by the 
author. The following description is from Gill's 1951 report:
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At about Vz mile east of Nickel Lake, on the East Brudon group, a series of rusty exposures 
were observed roughly aligned in a northwesterly direction from the railway track. In three 
places trenches have been blasted into such rusty material, exposing what appears to be 
metamorphosed sediments with a northwesterly strike and a southwesterly dip and partly 
replaced by sulphides. The material in all three pits was quite similar. Widths of 20 to 35 
feet are exposed with patchy replacement, some parts showing pyrite of variable grain size up 
to V4 inch cubes. At other places very fine disseminated grains of pyrite are seen scattered 
through the rock. Pyrrhotite appears in irregular patches, seams and disseminated grains. 
Because of the variability of the distribution, estimates" of sulphide content are difficult, but the 
impression gained was that the average of the material exposed would be somewhere around 
20(#) to 25*^ sulphides. The evidence seems to show that the zone is persistent for at least 
500 feet.

Small Mineralized Zones

The following are brief descriptions and the locations of small mineralized zones 
which were seen by the author. The mineralized zones within townships are located 
according to the township, lot, and concession. All the showings are located on Geological 
Maps 2278 and 2279 (back pocket) by a notation which shows the mineral present, the 
elements present, or by the words "pit or trench". Unless otherwise stated, these deposits 
are on crown land and are open for staking.

(1) Location: Watten Township, Concession 2, North Range, Lot 22.
Description: Feldspar-hornblende schist on the western side of the largest island in 

Rocky Islet Bay, 4,300 feet north of the highway bridge contains a 10-foot wide zone of 
50 percent pyrite.

(2) Location: Watten Township, Concession 2, North Range, Lot 37.
Description: This showing is on the south side of Reef Point, 4,500 feet east of the 

western extremity of Reef Point. A 6-foot square pit in the hillside has a 4-foot bed of 
massive pyrrhotite-pyrite which contains trace amounts of chalcopyrite. A grey friable 
quartzite on either side of the massive sulphide mineralization contains 5 to 10 percent 
disseminated pyrite. A grab sample taken by the author and analyzed by the Mineral 
Research Branch, Ontario Division of Mines yielded 0.34 percent copper and a trace of 
nickel. This sulphide zone could not be traced along strike.

(3) Location: Watten Township, Concession 5, Lot 6.
Description: On the northwestern shore of Upper Rice Bay, a trench trending 

N40W, which is 34 feet long, 3 feet wide, and 3 feet deep, exposes a 20-foot wide band 
of garnet-biotite-amphibolite schist that contains up to 5 percent disseminated pyrrhotite, 
pyrite, and up to 15 percent disseminated magnetite. A grab sample taken by the author 
and analyzed by the Mineral Research Branch, Ontario Division of Mines yielded a trace 
of copper and a trace of nickel.

(4) Location: Halkirk Township, Concession 2, North Range, Boundary of Lots 
5 and 6, close to the north shore of Swell Bay on an island, 9,500 feet northeast of the 
bridge at Bears Passage.

Description: A trench trending N45W, which is 25 feet long, 3 feet deep, and from 
3 to 10 feet wide, exposes a ptygmatric quartz vein from l to 10 inches wide that con 
tains up to 5 percent pyrite and 5 percent chalcopyrite. The quartz vein trends parallel to 
the trench and the host rock is pillow lava. A selected sample taken by the author, which 
contains approximately 10 percent sulphide mineralization, was analyzed by the Mineral
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Research Branch, Ontario Division of Mines and gave 3.45 percent copper, 0.11 ounces 
of gold per ton, and 0.65 ounces of silver per ton. The work on this vein was done in 
1967 by L Cousineau of Fort Frances.

(5) Location: Halkirk Township, Concession 4, Lot 12. This showing is on the 
north side of Highway 11, 400 feet west of the road to Nickel Lake Station. This 
patented ground is reported to be owned by Frauling of North Dakota (M. Hupchuk 
personal communication, 1969).

Description: Molybdenite and pyrite occur at the eastern contact between the small 
granite stock and the biotite-quartz schist. The contact is a migmatite zone, approximately 
300 feet wide, consisting of granite dikes cutting fine-grained biotite-quartz schist. 
Molybdenite is associated with quartz veins, is in fractures, or is locally disseminated 
in the granite and biotite-quartz schist. This molybdenite mineralization is scattered 
throughout the whole migmatite zone.

(6) Location: Cheery Island, Rainy Lake, in the northwestern part of the map-area, 
1,400 feet north of the southern shore of the island and 900 feet east of the western 
boundary of the map-area.

Description: An estimated 5 percent pyrite and 3 percent chalcopyrite are dis 
seminated in a band of fine-grained hornblende schist, approximately 10 feet wide and 
15 feet long. This band of mineralized hornblende schist is surrounded by unmineralized 
hornblende schist.

(7) Location: 3,800 feet south of the western end of Macdonald Inlet, north of 
Watten Township.

Description: A 4-foot square pit, 10 feet deep, has been put down on a pyrite-bearing 
quartz vein which ranges from 11 to 42 inches wide. The vertical quartz vein strikes 
east-west and cuts grey granite gneiss which has the same attitude. The quartz vein con 
tains up to 20 percent pyrite. A pyrite-rich sample taken by the author and assayed by 
the Mineral Research Branch, Ontario Division of Mines yielded a trace of gold and a 
trace of silver.

(8) Location: The eastern end of a small island, 1,200 by 200 feet, in Swell Bay, 
800 feet south of the western end of Armot Island.

Description: A small outcrop of felsic metavolcanic breccia contains less than 0.5 
percent chalcopyrite. This breccia is in contact with hornblende gabbro to the north.

(9) Location: On the southern extremity of Pine Point on the north side of Seine 
Bay.

Description: A medium-grained granite dike striking N80E and 22 feet wide contains 
disseminated pyrite and up to 2 percent disseminated chalcopyrite. The granite dike cuts 
the medium-grained hornblende gabbro.

(10) Location: On the northern shore of Seine Bay opposite the Scott Islands.
Description: In three separate places along the shore, disseminated pyrrhotite and 

pyrite and trace amounts of chalcopyrite form limonite-stained bands of feldspar-horn 
blende schist which are surrounded by unmineralized feldspar-hornblende schist. The 
most extensive mineralization was at the more easterly location where the limonite- 
stained zone was 30 feet wide. Representative samples from these three zones of 
mineralization taken by the author and analyzed by the Mineral Research Branch, Ontario 
Division of Mines all yielded a trace of copper and a trace of nickel.
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Map 2278 
Rice Bay 
Rainy Lake

Scale l inch to 50 miles 
N.T.S. reference 520/11,520/14

SYMBOLS

XXX-

Glacial striae.

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

Lava How: top in direction of snow. 

Foliation; (horizontal, inclined, vertical). 

Lineation with plunge. 

Geological boundary, observed.

Geological boundary, position 
interpreted.

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

Lineament,

Jointing; (horizontal, inclined, vertical). 

Drag folds with plunge. 

Anticline, syncline, with plunge. 

Drill hole; (vertical, inclined).

Magnetic attraction.

Motor road. Provincial highway number 
encircled where applicable.

Other road.

Trail, portage, winter road.

International boundary, approximate 
position only.

Township boundary or base line with 
milepost, approximate position only.

Location o! mining property. See List of 
Properties.

SOURCES OF INFORMATION

Geology by F. R. Harris and assistants, Geological
Branch, 1968, 1969.
Geology is not tied to surveyed lines.

Mining company plans, assessment files, Thunder 
Bay.

Lawson, A. C.: The Archean Geology of Rainy Lake 
He-studied, Geological Survey of Canada, Memoir 40, 
1913, map 98A.

Aeromagnetic maps 1150G, 1151G, 1158G, 1159G, 
ODM-GSC.

Geological compilation series. Map 2115, Kenora-Forf 
Frances sheet, 1 inch to 4 miles, Ministry of Natural 
Resources, 1967.

Preliminary maps P. 522 Watten Township (West Half), 
P. 523 Watten Township (East Half), issued 1969; 
P. 586 Rainy Lake Area (West Part), issued 1970; scale 
1 inch to X mile.

Cartography by M. J. Co/man and assistants, Surveys 
and Mapping Branch, 1973.

Base map derived from maps of the Forest Resources 
Inventory, Surveys and Mapping Branch, with addi 
tional information by F. R. Harris.

Magnetic declination in the area was approximately 
4"30'E 1970.
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V 
if-,..

LEGEND

CENOZOIC* 

QUATERNARY

RECENT 
Lake, stream, and swamp deposits.

PLEISTOCENE ' 
Till, sand, gravel, lake deposits.

UNCONFORMITY

PRECAMBRIAN6
EARLY PRECAMBRIAN (ARCHEAN) 

LATE MAFIC INTRUSIVE ROCKS

9 Unsubdivided mafic dikes.
9a Diabase dikes.
9b Lamprophyre dikes.

INTRUSIVE CONTACT

FELSIC AND INTERMEDIATE 
INTRUSIVE ROCKS

FELSIC DIKES

8a Felsite dikes. 
8b Pegmatite dikes.

INTRUSIVE CONTACT

GRANITIC AND RELATED ROCKS
"^ l 7a Medium-grained massive granitic 

rocks.
———l 7b Porphyritic white granite.

7c Granite gneiss.
7d Crushed granite, augen gneiss, 

mylonite.
7e Migmatite.
7f Mafic phase of medium-grained mas 

sive granitic rocks.
INTRUSIVE CONTACT

ROCKY ISLET BAY COMPLEX
j i Ga Porphyritic quartz monzonite. 

6b Gabbro, diorite, quartz diorite.
——l Gc Hornblendite.

CONTACT INDETERMINATE

EARLY MAFIC INTRUSIVE ROCKS

~^~\ 5a Oxide-bearing gabbro.
5b Fine-grained gabbro dikes.

  l 5c hornblende gabbro. 
5d Hornblendite. 
Se Garnetiferous gabbro. 
51 Anorthosite gabbro. 
5g Anorthosite, t

INTRUSIVE CONTACT

METASEDIMENTS

4a Conglomerate.
4b Biotite-feldspar-Quartz schist.
4c Porphyroblastic biotite-feldspar-

quartz schist. 
4d Banded chert.'

UNCONFORMITY

METAVOLCANICS AND 
METASEDIMENTS 

FELSIC TO INTERMEDIATE 
METAVOLCANICS
3 Unsubdivided.
3a Porphyritic volcanic rocks.
3b Agglomerate.
3c Tuff. 

. 3d Sericite schist,
3e Metavo/canics of intermediate com 

position with minor amounts of mafic 
metavotcanics.

INTERCALATED

MAFIC TO INTERMEDIATE 
METAVOLCANICS
2 Unsubdivided:
2a Pillow lava and amygdaloidal lava.
2b Chlorite schist.
2c Agglomerate.
2d Magnetite-bearing lapi/ii-tuff and 

tuff.
Se Plagioc/ase-hornblende schist.
2f Metavolcanics of intermediate com 

position with minor amounts of felsic 
metavolcanics.

2g Talc schist.

IN PART INTERCALATED

LOWER METASEDIMENTS
1a Banded chert.
1b Carbonate rocks.
1c Porphyroblastic biotite-feldspar-

Quartz schist, altered staurolite
schist. 

Id Biotite-feldspar-quartz schist, altered
staurolite schist, phyllite. 

1e Garnet-feldspar-quartz schist. 
lg Chlorite-feldspar-quartz schist. 
1h Quartzite.

	 Breccia.

Ag Silver. '
Au Gold. f

Cu Copper.
Ft Iron.
il Ilmenite/

mag Magnetite.
mo Molybdenite.

Mo Molybdenum f
Ni Nickel.

q Quartz.
it Rutile.

S Sulphide mineralization.
Zn Zinc,

m Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured parts of the map.

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

'Occurs on adjoining Map 2279, Seine Bay.
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Noranda Mines Limited
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3. Croome Occurrence,
4. Daley, T., and Galbraith, J. A. 16. Molybdenite Occurrence
5. Douley, M. H. 17, Redgut Bay Property.

Hupchuk, M. 18. Sims Station Property.
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8. Wind Bay Property.* 21. Reef Point Occurrence.
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10. Lakatos, S., and Cousineau, L.* 23. Ryan, R. A. H.*
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Information as of December 31st, 1969. A date in 
square brackets indicates last year of unencouraging 
exploration activity on land open for staking. Only de 
funct properties for which geological or related infor 
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Islands in Rainy Lake are withdrawn from staking
Occurs on adjoining Map 2279, Seine Bay
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LEGEND

CENOZOIC3 
QUATERNARY

RECENT 
Lake, stream, and swamp deposits.

PLEISTOCENE
Till, sand, gravel, lake deposits, 

f
UNCONFORMITY

PRECAMBRIAN* ———————————

EARLY PRECAMBRIAN (ARCHEAN) 
LATE MAFIC INTRUSIVE ROCKS

9 Unsubdivided mafic dikes.* 
9a Diabase dikes.f 
9b Lamprophyre dikes.

INTRUSIVE CONTACT

FELSIC AND INTERMEDIATE 
INTRUSIVE ROCKS

FELSIC DIKES

INTRUSIVE CONTACT

GRANITIC AND RELATED ROCKS
la Medium-grained massive granitic 

rocks.
7b Porphyritic white granite.
7c Granite gneiss,
Td Crushed granite, augen gneiss, 

mylonite.
7e Migmatite.
7 f Mafic phase of medium-grained mas- 

si ve granitic rocks.

INTRUSIVE CONTACT

ROCKY ISLET BAY COMPLEX
6a Porphyritic quartz 'monzonite. 
6b Gabbro, diorite, Quartz diorite. 
6c Hornblendite.'

CONTACT INDETERMINATE

EARLY MAFIC INTRUSIVE ROCKS

5a Oxide-bearing gabbro.
5b Fine-grained gabbro dikes.
5c Hornblende gabbro.
5d Hornblendite.'
5e Garnetiferous gabbro/
5f Anorthosite gabbro.
Sg Anorthosite.

INTRUSIVE CONTACT 

METASEDIMENTS
P^n 4a Conglomerate.'

4b Biotite-feidspar-Quartz schist. 
   l 4c Porphyroblastic biotite-feldspar- 

quartz schist. f
4d Banded chert.

UNCONFORMITY

METAVOLCANICS AND 
METASEDIMENTS

FELSIC TO INTERMEDIATE . 
METAVOLCANICS
3 Unsubdivided.
3a Porphyritic volcanic rocks.
3b Agglomerate.
3c Tuff.
3d Sericite schist.
3e Metavolcanics of intermediate com 

position with minor amounts of mafic 
metavolcanics.

Iron Formation.

INTERCALATED

MAFIC TO INTERMEDIATE 
METAVOLCANICS
2 Unsubdivided.
2a Pillow lava and amygdaloidal lava.
2b Chlorite schist.
2c Agglomerate.
2d Magnetite-bearing lapil/i-tuff and 

tuff, f
2e Plagioclase-hornbiende schist.
2f Metavo/canics of intermediate com 

position with minor amounts of felsic 
metavolcanics.

2g Talc schist, f

Iron Formation,

IN PART INTERCALATED

LOWER METASEDIMENTS
~| 1a Banded chert.

1b Carbonate rocks. 
J le Porphyroblastic biotite-fe/dspar-

Quartz schist, altered staurolite
schist. 

1d Biotite-feldspar-quartz schist, altered
staurolite schist, phyllite. 

1e Garriet-feldspar-quariz schist. 
1g Chlorite-feldspar-quartz schist/ 
1h Quartzite.'

Iron Formation.

Breccia,

Silver.

Gold.

Copper.
Iron. 1

Ilmenite. 

mag Magnetite, 

mo Molybdenite.

Molybdenum
Nickel/

Quartz.

Rutile/

Sulphide mineralization.

Zinc.

Mo
Nl

q
ri

S
Zn

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

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

'Occurs on adjoining Map 2278, Rice Bay.

SYMBOLS

xxx

DH X3 a

Y

Small bedrock outcrop..

Area of bedrock outcrop.

Bedding, top unknown; (inclined, 
vertical).

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

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

Lava flow; top in direction of arrow. 

Foliation; (horizontal, inclined, vertical). 

Lineation with plunge. 

Geological boundary, observed.

Geological boundary, position 
interpreted.

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

Lineament.

Jointing; (horizontal, inclined, vertical). 

Drag folds with plunge. 

Anticline, syncline, with plunge. 

Drill hole; (vertical, inclined). 

Vein. Width in inches. 

Magnetic attraction.

Motor road. Provincial highway number 
encircled where applicable.

Other road.

Trail, portage, winter road.

International boundary, approximate 
position only.

Township boundary or base line with 
milepost, approximate position only.

SOURCES OF INFORMATION

Geology by F. R. Harris and assistants, Geological
Branch, 1969.
Geology is not tied to surveyed lines.

Aeromagnetic maps 115QG, 11S1G, 1158G, 1159G, 
ODM-GSC.

Geological compilation series, Map 3115, Kenora-Fort 
Frances sheet, 1 inch to 4 miles, Ministry of Natural 
Resources, 1967.

Preliminary maps P, 586 Rainy Lake Area (West Part) 
and P. 587 Rainy Lake Area (East Part), scale 1 inch to 
y. mile, issued 1970.

Cartography by M. J. Colman and assistants, Surveys 
and Mapping Branch, 1973.

Base map derived from maps of the Forest Resources 
Inventory, Surveys and Mapping Branch, with addi 
tional information by F. R. Harris.

Magnetic declination in the area was approximately 
4'30'E 1970.

NOTES

Island numbers in Rainy Lake have not been shown on 
this map.

Islands in Rainy Lake are withdrawn from staking.


